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ABSTRACT

Objective: Research shows that people with a history of mental health conditions were at increased risk of COVID-
19 infection, hospitalisation, and mortality. However, the relationship between mental health conditions and
COVID-19 vaccine outcomes such as vaccine intention, uptake and vaccine breakthrough is not yet well-
understood.

Methods: We conducted a systematic search on the topics of COVID-19 vaccine intentions, vaccine uptake, and
vaccine breakthrough, in relation to mental health conditions (e.g., depression, schizophrenia), in four databases:
PubMed, MEDLINE, SCOPUS, and PsychINFO, and the publication lists of Clinical Practice Research Datalink
(CPRD), The Health Improvement Network (THIN), OpenSAFELY, and QResearch. Inclusion criteria focussed on
studies reporting any of the aforementioned COVID-19 vaccine outcomes among people with mental health
conditions.

Results: Of 251 publications initially identified, 32 met our inclusion criteria. Overall, the evidence is incon-
clusive regarding the levels of intention to accept COVID-19 vaccines among people with mental health con-
ditions. People with mental health conditions were more likely to have lower uptake of COVID-19 vaccines,
compared to people without. Common barriers to COVID-19 vaccine uptake included concerns about the safety,
effectiveness, and side effects of the vaccines. Limited evidence also suggests that vaccine breakthrough may be a
particular risk for those with substance use disorder.

Conclusions: Evidence for the association between COVID-19 vaccine intentions and mental health conditions is
mixed. Vaccine uptake might be lower in people with mental health conditions compared to people without,
yielding interventions to encourage vaccine uptake in this population. Our understanding of COVID-19 vaccine
breakthrough in this population also needs enhancing.

1. Introduction

vaccines can realise their full potential. Arguably, the two most salient of
these are vaccine uptake i.e., an individual’s willingness to be vacci-

The COVID-19 pandemic resulted in >700 million cases and 6
million deaths globally [62]. Vaccines against SARS-CoV-2 were
developed to reduce the spread of the virus and morbidity and mortality
caused by COVID-19. The UK was the first country to approve a COVID-
19 vaccine and started a vaccine roll-out program in December 2020 [6].
By autumn 2022, approximately 151 million vaccinations were given to
the UK population [31]. However, while the mass vaccination roll-out
was necessary in the pandemic, certain factors determine whether

nated, and vaccine effectiveness i.e., the ability for vaccines to protect
against infection and adverse outcomes.

One factor that may influence both the intention to be vaccinated
and vaccine uptake is mental health. Pre-pandemic, the evidence sug-
gested that people with mental illness might be less likely to engage in
preventive healthcare such as blood pressure monitoring and vaccina-
tions, compared with people without mental illness [30]. A review of the
literature during the pandemic, largely limited to studies capturing the
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intention (or not) to be vaccinated, suggested that people with mental
health conditions appeared to be less willing to accept COVID-19 vac-
cines, but that the relationship varied according to the nature of the
mental health condition [20]. Evidence on vaccine uptake also shows a
mixed picture. For example, a study in early 2021 found higher COVID-
19 vaccine uptake (i.e., receiving at least one dose) among people with
mood disorders (e.g., major depression and bipolar disorder) in certain
areas in the UK, but lower COVID-19 vaccine uptake among individuals
with psychotic disorders (e.g., schizophrenia), compared with people
without mental illness [23]. Another study, conducted in China in the
same year, found that vaccine uptake among people with mental health
conditions was lower than that among other residents (11% vs. 40%
respectively) in Wuhan area [24]. This evidence suggests that (1) vac-
cine intention (i.e., behavioural intention) may not be accordant with
vaccine uptake (i.e., behavioural response) among people with mental
health conditions, and (2) the presence of a mental health condition may
be a contributor to both vaccine intention and vaccine uptake. However,
to our knowledge, no review to date has sought to synthesise this evi-
dence in the context of COVID-19 vaccines.

There is also potential for mental health to influence the effective-
ness of COVID-19 vaccines. Mental health conditions can dysregulate
the immune system and thus can impair the immune response to both
viral infections and vaccinations [14,41,59]. For example, pre-
pandemic, viral and vaccine challenge studies have shown that
depression and stress are associated with poorer antibody responses to
vaccinations, as well as increased risk of infection and symptomatic
illness [14,15,45,59]. Evidence from the pandemic suggests that this
relationship between mental health and impaired responses to respira-
tory infections may also occur in the context of COVID-19. For example,
observational data have shown that greater psychological distress was
significantly associated with subsequent self-reported SARS-CoV-2
infection, together with an increased number of, and more severe,
symptoms [7]. Similarly, Yang and colleagues reported that people with
previous mental health conditions were more likely to get SARS-CoV-2
infection, be hospitalised, and to die from COVID-19 [64]. While no
previous review has yet considered the relationship between mental
health and COVID-19 vaccine effectiveness, a review by Xiao et al. [63]
examined the relationship between measures of the immune response in
the context of other vaccines. The review included 13 studies in people
with mental disorders including major depressive disorder, schizo-
phrenia, eating disorders, sleep disorders, and stress and trauma disor-
ders. A wide range of different vaccines were considered, including
measles vaccine, typhoid vaccines, Hepatitis-B vaccines, and influenza
vaccines. The authors concluded that the current evidence base is
inconclusive and of low-to-moderate quality [63].

Thus, in summary, the emerging evidence suggests that the rela-
tionship between mental health and COVID-19 vaccine intentions may
vary between different mental health conditions; the relationship with
vaccine uptake is less clear and while poorer COVID-19 outcomes have
been associated with mental health conditions, the evidence on the
relationship with vaccine effectiveness is limited. Indeed, the relation-
ship between mental health conditions and COVID-19 vaccine break-
through (i.e., evidence of SARS-CoV-2 infection after vaccination)
appears to have received limited consideration.

In an effort to bring this literature together, we present here results
from a scoping review in which we have examined the evidence
exploring the relationship between indices of mental health (past and
current) and vaccine intention (i.e., behavioural intentions, or willing-
ness to be vaccinated), vaccine uptake (behavioural response) and
vaccine effectiveness (i.e., breakthrough infection: evidence of infection
following vaccination). An understanding of this literature will help to
inform whether and in what ways people with mental health conditions
need to be supported to reduce their risk of COVID-19 infection.
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2. Methods
2.1. Population

The population of interest was people with mental health conditions.
Consistent with previous work, mental health conditions included
depression, anxiety, stress-related disorder, substance misuse, psychotic
disorders, schizophrenia, and bipolar disorder [55,64]. This review
primarily focused on psychiatric disorder diagnoses, regardless of
whether they were accessed directly through medical records, or self-
reported. However, we also included studies where diagnostic cate-
gories were given based on self-reported symptoms, using standardised
diagnostic tools such as the Physician Health Questionnaire (PHQ-9,
[29]), the 7-item Generalized Anxiety Disorder Questionnaire (GAD-7,
[53]). We report findings according to which measurement approach
was used i.e., diagnoses via medical records; diagnoses based on self-
report and diagnoses based on meeting established diagnostic thresh-
olds. We included studies involving people with a history of mental
health conditions as well as those arising during the pandemic. No re-
strictions were made for other characteristics, including age, gender,
health conditions etc. Individuals without mental health conditions,
regardless of whether this was measured by existence of diagnoses or
self-reported symptoms, were included as control or comparison groups.

2.2. Outcomes

The outcomes of interest were intention to accept or decline a
COVID-19 vaccination when offered, COVID-19 vaccine uptake (receipt
of one or more doses), and COVID-19 vaccine breakthrough. A COVID-
19 vaccine breakthrough infection was defined according to the Centers
for Disease Control and Prevention (CDC) as: “the detection of SARS-
CoV-2 RNA or antigen in a respiratory specimen collected from a per-
son >14 days after receipt of all recommended doses of an FDA-
authorized COVID-19 vaccine” [10].

2.3. Search strategy

Searches for relevant studies were conducted in PubMed, MEDLINE,
SCOPUS, and PsychINFO, on 10th November 2022. To include poten-
tially eligible population-based studies, the CPRD, The Health
Improvement Network (THIN), OpenSAFELY, and QResearch lists of
publications were also searched. To include articles that may be under
review, the electronic pre-print service MedRxiv was also searched. The
search paradigm was based on the following combination: (mental,
major [MeSH terms]) AND (COVID-19 vaccine [MeSH terms]). To ensure
our searches were comprehensive, we conducted additional searches
replacing the term mental with psychiatric, schizophrenia, psychotic,
bipolar disorder, mood disorder, major depressive disorder, anxiety
disorder, personality disorder, eating disorder, alcohol abuse, alcohol
misuse, substance abuse, and substance misuse. We limited our searches
to publications in English language. We did not limit the searches by
time period.

2.4. Eligibility criteria

Only observational studies were included i.e., we did not include
studies in which the effects of any intervention on vaccine intention,
uptake or breakthrough were considered. Eligible studies had to report
at least one of the following: (1) intentions towards COVID-19 vaccine (i.
e., intended willingness to accept or decline a vaccination when offered)
among people with mental health conditions, and in comparison with
people without mental health conditions where applicable; (2) COVID-
19 vaccine uptake rate among people with mental health conditions,
and in comparison with people without mental health conditions where
applicable; (3) COVID-19 vaccine breakthrough (i.e., evidence of SARS-
CoV-2 infection after vaccination) among people with mental health
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conditions. For mixed-method studies, only quantitative findings were
included. Only articles reporting results from original observational
studies were included. Qualitative studies, reviews, protocols, com-
mentary or opinion pieces, editorial letters and posters were excluded.

2.5. Barriers to COVID-19 vaccine uptake

Demographic predictors (e.g., age, gender, ethnicity, education, so-
cioeconomic status, etc) of vaccine uptake in general have been
reviewed previously (see [21]). Thus, we sought to extend this literature
by summarising findings on psychological predictors of vaccine uptake.
Results on psychological barriers to COVID-19 vaccine uptake among
people with mental health conditions were also extracted.

3. Results
3.1. Selection of studies

The database search was conducted on 9th November 2022 and
returned 251 initial results. Of these, 197 studies were excluded after
title and abstract screening and 22 studies were excluded after full-text
screening (Fig. 1). The main reasons for exclusion include the article
being a comment piece or review of literature or intervention etc. (k =
51, 23%); studies not conducted among people with mental health
conditions (k = 43, 20%), and not investigating the outcomes of interest
(k =16, 7%). Therefore, 32 studies were included in this scoping review.

3.2. Overview of study characteristics
The 32 studies included in this review were conducted across 13

countries and regions including North America (e.g., Canada and the
United States), Europe (e.g., United Kingdom, Belgium, France,
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Denmark), Asia (e.g., Mainland China, Japan, India), and the Middle
East (e.g., Israel and Qatar). Of the 32 studies, 21 used survey designs
including 6 longitudinal survey studies. Nine studies conducted analysis
using data from electronic health or registration records, including one
study linking survey and electronic health record data. Two studies
examined vaccine outcomes among patients within psychiatric hospitals
through healthcare screening and assessment. Populations investigated
by these studies included general public or population-representative
cohorts, and more specific cohorts for instance veterans, psychiatric
patients, adolescents with attention-deficit/hyperactivity disorder
(ADHD), and youth who are 2-spirit, lesbian, gay, bisexual, transgender,
queer, and questioning (2SLGBTQ+) and experiencing homelessness,
etc. The sizes of the included studies ranged from 62 to 57.9 million.

3.3. Measurement of mental health conditions

Twenty of the 32 reviewed studies identified eligible participants or
patients with mental health conditions through clinical diagnoses ob-
tained from medical records [8,13,16,17,19,22,23,25,32,
35,38,40,46-48,52,54,57,58,60]. The recorded mental health condi-
tions included depressive disorder, bipolar disorder, schizophrenia,
ADHD, PTSD, generalized anxiety disorder, and substance use disorder,
etc. One study used records of prescription of psychotropic drugs (i.e.,
anxiolytics, antipsychotics, hypnotics, and antidepressants) as an indi-
cation of patients’ mental health conditions [36].

Six studies asked participants to self-report whether they have been
diagnosed with mental health conditions [2,9,18,24,43,50]. Five other
studies measured self-reported anxiety, depression, substance use, and
posttraumatic stress disorder (PTSD) through surveys such as the
Physician Health Questionnaire (PHQ-9, [29]), the 7-item Generalized
Anxiety Disorder Questionnaire (GAD-7, [53]), and the 20-item post-
traumatic stress disorder Checklist-5 (PCL-5, [1,11,28,37,39,40,51]). In

Identification of studies via databases and registers

Records excluded (k = 197)

Review/abstract/protocol/intervention/theory etc. (k=51)

Not among people with mental health conditions (k=42)

Not covid vaccine or covid vaccine outcomes of interest (k=16)
Duplicates (k=88)

Reports excluded (k = 22):

Not among people with mental health conditions (k=20)
Not covid vaccine or covid vaccine outcomes of interest
(k=1)

Full-text unavailable (k=1)

'
c
2
é Records identified from
= Databases (k=251)
o
B
:
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(k =251)
v
Reports sought for retrieval
g (k =54)
=
()
o
: !
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(k = 54) ’
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> Reports of included studies
= (k =32)
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Fig. 1. Flow diagram for the scoping review.
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these five studies, individuals were classified as “cases” or equivalent
when they met accepted cut-offs for these self-report measures, indi-
cating probable mental health diagnoses.

3.4. Mental health conditions and COVID-19 vaccine intentions

Eighteen of the 32 reviewed studies reported on the association be-
tween the presence of mental health conditions and intention to accept
COVID-19 vaccine or booster vaccine [1,2,8,13,18,19,24,25,28,37,39,
43,46-48,50,51,54]. The sizes of the studies range from 92 to 77,104
(see Table 1). 13 of the 18 studies had sample sizes of >500 participants.
Participants in these studies were asked to indicate their intentions once
the COVID-19 vaccines became available. Seventeen of the 18 studies
reported on people with current mental health conditions. In the
remaining study, no distinction was made between current and history
of mental health conditions [50]. Therefore, we do not distinguish be-
tween current and history of mental health conditions in the following
reporting. Across the 18 studies, the intended willingness to accept a
COVID-19 vaccination was between 41.7% and 93% among people with
mental health conditions.

3.4.1. Differences between people with and without mental health
conditions

Twelve of the 18 studies compared vaccine intention between people
with and without mental health conditions.

3.4.1.1. Mental health diagnosis from health records. f these 12 studies,
only three identified patients with mental health conditions through
health records [19,25,47]. Two of the three studies reported that people
with mental health conditions had less intention to accept the COVID-19
vaccine [19,25]. The proportions intending to accept COVID-19 vaccines
were between 70% and 85% in these two studies. Eyllon et al. [19] did not
report the proportions of people without mental health conditions
intending to be vaccinated, but Jefsen et al. [25] reported 90% of people
intending among the general population. Eyllon et al. [19] reported odds
ratios of 0.65-1.68 to accept COVID-19 vaccines among people with
different mental health conditions compared with those without, adjusting
for other factors such as age, gender, and ethnicity. Specifically, patients
with substance use disorder had 68% higher odds for not intending (p =
.002) and patients with bipolar disorder had 35% lower odds for not
intending (p = .04). Jefsen et al. [25] reported that among mental health
patients, the proportion of intended acceptance of COVID-19 vaccine was
significantly lower by 4.7% (p < .001). The other one of the three studies
reported the contrary: among non-vaccinated participants, those with
schizophrenia had significantly higher intention to be vaccinated (41.7%)
compared to controls (12.5%, p = .03, [47]).

3.4.1.2. Self-reported mental health diagnosis. Of the 12 studies, four
identified people with mental health conditions through self-reported
diagnosis. Among these four studies, three found no differences in vac-
cine intention between people with and without mental health condi-
tions [2,43,50]. Specifically, one reported that having a mental health
condition did not significantly predict intention to accept a COVID-19
booster vaccine, after controlling for other factors such as age and
gender [43]. One study found that there were no significant difference in
intention to accept COVID-19 vaccines among people with and without
mental health conditions [2]. Other factors were not adjusted for in this
analysis. One study reported that people with and without mental illness
had similar levels of intention to accept COVID-19 vaccines (mean
intention score = 4.06 in people with mental illness, mean intention
score = 3.93 in people without), but no significance test between these
two groups was reported [50]. The other one of the four studies reported
that adolescents with ADHD (52%) were significantly less likely to
report intent to accept the COVID-19 vaccine, than adolescents without
ADHD (66%), p = .018,d = 0.36 [18].
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3.4.1.3. Self-reported mental health symptoms. Of the 12 studies, five
measured probable mental health conditions through survey-reported
symptoms. Of these, three found no differences in vaccine intention
between people with and without mental health conditions [1,28,39].
Abramovich et al. [1] reported that having moderately-severe or severe
anxiety or depression did not significantly predict COVID-19 vaccine
intentions among 2-spirit, lesbian, gay, bisexual, transgender, queer,
and questioning (2SLGBTQ+) young people experiencing homelessness.
Khaled et al. [28] reported that although individuals were more likely to
report moderate-to-severe depression or anxiety among those who were
unwilling or uncertain as to whether to have a COVID-19 vaccine,
having moderate-to-severe depression or anxiety did not significantly
predict intention to accept COVID-19 vaccines after controlling for other
factors such as age and gender. Nishimi, Borsari et al. [39] reported that
PTSD symptom clusters did not significantly predict intention to accept
COVID-19 vaccines before and after adjusting for other factors. Only one
of the five studies reported that people with mental health conditions
were less likely to intend to accept the COVID-19 vaccine [51]. They
reported that the proportions of participants intending to accept COVID-
19 vaccines among people with moderate-to-severe anxiety or depres-
sion were between 36% and 49%, while the proportions of intending to
accept COVID-19 vaccines among people without anxiety or depression
were between 53% and 65%. Sekizawa et al. [51] also reported that
people with moderately severe or severe depression at wave 1 and 3 of
the study, and people with moderate or severe levels of generalized
anxiety at wave 3, were significantly more likely to be undecided about
whether to accept COVID-19 vaccines at wave 3 (p < .05), after
adjusting for other factors such as age, gender, and ethnicity. One of the
five studies reported the contrary [37]: individuals with self-reported
anxiety or depression were 1.13 times (95% CI: 1.08-1.19) signifi-
cantly more likely to intend to get a vaccine than those without these
conditions.

3.4.2. Differences between different mental health conditions

Only two of the 18 studies reported findings in relation to patients’
different diagnoses (accessed through health records) and treatment
conditions. Bai et al. [8] investigated vaccine intention in patients with
major depressive disorder, bipolar disorder, and schizophrenia. They did
not find any significant difference in vaccine intention across these three
different diagnoses. However, they reported that community-dwelling
psychiatric patients had a higher incidence of being unwilling to
accept COVID-19 vaccines (49%) compared to hospitalised patients
(31%). Eyllon et al. [19] reported results on the association between
vaccine intention and different psychiatric diagnosis namely major
depressive disorder, generalized anxiety disorder, other anxiety disor-
ders, PTSD, ADHD, alcohol use disorder, and substance use disorder.
They found that, after adjusting for other sociodemographic character-
istics and physical comorbidities, patients with substance use disorders
had 68% more likely not to intend to (95%CI = 1.21-2.33) accept the
COVID-19 vaccine; while bipolar disorder was associated were 35%
more likely (95%CI = 0.43-0.98). Other psychiatric diagnoses were not
significantly associated with vaccine intention.

Overall, these findings suggest that most studies fail to find evidence
of significantly lower vaccine intention in people with mental health
conditions, with less than half of the studies reporting significantly
lower intention to having COVID-19 vaccines among people with mental
health conditions.

3.5. Mental health conditions and COVID-19 vaccine uptake

Seventeen of the 32 reviewed studies reported on the association
between mental health conditions and uptake of the COVID-19 vaccine
or booster vaccine (Table 2, [9,16,17,22-24,32,35-38,46,47
,51,52,57,58]). Sizes of the studies ranged from 62 to 57.9 million
participants. Nine of the 17 studies measured COVID-19 vaccine uptake
using participants’ health or medical records
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Table 1
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Summary of studies investigating the association between mental health conditions and COVID-19 vaccine intention.

Studies reporting less vaccine intention in people with mental health conditions

Author Region Data source Population Size Mental health Confounder Vaccine Results
(Assessment conditions and intention
timing) measure measure
Dvorsky us Survey (ADHD Adolescents in 196 (male = Attention-deficit/ No confounder “If a vaccine Only 61.8% of
et al. [18] diagnostic 11th and 12th 87, mean age hyperactivity disorder adjusted. that could adolescents with
evaluations were grade =17.5) (ADHD) prevent ADHD reported
conducted pre- Self-reported clinical COVID-19 vaccine
COVID-19. Data for diagnosis were made acceptance,
vaccine outcomes available to compared to 81.3%
were collected in you, would of adolescents
spring 2020, you accept it without ADHD.
summer 2020, fall for yourself?” Adolescents with
2020, and spring (No/Maybe/ ADHD were
2021.) Yes/Already significantly less
vaccinated) likely to report
intent to accept the
COVID-19 vaccine,
than adolescents
without ADHD.
Eyllon et al. Us Survey and Patients 14,365 (male Major depressive Adjusted for Participants Vaccine hesitancy
[19] electronic health registered at a = 38%, disorder, generalized gender, age, race,  were asked if was significantly
record (Data were group medical female = anxiety disorder, other  education, they had more prevalent
collected from practice 63%) anxiety disorders, income, and received at among participants
February to May posttraumatic stress payer type. least one dose with substance use
2021) disorder (PTSD), of a COVID-19 (29.6%), attention
attention deficit and vaccine. For deficit and
hyperactivity disorder those who had  hyperactivity
(ADHD), alcohol use not yet (23.3%),
disorder (AUD), and received a posttraumatic
substance use disorder vaccine, they stress (23.1%),
(SUD). were asked bipolar (18.0%),
Clinical diagnosis about their generalized anxiety
according to the intention to be  (16.5%), major
International vaccinated depressive
Classification of (Yes/Unsure/1 (16.1%), and other
Diseases, Tenth don’t know/ anxiety (15.5%)
Revision (ICD-10), Probably disorders, and
obtained from medical would not/ tobacco use
records Definitely (18.6%). After
would not) adjustment for
sociodemographic
characteristics and
physical
comorbidities, SUD
conferred 68%
higher odds for
vaccine hesitancy.
Bipolar disorder
was associated
with 35% lower
odds for vaccine
hesitancy. Nicotine
dependence/
tobacco use was
associated with
vaccine hesitancy.
Jefsen et al. Denmark Longitudinal survey ~ Randomly Mental illness Not described No confounder “Have you Vaccine
[25] (The surveys were selected patients = Clinical diagnosis adjusted. been offered willingness was
fielded from 9 patients with 992, general obtained from medical vaccination high in both
February to 22 mental illness Danish records against groups, but slightly
February 2021 from the population = coronavirus? lower among
(patient sample) psychiatric 2458 (Yes/No/Do patients with
and from 4 services of the not wish to mental illness
February to 21 Central answer). For (84.8%), compared
February 2021 Denmark those with the general

(general population
sample).

Region and one
targeting the
general Danish
population

answered Yes:
“Have you
accepted this
offer?” (Yes/
No/Do not
wish to
answer). For
those
answered

population
(89.5%).

(continued on next page)
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Table 1 (continued)
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Studies reporting less vaccine intention in people with mental health conditions

Author Region Data source Population Size Mental health Confounder Vaccine Results

(Assessment conditions and intention
timing) measure measure

otherwise:

“Will you

accept

vaccination

against

coronavirus,

once it is

offered to you?

(Yes/No/Do

not wish to

answer)

Sekizawa Japan Longitudinal survey ~ Community 11,846 (male Depression, anxiety Adjusted for sex, “Are you going  After adjusting for
etal. [51] (Wave 1 was sample = 50%, Self-reported survey: age group, level to receive a other factors, those

conducted from female = Patient Health of education, vaccine with moderate-to-
October 27 to 50%) Questionnaire-9 (PHQ-  family members against severe depression
November 6, 2020. participants. 9), Generalized living together, COVID-19?” at wave 1 and 3
Vaccine outcomes Anxiety Disorder-7 employment, (Willing to be were more likely to
were assessed only scale (GAD-7) annual household  vaccinated/ be undecided than

Studies reporting greater vaccine intention in people with mental health conditions

Nguyen us
et al. [37]

Raffard etal.  France
[47]

at Wave 3, between
April 23 and May 6,
2021)

Longitudinal survey
(Data were
collected March
17-29, 2021)

Survey (Data were
collected between
April 2021 and
October 2021.)

Nationally
representative
sample of the
population
recruited from
the community

Patients with
diagnosis of
schizophrenia

77,104 adults
(30% had
anxiety
symptoms,
25% had
depression
symptoms,
35% had
symptoms of
either
disorder)

100 patients
(female =
38%) and 72
family
caregivers
(female =
26%)

Anxiety and
depression
Self-reported survey:
the two-item Patient
Health Questionnaire
(PHQ-2) and the two-
item Generalized
Anxiety Disorder
(GAD-2) scale

Schizophrenia

Clinical diagnosis
obtained from medical
records

Studies reporting no difference in vaccine intention in people with and without mental health conditions

Abramovich Canada

etal. [1]

Survey (Data were
collected between
January 2021 to
June 2021.)

2SLGBTQ+
youth (average

age = 20 years)

experiencing

92

Anxiety, depression,
substance use
Self-reported survey

income, bank and
saving deposit
amount, BMI,
pre-existing
conditions, and
region of
residence.

Analysis
conducted both
unadjusted and
adjusted for sex.

No confounder
adjusted.

No confounder
adjusted.

Unwilling to
be vaccinated/
Undecided)

“Have you
received a
COVID-19
vaccine?”
(yes/no) For
people who
answered no,
they were
asked “Once a
vaccine to
prevent
COVID-19 is
available to
you, would
you...
definitely/
probably/
probably not/
or definitely
not get a
vaccine.”

“If a vaccine
for COVID-19
is available for
me, I would
get it”. (1,
strongly
disagree - 4,
strongly agree)

“Do you plan
on receiving
the COVID-19
vaccine?” (Yes

those who were not
depressed. After
adjusting for other
factors, those who
were mildly
depressed at wave
1, moderately
depressed at wave
3, and moderate-
severely anxious at
wave 3 were
significantly more
likely to be
unwilling to be
vaccinated.

Adults with anxiety
or depression were
more likely to
intend to get a
vaccine than those
without these
conditions.

Among the non-
vaccinated
participants, the
proportion of
individuals
intending to be
vaccinated was
significantly higher
in patients
compared to
controls (p = .03,
Phi = 0.29).

Having mild-to-
severe depression
or anxiety were not
significantly

(continued on next page)
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Table 1 (continued)
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Studies reporting less vaccine intention in people with mental health conditions

Author Region Data source Population Size Mental health Confounder Vaccine Results
(Assessment conditions and intention
timing) measure measure
homelessness. or have associated with less
The majority already vaccine intentions
were White received it/ compared to those
61% (n = 56); No/Unsure) with minimal
identified their depression or
gender identity anxiety.
as transgender
or gender
diverse (n = 53;
~58%); and
their sexual
orientation as
bisexual or
pansexual (n =
40; ~ 43%).
Afifi et al. Canada Longitudinal survey ~ Young people 1000 at Depression, bipolar No confounder “Ifa COVID-19  Having a mental
[2] (Vaccine outcomes between the baseline disorder, anxiety adjusted. vaccine was health conditions
and current mental age of 14-17 (2016-2017), disorder, available were not
health data were years (male = 747 at wave 2 obsessive-compulsive would you get significantly
collected at wave 3, 45%, female = (2019) and disorder, it?” (Yes/No/ related to
between November 55%). 664 in wave 3 posttraumatic stress Maybe/I don’t willingness to get a
and December (664) disorder, attention- know) COVID-19 vaccine.
2020) deficit/hyperactivity Among people
disorder, eating reporting having
disorder, alcohol current mental
problems, drug health conditions,
problems, oppositional willingness to get a
defiant disorder, and COVID-19 vaccine
conduct disorder were: 67% yes, 9%
Self-reported current no, 25% unsure.
mental health Among those
conditions “Do you without current
currently have a long- mental health
term health condition conditions,
that is expected to last willingness were
or has lasted 6 months 65% yes, 9% no,
or more and has been 26% unsure.
diagnosed by a
medical doctor or
other health care
professional?”
Khaled et al. Qatar Survey (Data were Nationally 1038 (male = Depression and Adjusted for age, “I am willing Having moderate-
[28] collected from 15 representative 67%, female anxiety gender, migrant to get to-severe
December 2020 sample of the = 33%) Self-reported survey: status/type, coronavirus depression or
through 25 January  population the Physician Health ethnicity, vaccine if it anxiety did not
2021) recruited from Questionnaire (PHQ-9) education, became significantly
the community and the 7-item employment, available for predict willingness
Generalized Anxiety marital status, me” (5-point to access COVID-19
Disorder living Likert Scale: 1 vaccines, after
Questionnaire (GAD-7)  arrangement, = Strongly controlling for
chronic disease, agree, 2 = other factors.
and COVID-19 Somewhat
related health agree, 3 =
conditions and Neutral, 4 =
concerns Somewhat
disagree, 5 =
Strongly
disagree).
Responses
were collapsed
into three
groups:
vaccine
accepting
(strongly

agree), vaccine
resistant or
refusers
(strongly
disagree) and
vaccine
hesitant

(continued on next page)
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Studies reporting less vaccine intention in people with mental health conditions

Author Region Data source Population Size Mental health Confounder Vaccine Results
(Assessment conditions and intention
timing) measure measure
(somewhat
agree, neutral,
somewhat
disagree)

Nishimi us Longitudinal survey ~ The sample 544 (male = posttraumatic stress Adjusted for “Have you PTSD symptom
et al. Baseline data on included 21%, female disorder (PTSD) sexual received at clusters were not
[39,401 mental health and community- = 77%, other Self-reported survey: orientation, race/  least one shot significantly

COVID-19 dwelling US = 3%) 20-item posttraumatic ethnicity, of COVID-19 associated with
experiences were adults with stress disorder (PTSD) education, vaccine?” COVID-19 vaccine
collected in high levels of Checklist-5 (PCL-5) income, political (yes/no) For hesitancy in the
August-September pre-pandemic preference, living  people who full sample.
2020. Follow-up trauma and with children, answered no,
data on mental trauma-related medical they were
health and vaccine distress based conditions asked “Once a
perceptions and on sample contraindicating vaccine to
intentions were recruitment. COVID-19 prevent
collected in vaccines, COVID-19 is
March-April 2021.) perceived available to

likelihood of you, would

contracting you...

COVID-19, definitely/

perceived probably/not

severity of sure/probably

COVID-19 if not/or

contracted, definitely not

COVID-19 test, get a vaccine.”

COVID-19

infection in one’s

household.

Paul and UK Longitudinal survey ~ Fully 22,139 adults Depression, anxiety, or  Adjusted for age, “How likely do ~ Having a mental
Fancourt (Data on intent to vaccinated (weighted: other psychiatric gender, ethnicity,  you think you health condition
[43] receive a COVID-19  adults recruited  male = 49%, diagnosis education, are to get a was not associated

booster vaccine from the female = Self-reported mental income, COVID-19 with uncertainty or
were collected 22 community 51%) health diagnosis (yes/ employment, vaccine when unwillingness to
November to 6 no) living one is accept a COVID-19
December 2021. arrangement, approved?” (1,  booster vaccine.
Data on initial smoking status, very unlikely -
intent to receive a key worker 6, very likely)
first COVID-19 status, and “How likely do
vaccine were physical health you think you
collected 2 are to get a
December 2020 to COVID-19
31 March 2021. booster
Data on receipt of at vaccine if/
least two doses of a when you are
COVID-19 vaccine offered one?”
were collected at 1, very
follow-up.) unlikely - 6,
very likely)
Robertsetal.  US Survey (Screening Individuals 332 Not described No confounder “How willing Participants with
[50] for mental health with mental individuals Self-reported diagnosis  adjusted. would you be mental illness and
conditions was illness or with mental of mental illness (yes/ to receive a no illness
completed between  substance use illness (male no) vaccine responded
June 3, 2020 and disorder = 47%, [specify the similarly on
September 9, 2020. female = stage of willingness to
Survey data were 52%), 328 vaccine accept a COVID-19
collected between individuals approval]” vaccine.
July 16, 2020 and with no illness (1-7: 1 = “Not
September 17, (male = 64%, at all willing™;
2020.) female = 4 =
36%) “Somewhat
willing™; 7 =
“Extremely
willing™)

Studies reporting general vaccine intention in people with mental health conditions

Bai et al. [8]

Mainland
China

Survey (Data were
collected between
September 21, 2020
and October 8,
2021.)

Community- 1853 (27%
dwelling and male)
hospitalised

patients with
severe mental
illness

Major depressive
disorder (MDD),
bipolar disorder (BD),
and schizophrenia
(SCZ)

Clinical diagnosis
according to the

No confounder
adjusted.

“Doyouintend  The proportion of

to be COVID-19
vaccinated vaccination
against hesitancy was
COVID-19 in 45.3%, with 45.3%
the future?” in major depressive
(No/Not disorder, 43.6% in

(continued on next page)
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Table 1 (continued)

Studies reporting less vaccine intention in people with mental health conditions

Author Region Data source Population Size Mental health Confounder Vaccine Results
(Assessment conditions and intention
timing) measure measure
International having bipolar disorder,
Classification of vaccination and 47.4% in
Diseases, Tenth temporarily/ schizophrenia
Revision (ICD-10), Yes) subgroups. The
obtained from medical proportion of
records COVID-19
vaccination
hesitancy was
49.2% in
community-
dwelling patients,
and 31.3% in
hospitalised
patients. No
significant
difference in
vaccine hesitancy
was found across
the three major
psychiatric
disorders.
Cai et al. Mainland Survey Patient with 1149 (male = Depressive disorder NA “Doyouintend A total of 617
[13] China depression 842, female = Clinical diagnosis to be depressed patients
307) according to the vaccinated (53.7%) reported
International against they would accept
Classification of COVID-19 in a future COVID-19
Diseases, Tenth the future?” (“I  vaccination while
Revision (ICD-10), would be 435 patients
obtained from medical vaccinated (37.9%) reported
records against they would not
COVID-197/ “1 accept COVID-19
would not vaccination
accept COVID- temporarily, and
19 vaccination 97 patients (8.4%)
temporarily”/ stated they would
“Iwould refuse  refuse to accept a
to accept a COVID-19
COVID-19 vaccination.
vaccination™)
Huang et al. Mainland Survey Outpatients 906 (male = Psychotic disorders, NA “Are you Among 906
[24] China and inpatients 39%, female mood disorders, willing to take participated
at a psychiatric = 61%) anxiety disorders, a COVID-19 patients, 526
speciality other disorders vaccine?” (58.1%) reported
hospital Self-reported clinical (Yes/No/ that they were
diagnosis Unsure) willing to take the
vaccine, and 282
(31.1%) were
hesitant to take the
vaccine (17.1%
unwilling and
14.0% unsure).
Mazereel Belgium Healthcare Patients at a 1151 patients Cognitive disorder, NA Patients’ 1070 (93%)
et al. [32] assessment psychiatric (male = 41%, psychotic disorder, acceptance of patients accepted

hospital who
were offered a
COVID vaccine

female =
59%)

bipolar disorder,
depressive disorder,
developmental
disorder, anxiety
disorder, personality
disorder, substance use
disorder, eating
disorder, adjustment
disorder, etc.

Clinical diagnosis
obtained from medical
records

the COVID-19
vaccine when
offered.

the COVID-19
vaccine they were
offered. Logistic
regression did not
show any effect of
diagnosis on
vaccination status.
This rate was not
lower than that in
the general
population: by July
19, 2021, 88.9% of
the adult
population in the
same area had
received their first
vaccine dose, and
61.6% were fully
vaccinated.

(continued on next page)
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Studies reporting less vaccine intention in people with mental health conditions

Author Region Data source Population Size Mental health Confounder Vaccine Results
(Assessment conditions and intention
timing) measure measure
Qin et al. Mainland Survey Psychiatric 1328 patients Bipolar disorders, NA Not reported 85.5% of patients
[46] China patients who (male = 34%, depressive disorders, were willing to be
have previously ~ female = anxiety disorders, vaccinated.
been diagnosed  66%) obsessive compulsive
with bipolar disorders, sleep
disorders, disorders,
depressive schizophrenia, and
disorders, other mental disorders
anxiety Clinical diagnosis
disorders, obtained from medical
obsessive records
compulsive
disorders, sleep
disorders,
schizophrenia,
and other
mental
disorders
Ren et al. Mainland Survey Psychiatric 229 patients Schizophrenia, bipolar ~ NA “Would you 77.7% (n = 178) of
[48] China patients who and 143 disorder, major like to be patients and 100%
have previously  family depression disorder, vaccinated if of the family
been diagnosed  caregivers generalized anxiety COVID-19 caregivers said
with disorder or other vaccines they intended to
schizophrenia, mental disorders become receive vaccination
bipolar Clinical diagnosis available?” once the COVID-19
disorder, major obtained from medical (Yes/No) vaccine became
depression records available on the
disorder, market.
generalized
anxiety
disorder or
other mental
disorders.
Sullivan Us Survey People with 109 (female = Opioid use disorder NA Participants 32.1% of the
et al. [54] opioid use 56%) (OUD) were asked to participants
disorder (OUD) Clinical diagnosis select which reported

enrolled in a
methadone
maintenance
program

obtained from medical
records

best described
their COVID-
19 vaccination

willingness to use a
safe and partially
effective vaccine

intentions against COVID-19.
(Willing/ 47.7% endorsed
Unwilling/ willingness to be
Conditionally vaccinated only if
willing) safe and highly

effective. 20.1% of
the participants
were unwilling to
be vaccinated in
either scenario.

[9,16,17,23,35,36,38,52,571], five of the 17 studies asked participants to
self-report their vaccine status [24,37,47,51,58], and two of the 17
studies recorded the number of patients in hospital accepting the
COVID-19 vaccine when offered [22,32]. One of the 17 studies did not
clearly describe how vaccine uptake was measured [46]. 13 of the 17
studies reported on people with current mental health conditions
[9,22,24,32,35-37,46,47,51,52,57,58]. Four of the 17 studies reported
on people with either current or history of mental health conditions, but
no distinction was made between current and history of mental health
conditions [16,17,23,38]. Therefore, we did not distinguish between
current and history of mental health conditions in the following
reporting.

In the 17 studies, the reported uptake of COVID-19 vaccines
(including boosters) ranged from 2% to 93%, among patients with
mental health conditions. One study was conducted early in the
pandemic when the COVID-19 vaccines were not widely available
(October 2020 — May 2021), thus their reported COVID-19 vaccine up-
take rates were low (2-3%, [51]). After excluding this study, other

10

studies reported an uptake of 11-93% among patient with mental health

conditions.

3.5.1. Differences between people with and without mental health
conditions

Thirteen of the 17 studies compared COVID-19 vaccine uptake
among people with mental health conditions with uptake among people
without these conditions.

3.5.1.1. Mental health diagnosis from health records. Of the 13 studies,
11 identified people with mental health conditions through health re-
cords or prescription records [16,17,23,32,35,36,38,46,47,52,57]. Of
these 11 studies, seven observed that vaccine uptake was between 3 and
21% lower in people with mental health conditions [16,17,36,38
,46,47,57]. Among these seven, six reported that the difference in vac-
cine uptake was statistically significantly lower (all p < .05) in people
with mental health conditions [17,36,38,46,47,57], among which, four
adjusted for other factors such as age and sex [17,36,38,57]. In contrast,
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Summary of studies investigating the association between mental health conditions and COVID-19 vaccine uptake.

Studies reporting lower vaccine uptake in people with mental health conditions

Author Region Population Size Mental health Vaccine uptake Confounder Barrier to vaccine Results

conditions and measure uptake
measure (Assessment
timing)

Curtis UK All patients 57.9 million Severe mental Electronic Adjusted for age, sex, NA Presence of a severe
et al. registered with a illness health records ethnicity, mental health
[16,17] general practice Clinical diagnosis ~ (Data were socioeconomic condition was

in England (yes/no), collected status associated with
obtained from between 8 lower vaccination
medical records December 2020 rates (71% vs 85% in
and 25 May those without severe
2021.) mental health
conditions) and
more declines (5% vs
3% in those without
severe mental health
conditions) being
recorded, and a
similar but less
divergent pattern
was seen in those
with a learning
disability.

Curtis UK All patients 57.9 million Severe mental Electronic Adjusted for age, sex, NA Vaccination
et al. registered with a illness health records ethnicity, coverage was
[16,17] general practice Clinical diagnosis ~ (Data were socioeconomic substantially lower

in England (yes/no), collected status, and clinical among those living
obtained from between 8 risk groups with severe mental
medical records December 2020 illness (89.5%).
and 17 March
2021.)

Murphy Northern Patients 1,433,814 Recipients of Electronic Adjusted for age, NA After adjusting for
et al. Ireland registered with individuals anxiolytics, health records gender, household sociodemographic,
[36] the Northern (male = 49%, antipsychotics, (COVID-19 size, socioeconomic socioeconomic and

Ireland National ~ female = 51%). hypnotics, and vaccine data for and physical health physical health
Health 267,049 (19%) antidepressant. up to and factors, factors, individuals
Authority individuals had Prescription of including 9 in receipt of
Information received psychotropic September 2021 anxiolytics, on
System psychotropic drugs obtained were included.) antipsychotics and
medication in from medical hypnotics were less
both 3-month records likely to receive the
periods before COVID-19
the vaccination vaccination.
programme Antidepressant use
started. was not associated
with vaccination.

Nguyen us Nationally 77,104 adults Anxiety and Longitudinal Analysis conducted Among those who A lower proportion
et al. representative (30% had depression survey (Data both unadjusted and did not get of adults with
[37] sample of the anxiety Self-reported were collected adjusted for sex. vaccinated but anxiety (39.9%),

population symptoms, 25%  survey: the two- March 17-29, probably will later,  depression (37.7%),
recruited from had depression item Patient 2021) concerns about and either disorder

the community

symptoms, 35%
had symptoms
of either
disorder)

Health
Questionnaire
(PHQ-2) and the
two-item
Generalized
Anxiety Disorder
(GAD-2) scale

11

side effects and
uncertainty 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%,
respectively).
Among those who
did not get
vaccinated and
probably will not
get vaccinated,
both a lack of trust
in COVID-19

(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 than
those without these
conditions.

(continued on next page)
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Studies reporting lower vaccine uptake in people with mental health conditions

Author Region Population Size Mental health Vaccine uptake Confounder Barrier to vaccine Results

conditions and measure uptake

measure (Assessment

timing)

vaccines and in the
government were
higher among
people with
anxiety or
depression
compared to
people without
these disorders.
Among people who
did not get
vaccinated and
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).

Nilsson Denmark All Danish 4,935,344 Substance abuse, Electronic Analysis conducted NA The vaccine uptake
etal. residents being individuals, supported health records both unadjusted and for people with
[38] alive and living accounting for psychiatric (Cohort adjusted for sex. psychiatric

in Denmark on 2,560,981 housing, participants exposures were
Dec 27, 2020 (i. person-years psychiatric were followed lower than in the
e. first date of under hospital from Dec 27, nonexposed
vaccination observation for admission, and 2020, or from individuals. Among
against SARS- two doses of severe mental the study the psychiatric
CoV-2 infection vaccines against  illness participants’ groups, highest
in Denmark) and SARS-CoV-2 (schizophrenia, 15th birthday, cumulative vaccine
aged at least 15 infection. bipolar disorder, whichever came uptake was found for
years on the day or depressive last, and until severe mental illness
of inclusion. disorder) they received and lowest uptake
Clinical diagnosis  their second for substance abuse.
obtained from dose of vaccine
medical records against SARS-
CoV-2 infection,
disappeared or
left the country,
died, or until the
end of study on
Oct 15, 2021)
Qin et al. Mainland Psychiatric 1328 patients Bipolar disorders,  Survey (Data No confounder Patients who were 69.4% of patients
[46] China patients who (male = 34%, depressive were collected adjusted. willing to be had been vaccinated
have previously female = 66%) disorders, between August vaccinated were at the time of the
been diagnosed anxiety 9 and August 24, more likely to get survey, which was
with bipolar disorders, 2021) inoculated lower than their
disorders, obsessive (77.5%) and family members
depressive compulsive patients who were (89.8%)
disorders, disorders, sleep unwilling (20.8%)
anxiety disorders, and uncertain
disorders, schizophrenia, (12.5%) about
obsessive and other mental vaccination were
compulsive disorders less likely to be
disorders, sleep Clinical diagnosis inoculated
disorders, obtained from compared to those
schizophrenia, medical records who were
and other indifferent
mental disorders (43.2%) about
vaccines.

Raffard France Patients with 100 patients Schizophrenia Survey (Data No confounder Non-vaccinated A statistical trend
et al. diagnosis of (female = 38%)  Clinical diagnosis ~ were collected adjusted. individuals had was noted with
[47] schizophrenia and 72 family obtained from between April higher negative respect to the

caregivers
(female = 26%)

medical records

2021 and
October 2021.)

12

attitudes towards
vaccine benefit,
unforeseen future
effects of the

proportion of
vaccinated
participants,
showing lower rates

(continued on next page)
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Studies reporting lower vaccine uptake in people with mental health conditions

Author Region Population Size Mental health Vaccine uptake Confounder Barrier to vaccine Results
conditions and measure uptake
measure (Assessment
timing)

vaccine, and of vaccination in
commercial patients (64%),
profiteering of the compared to controls
vaccine, and had (77.8% of n =72, p
higher preference = .07, Phi = 0.15).
for natural
immunity. Non-
vaccinated
individuals had
lower levels of
trust in institutions
than did the
vaccinated
participants.

Tzur Israel Patients with 4797 Schizophrenia Electronic Adjusted for NA 20.7% of individuals
Bitan schizophrenia individuals Clinical diagnosis  health records demographic and with schizophrenia
et al. (male = 60%) obtained from (Data were clinical risk factors were completely
[57] with medical records mined at the end previously unvaccinated,

schizophrenia of November associated with compared with

and 34,797 2021.) vaccination uptake, 14.5% of matched

matched including control participants.

controls (male socioeconomic No significant

= 60%) status, sector (ie, differences were
population group), observed in the
marital status, uptake of the second
diabetes, vaccine. 74.7% of
hypertension, individuals with
hyperlipidemia, schizophrenia
chronic obstructive completed the
pulmonary disease, booster vaccine,
and ischemic heart lower than 77.9% in
disease. the control group.

Studies reporting greater vaccine uptake in people with mental health conditions

Balut us Veterans 83,528 (male =  Alcohol use Electronic Both unadjusted and ~ NA Veterans with any
et al. experiencing 90%, female = disorder, drug health records adjusted (for mental health
[9] homelessness 10%) use disorder, (The study sociodemographic, conditions (47.2%

posttraumatic period was from other health vs. 38.3%) were
stress disorder, 14 December conditions, and more likely to get
psychotic 2020 through 1 healthcare and vaccinated.
disorders, August 2021) housing service

depression, utilisation variables)

anxiety, results were

schizophrenia, or reported.

bipolar disorder

Self-reported

mental health

diagnosis (yes/

no)

Hassan UK All patients 1,152,831 Schizophrenia or Electronic Analyses controlled NA Compared to
etal. registered witha  adults with and related psychotic health records for matched controls,
[23] general practice without severe disorders, bipolar ~ (Data were sociodemographic vaccination rates

in England

mental illness:
exclusive
groups of
individuals
with
schizophrenia
or related
psychotic
disorders (N =
46,859),
bipolar disorder
(N =3461), and
recurrent major
depressive
disorder (N =
134,661), and a
10% sample of
individuals
with diagnoses
of other

disorder, and
recurrent major
depressive
disorder, and a
10% sample of
individuals with
diagnoses of
other depressive
disorders,
excluding all
previously
mentioned
diagnoses.
Clinical diagnosis
obtained from
medical records

mined up to
June 30, 2021.)

13

covariates, including
age, gender,
ethnicity and Index
of Multiple
Deprivation (IMD)
decile.

were highest among
people with
recurrent major
depression (77.1%),
followed by bipolar
disorder (75.7%),
other depressive
disorders (75.1%),
and psychotic
disorders (69.6%).
The prevalence of
vaccination among
all controls was
68.4%. The
proportion of
individuals recorded
as having declined
vaccination by June
30, 2021 among all
controls was 2.0%.

(continued on next page)
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Studies reporting lower vaccine uptake in people with mental health conditions

Author Region Population Size Mental health Vaccine uptake Confounder Barrier to vaccine Results
conditions and measure uptake
measure (Assessment
timing)

depressive Rates of having been
disorders, recorded as
excluding all declining
previously vaccination were
mentioned significantly higher
diagnoses (N = across all mental
45,586). disorders examined,

Studies reporting similar vaccine uptake in people with and without mental health conditions

Mazereel
et al.
[32]

Moeller
et al.
[35]

Shkalim
Zemer
et al.
[52]

Belgium

us

Israel

Patients at a
psychiatric
hospital who
were offered a
COVID vaccine

Patients at a
academic child
and adolescent
psychiatric
hospital

Adolescents
diagnosed with
attention-
deficit/
hyperactivity
disorder
(ADHD)

1151 patients
(male = 41%,
female = 59%)

174 (male =
35%, female =
66%)

46,511
adolescents
aged 12-17
years (n = 8241
with ADHD,
18%)

Cognitive
disorder,
psychotic
disorder, bipolar
disorder,
depressive
disorder,
developmental
disorder, anxiety
disorder,
personality
disorder,
substance use
disorder, eating
disorder,
adjustment
disorder, etc.
Clinical diagnosis
obtained from
medical records
Attention-
deficit/
hyperactivity
disorder,
adjustment
disorder, anxiety
disorder or
trauma-related
disorder, autism
spectrum
disorder,
disruptive mood
dysregulation
disorder, major
depressive
disorder/suicidal
ideations, others
Clinical diagnosis
obtained from
medical records

Attention-
deficit/
hyperactivity
disorder (ADHD)
Clinical diagnosis
obtained from
medical records

Clinical
diagnosis
obtained from
medical records
(Data were
collected on July
19, 2021, while
administrating
COVID-19
vaccines to
hospitalised
patients.)

Healthcare
assessment (A 4-
week
retrospective
chart review was
performed on all
patients
admitted from
May 27, 2021, to
June 23, 2021.)

Survey (A
retrospective
chart review was
performed on all
adolescents aged
12-17 years
registered from
January 1st
2021 to October
31st 2021. Data
cut-off was
August 31,
2021.)

14

No confounder
adjusted

No confounder
adjusted

Adjusted for age, sex,
ethnicity. Censoring
was also applied in
analysis (i.e.
removing from
analysis at the time
of the event), due to
infection prior to
vaccination

NA

NA

NA

with psychotic
disorder diagnoses
highest (5.0%),
followed by bipolar
disorder (3.8%),
recurrent major
depression (2.9%)
and other depressive
disorders (2.8%).

1070 (93%) patients
accepted the COVID-
19 vaccine they were
offered. This rate
was not lower than
that in the general
population: by July
19, 2021, 88.9% of
the adult population
in the same area had
received their first
vaccine dose, and
61.6% were fully
vaccinated. No effect
of diagnosis on
vaccination status
was found.

29.8% of adolescent
inpatients with
mental illness
screened for the
COVID-19 vaccine
requested and
consented to
vaccination. 30.5%
of adolescent
patients have
already received one
dose of the vaccine
before admission.
This is comparable to
the national average
on June 30, 2021,
with 30.9% of
adolescents aged
12-15 years having
at least one dose of
the vaccine.

In total, 52.5% of
adolescents with
ADHD were
vaccinated,
compared with
47.8% of adolescents
without ADHD. 1.2%
of adolescents with
ADHD aged 12-15
years received the
booster dose, which
was comparable to
1.4% of adolescents

(continued on next page)
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Studies reporting lower vaccine uptake in people with mental health conditions

Author Region Population Size Mental health Vaccine uptake Confounder Barrier to vaccine Results
conditions and measure uptake
measure (Assessment
timing)

with non-ADHD
aged 16-17 years. A
total of 45.8% of
adolescents with
ADHD aged 16-17
years received the
booster dose, higher
than 42.5%of
adolescents with
non-ADHD aged
16-17 years.

Studies reporting general vaccine uptake in people with mental health conditions

Gibbon UK In-patients 85 Not described Survey (Not NA NA 68 (80.0%)
etal. within a medical Clinical diagnosis  reported) consented and 17
[22] secure obtained from (20.0%) declined to

psychiatric medical records consent to the
hospital COVID-19 vaccine.

Huang Mainland Outpatients and 906 (male = Psychotic Survey (Between  NA Compared to 98 (10.8%) patients
et al. China inpatients at a 39%, female = disorders, mood March 24 and vaccine-hesitant had taken the
[24] psychiatric 61%) disorders, April 27, 2021) persons, vaccine- vaccine at the time of

speciality anxiety recipients were this survey.
hospital disorders, other more likely to
disorders agree that the
Self-reported preventive effect of
clinical diagnosis vaccines is good,
believe that at least
half of vaccine-
recipients would
be immune to
COVID-19, believe
that vaccines are
safe, be not
worried about the
side effects of
vaccines.

Sekizawa Japan Community 11,846 (male =  Depression, Longitudinal NA NA 2% of participants
etal. sample 50%, female = anxiety survey (Wave 1 with moderate-to-
[51] 50%) Self-reported was conducted severe depression

participants. survey: Patient from October 27 symptoms at wave 1
1705 Health to November 6, were already
participants Questionnaire-9 2020. Vaccine vaccinated at wave
reported (PHQ-9), outcomes were 3, 3% of participants
moderate-to- Generalized assessed only at with moderate-to-
severe Anxiety Disorder- ~ Wave 3, severe depression
depression 7 scale (GAD-7) between April symptoms at wave 3
symptoms at 23 and May 6, were already
wave 1, 1751 2021.) vaccinated at wave
participants 3. 3% of participants
reported at with moderate-to-
wave 3. 1021 severe anxiety
participants symptoms at wave 1
reported were already
moderate-to- vaccinated at wave
severe anxiety 3, 3% of participants
symptoms at with moderate-to-
wave 1 and severe anxiety
1057 reported symptoms at wave 3
at wave 3. were already
vaccinated at wave
3.

Uvais India Patients with 62 patients Bipolar affective Survey (Between ~ NA Respondents in the ~ Only 27.9% of the

[58] severe mental (male = 69%, disorder, April 21, 2021, vaccinated group respondents received

illness female = 31%) schizophrenia, to August 3, perceived the the first dose of

psychosis, 2021) vaccine to be more ~ COVID-19
obsessive- effective in vaccination, and
compulsive preventing COVID-  59.7% were
disorder, 19 infection than recommended for
depressive those in the vaccination from a
disorder unvaccinated healthcare provider.

Clinical diagnosis
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group. Vaccinated
respondents were

(continued on next page)
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Table 2 (continued)
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Studies reporting lower vaccine uptake in people with mental health conditions

Mental health
conditions and
measure

Author Region Population Size

Vaccine uptake Confounder Barrier to vaccine Results
measure uptake

(Assessment

timing)

obtained from
medical records

also less in
agreement with
the statement
about the risk of
COVID-19 vaccine
worsening mental
illness. Both
vaccinated and
unvaccinated
respondents
tended to disagree
with the statement
about COVID-19
vaccines can cause
COVID-19
infection, COVID-
19 vaccines can
cause mental
illness, or it is
harmful to take
COVID-19
vaccination while
taking medications
for mental illness.
Apart from age,
recommendation
for vaccination
from health care
providers was
significantly and
positively
associated with
vaccination.

one of the 13 studies observed that vaccine uptake was up to 1.19 times
significantly higher (95% CI: 1.01-1.21, 1.04-1.23) among patients
with mental health conditions, compared with people without, after
adjusting for other factors such as age, gender, ethnicity, and depriva-
tion [23]. Three of the 13 studies reported similar levels of vaccine
uptake among people with and without mental health conditions
[32,35,52] but no significance tests were reported in two of them
[32,35]. However, significantly higher rates of declining the COVID-19
primary or booster vaccines among people with mental health condi-
tions, compared with people without, were also reported in two of these
three studies [23,52]. Two of the 13 studies reported the uptake of
booster vaccines. Shkalim Zemer et al. [52] reported significantly higher
uptake of the booster vaccine among adolescents with ADHD aged
16-17 (46%) compared with non-ADHD adolescents of the same age
(43%), and similar uptake of the booster vaccine among adolescents
with ADHD aged 12-15 and non-ADHD adolescents of the same age
(1.2% vs 1.4%). Tzur Bitan et al. [57] reported significantly lower up-
take of the fist vaccine (79%, p < .001) and the booster vaccine (75%, p
< .001) among patients with schizophrenia compared with people
without (86% for first vaccine, 78% for booster vaccine). They also re-
ported that, after getting the first vaccine, there wss no difference in the
uptake of the second COVID-19 vaccine between people with (94%) and
without (94%) schizophrenia.

3.5.1.2. Self-reported mental health diagnosis. Only one of the 13 studies
identified people with mental health conditions using self-reported
diagnosis [9]. This study reported that vaccine uptake was signifi-
cantly higher among patients with mental health conditions (47%),
compared with people without mental health conditions (38%). When
adjusted for other factors such as age and gender, however, the results

were no longer significant.

3.5.1.3. Self-reported mental health symptoms. Only one of the 13 studies
measured probable mental health conditions through survey-reported
symptoms [37]. This study observed that the uptake of at least 1 dose
of the COVID-19 vaccine among people with moderate-to-severe anxiety
and/or depression was between 38 and 40%, which was significantly
lower than among people without mental health conditions (53%), after
adjusting for sex.

3.5.2. Differences between different mental health conditions

Two of the 17 studies compared vaccine uptake across different
psychiatric diagnoses (accessed through health records) but reported
different observations. One reported that 51% of patients with schizo-
phrenia were vaccinated, which was lower (significance levels unre-
ported) than those with other psychiatric disorders: bipolar disorder,
74%; depression disorder, 74%; anxiety disorder, 66%; obsessive-
compulsory disorder, 85%; sleep disorder, 80%; other psychiatric dis-
orders, 65% [46]. Another study, however, did not find significant ef-
fects of psychiatric diagnosis on vaccine uptake [32].

3.5.3. Barriers to COVID-19 vaccine uptake among people with mental
health conditions

We also extracted data on barriers to COVID-19 vaccine uptake
among people with mental health conditions from these studies. Five of
the 17 studies reported results on this [24,37,46,47,58]. Four of the five
studies reported that, among people with mental health conditions,
unvaccinated individuals were more likely to report greater concerns
about the safety, effectiveness, and side effects of the COVID-19 vaccine
than vaccinated people [24,37,47,58]. Lack of trust in the vaccine,
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development of the vaccine, and the government was reported among
some unvaccinated people with mental health conditions in two studies
[37,47]. One study reported that the vaccination rate was higher among
patients who had the intention to be vaccinated (vaccination rate: 78%),
compared with those who who did not express this intention (vaccina-
tion rate: 21%) or who were uncertain about the vaccination (vaccina-
tion rate: 13%, [46]). One study reported that recommendation for
vaccination from health care providers was positively associated with
vaccine uptake in people with mental health conditions [58].

Overall, the observed uptake of COVID-19 vaccines among people
with mental health conditions varied between studies: with 8/13 studies
reporting lower vaccine uptake in people with mental health conditions,
2/13 studies reporting higher uptake in people with mental health
conditions, and 3/13 reporting no differences. Although with limited
evidence, patients with schizophrenia might have lower COVID-19
vaccine uptake, compared with people without mental health condi-
tions and people with other mental health conditions. Among people
with mental health conditions, the most common barriers to COVID-19
vaccine uptake include concerns about the safety, effectiveness, and side
effects of the COVID-19 vaccine.

3.6. Mental health conditions and COVID-19 vaccine breakthrough

Only two out of 32 studies reported outcomes related to break-
through infection following vaccination in people with mental health
conditions (Table 3, [40,60]). Both studies defined a COVID-19 vaccine
breakthrough infection as “a positive SARS-CoV-2 test record occurring in
the medical records >14 days after their final SARS-CoV-2 vaccine dose”, in
line with the CDC definition [10]. Wang et al. [60] included patients
with current substance use disorders, while Nishimi, Neylan, et al. [40]
included patients who had psychiatric disorder diagnoses within the
past five years. Both studies were conducted using data from electronic
health records and had very large sample sizes (263,697 in [39,40] and
579,372 in [60]). The observation period was from February 2020 to
November 2021 in Nishimi, Neylan, et al. [40], and from December
2020 to August 2021 in Wang et al. [60].

Both studies reported that people with mental health conditions were
at increased risk of breakthrough infections for COVID-19. Specifically,
Nishimi, Neylan, et al. [40] reported that patients with any psychiatric
disorder were 7% more likely to experience a breakthrough infection
(95% CI, 1.05-1.09; P < .001), compared with patients without psy-
chiatric disorders, after adjusting for potential confounders (e.g., age,
ethnicity, vaccine type, time since vaccine, etc.). These patients were
still at 3% increased risk of experiencing breakthrough infection (95%
CI, 1.01-1.05; P < .001), compared with patients without psychiatric
disorders, after further adjusting for medical comorbidities (e.g., dia-
betes, cardiovascular diseases etc.,) and smoking status. Nishimi, Ney-
lan, et al. [40] also reported that when considering specific psychiatric
disorder the highest relative risks were observed for adjustment disorder
(relative risk = 1.13; 95% CI: 1.10-1.16, p < .001) and substance use
disorders (relative risk = 1.16; 95% CL: 1.12-1.21, p < .001), after
adjusting for confounders, medical comorbidities, and smoking status,
and there was no significant increase for other psychotic disorders
(relative risk = 1.05; 95% CI: 0.99-1.11; p = .09).

The other study, Wang et al. [60], reported that among patients with
substance use disorders, the risks for breakthrough infections were 7%
for tobacco use, 7% for opioid use, 7% for alcohol use, 8% for cocaine
use, and 8% for cannabis use, all significantly higher than that in
matched cohorts without substance use disorder (2-4%, p < .001). The
modest but higher risks of breakthrough infection among patients with
substance use disorder remained significant after controlling for age,
gender, ethnicity and vaccine types, for all but tobacco use disorder.
However, after controlling for socioeconomic determinants of health (e.
g., problems related to education, employment, occupational risk fac-
tors, and housing and economic circumstances) and physical comor-
bidities, the risks for breakthrough infection no longer differed between
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patient with substance use disorder and matched cohorts for all but
cannabis use disorder. Patients with cannabis use disorder remained at
increased risk (hazard ratio = 1.55, 95% CI: 1.22-1.99) compared with
matched cohorts without cannabis use disorder. When looking at severe
outcomes of vaccine breakthrough infections (i.e., COVID-19 hospital-
isation and death) within patients with substance use disorders, the risk
of hospitalisation was 22.5% for those who had breakthrough infections
and 1.6% for those without breakthrough infections. The risk of death
was 1.7% for patients who experienced breakthrough infections and
0.5% respectively. When looking at the type of vaccines patients with
substance use received, the risk for breakthrough infection was higher in
patients who received the Pfizer than the Moderna vaccine (hazard ratio
= 1.49, 95% CI: 1.31-1.69).

Findings from these two studies suggest that patients with mental
health conditions, especially those with substance use disorder, might be
at a slightly increased risk of experiencing breakthrough infection after
being vaccinated against COVID-19.

4. Discussion

This review highlights the evidence and gaps in research concerning
mental health conditions and three COVID-19 vaccine outcomes: vac-
cine intentions, vaccine uptake, and breakthrough infection. Overall, the
evidence was mixed regarding COVID-19 vaccine intentions among in-
dividuals with mental health conditions, compared with those without.
When looking at the studies with relatively large sample sizes (n > 500)
that also adjusted for other confounding factors such as age and gender,
three found no significant differences in vaccine intention between
people with and without mental health conditions, while two found
lower vaccine intentions and one reported higher vaccine intentions
among people with mental health conditions. The mixed results may be
due to vaccination intentions differing between different mental health
conditions. We see some support for this from work revealing that
people with substance use disorders being less likely to intend to be
vaccinated; while patients with bipolar disorder were more likely to
intend to be vaccinated [19]. Although this study was conducted with a
relatively large sample size (n = 14,365) and it adjusted for other con-
founding factors (e.g., age, gender, physical comorbidities), the finding
should be treated with caution given the current paucity of evidence.
Another study included in this review also reported that community-
dwelling patients had lower vaccine intention compared to hospital-
ised patients [8]. Therefore, combining people with different mental
health conditions, or combining hospitalised patients and community-
dwelling patients together in such investigations might be contrib-
uting to seemingly equivocal findings. Future research would benefit
from distinguishing patients into subgroups of different mental health
conditions or diagnoses to understand the associations between different
conditions or diagnoses and vaccine intentions.

4.1. Intention versus behaviour

One unique contribution of this review is that we also summarised
evidence on the actual uptake of COVID-19 vaccines among people with
mental health conditions, and did not rely on data on vaccine intentions
alone. One of the reviewed studies reported results on the intention-
behaviour association and found that the vaccination rate was higher
among patients who were intending to be vaccinated compared with
those who were not willing or uncertain [46]. This result offers some
support for the development of interventions which change vaccine in-
tentions as the vehicle for promoting vaccine uptake [12,42]. However,
although focusing on vaccine intention among people with mental
health conditions is important, it might not be sufficient to encourage
vaccine uptake in this population. According to the Theory of Planned
Behaviour (TPB), attitude towards the behaviour, subjective norm, and
perceived behavioural control are three determinants of a behavioural
intention, which then lead to a behaviouri.e., intention is an “immediate
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Table 3

Summary of studies investigating the association between mental health conditions and COVID-19 vaccine breakthrough.

Author

Region Data source

(Assessment timing)

Population

Size

Mental health conditions and
measure

Confounder

Results

Nishimi
et al.
[39,40]

Wang
et al.
[60]

us

us

Electronic health
records (Data were
mined between
February 20, 2020,
and November 16,
2021)

Electronic health
records (Data were
mined between
December 1, 2020
and August 14, 2021)

Patients who accessed Veterans
Affairs (VA) health care during the
study period, had at least 1 SARS-
CoV-2 test recorded in the electronic
health record, had no record of SARS-
CoV-2 infection prior to vaccination,
and had completed a full SARSCoV-2
vaccination regimen 14 days or more
prior.

Fully vaccinated patient with
substance use disorders (SUD)

263,697 patients (male = 90.8%)

579,372 individuals (30,183 with
a diagnosis of SUD and 549,189
without such a diagnosis) who
were fully vaccinated between
December 2020 and August 2021,
and had not contracted COVID-19
infection prior to vaccination

Depressive, posttraumatic
stress, anxiety, adjustment,
alcohol use, substance use,
bipolar, psychotic, attention-
deficit/ hyperactivity,
dissociative, and eating
disorders.

Clinical diagnosis obtained
from medical records

Substance use disorder (SUD)
Clinical diagnosis obtained
from medical records

Adjusted for sociodemographic factors (ie,
age, sex, and race and ethnicity), vaccine
type, and time since vaccination (including
an interaction term for vaccine type by
time since vaccination to account for
differential waning effectiveness, medical
conditions, obesity, and smoking.

Adjusted for demographics (age, gender,
ethnicity) and vaccine types for all SUD
subtypes, and adverse socioeconomic
determinants of health and comorbid
medical conditions.

51.4% of the fully vaccinated patients
had at least 1 psychiatric disorder
diagnosis, and 14.8% developed a
breakthrough infection. A diagnosis of
any psychiatric disorder was associated
with increased incidence of
breakthrough infection, both in models
adjusted for potential confounders and
additionally adjusted for medical
comorbidities and smoking. Most
specific psychiatric disorder diagnoses
were associated with an increased
incidence of breakthrough infection,
with the highest relative risk observed
for adjustment disorder and substance
use disorders.

Among SUD patients, the risk for
breakthrough infection ranged from
6.8% for tobacco use disorder to 7.8%
for cannabis use disorder, all
significantly higher than the 3.6% in
non-SUD population. Breakthrough
infection risk remained significantly
higher after controlling for
demographics (age, gender, ethnicity)
and vaccine types for all SUD subtypes,
except for tobacco use disorder, and
was highest for cocaine and cannabis
use disorders. When matching patients
with SUD and non-SUD individuals for
lifetime comorbidities and adverse
socioeconomic determinants of health,
the risk for breakthrough infection no
longer differed between these
populations, except for patients with
cannabis use disorder, who remained at
increased risk. The risk for
breakthrough infection was higher in
SUD patients who received the Pfizer
than the Moderna vaccine. In the
vaccinated SUD population, individuals
with breakthrough infections had
higher risk for hospitalisation and
death, compared to non-breakthrough
infections.
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antecedent of behaviour” [3]. Therefore, although intention is a key
contributor to behaviour, it might not necessarily translate into a certain
behaviour directly. Meta-analyses on the efficacy of TPB examined to
what extent behavioural intentions predicted actual behaviours usually
report that intentions account for only 25% of the variance in behaviour
[5] or 3% - 30% of the variance in health behaviours (e.g., alcohol
drinking, physical activity, diet) in particular [33,34]. This intention-
behaviour discordance has been reported in previous literature and in
other contexts. For example, a meta-analysis focusing on physical ac-
tivity found that 36% of people who intended to engage in physical
activity failed to do so [49]. In a more recent study where TPB was used
as the theoretical model to explore the associations between intention
and receiving Human papillomavirus (HPV) vaccines using TPB, inten-
tion accounted only for 9.6% of the variance in behaviour, while moral
norm (i.e., the perceived moral correctness of a behaviour) and intention
together accounted for 14.1% of the variances in behaviour [27].
Therefore, interventions targeting other aspects of vaccine delivery
should also be considered, for example, making vaccines available at
psychiatric clinics, providing psychiatrists with sufficient information
about the vaccines, providing more support for patients with mental
health conditions to receive vaccines at GPs, having engagement cam-
paigns and activities tailoring to people with mental health conditions
and their carers, etc. [32,44,56].

When looking at vaccine uptake, although the reported uptake of the
COVID-19 vaccine varied across studies, depending on the timings,
settings, and populations under investigation, most of the studies sug-
gested that people with mental health conditions were likely to have a
lower rate of vaccine uptake. Especially when looking at studies (n = 8 of
17) using electronic health records with large sample sizes (n > 4000),
the reported rate of COVID-19 vaccine uptake among people with
mental health conditions ranged from 47% to 90% compared with 38%
to 95% in people without mental health conditions
[9,16,17,23,36,38,52,57]. Five out of these eight studies reported that
people with mental health conditions had significantly lower uptake of
the COVID-19 vaccine, compared with people without mental health
conditions [16,17,36,38,52,57], while three reported significantly
greater or similar uptake among people with mental health conditions
compared to those without [9,23,52].

4.2. Vaccine breakthrough in people with mental health conditions

Another contribution of this review is the summary on the associa-
tion between mental health conditions and COVID-19 vaccine break-
through. Only two published studies were identified and they both
suggested that vaccine breakthrough may be a particular risk for those
with substance use disorder [40,60]. Both studies were population-
based cohort study conducted using electronic health records. The sig-
nificant higher risks for breakthrough infection for people with sub-
stance use disorders remained after controlling for other factors such as
age and gender. Wang et al. [60] further reported that these patients
were also at risk of more adverse outcomes, including hospitalisation
and death, following a breakthrough infection, compared with non-
breakthrough infections. These results suggest that having substance
use disorders may influence the vulnerability to COVID-19 and thus the
effectiveness of COVID-19 vaccines. A previous review on vulnerabilities
and complications of substance use disorder in the COVID-19 pandemic
has summarised the potential pathways where substance use disorders
may contribute to increased vulnerability to COVID-19 [61]. Some po-
tential pathways include: people with some substance use disorders (e.
g., smoking of tobacco and marijuana) might have impaired respiratory
system, which is a primary target of the SARS-CoV-2 virus; many sub-
stance use disorders impair the interactions between the brain and im-
mune responses, resulting in greater vulnerability to infections; stigma
and limited access to healthcare among many patients with substance
use disorders also contributes to the risks [61]. The latter is also a factor
contributing to lower vaccine intentions in this population [4].
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However, both studies [40,60] were conducted in the US and so the
generalisability of these findings to other countries and populations is
unclear.

4.3. Limitations

This scoping review did not assess the quality of the studies or
quantitatively estimate the relationships between mental health and
COVID-19 vaccine outcomes using meta-analysis. For studies concern-
ing COVID-19 vaccine intention, settings (e.g., in hospital or in com-
munity) and populations varied between studies which may limit the
generalisability of the findings. In addition, 90% of these studies
measured vaccine intention using different self-reported item(s) where
self-report biases may be present [26]. Some studies concerning COVID-
19 vaccine uptake and breakthrough, did not distinguish between peo-
ple who were experiencing current mental health conditions and who
had previous mental health diagnosis. It is unclear whether current or
previous mental health conditions would have any impact on vaccine
uptake or breakthrough. Only two studies reported results concerning
COVID-19 vaccine breakthrough among people with mental health
conditions, suggesting that evidence on this topic is currently limited.

4.4. Future directions

Urgent research effort is needed to investigate the risks of COVID-19
vaccine breakthrough and severe COVID-19 outcomes among people
with mental health conditions, and associated risk factors. Future
studies should also be encouraged to distinguish between the different
mental health conditions and also the impact of current or previous
mental health conditions on COVID-19 vaccine outcomes. The nature of
barriers to vaccine uptake, and the intention-behaviour gap in vacci-
nations also need further investigation.

5. Conclusions

This is the first review, to our knowledge, focusing on the three
COVID-19 vaccine outcomes (i.e., intention, uptake, and vaccine
breakthrough) among people with mental health conditions. We found
that the evidence regarding the level of vaccine intentions in this pop-
ulation was inconclusive. However, the majority of evidence seemed to
suggest that vaccine uptake among people with mental health condi-
tions was lower than people without. Limited evidence seemed to also
suggest that people with mental health conditions may be at increased
risk of COVID-19 vaccine breakthrough. Future work may also investi-
gate the scale of this issue, and possible consequences.

Funding

This work was supported by the National Institute for Health
Research School for Primary Care Research (NIHR SPCR) [Grant
Reference Number: C044, 615]. RJ acknowledges the financial support
of the National Institute for Health and Care Research (NIHR) Oxford
Health Biomedical Research Centre (BRC). CC acknowledges support
from the NIHR Nottingham Biomedical Research Centre. This manu-
script reflects preliminary work relating to UK Longitudinal Linkage
Collaboration (UK LLC) project LLC_0027 and UK LLC funding from the
UKRI funded Longitudinal Health and Wellbeing National Core Study
led by University College London (Grant code MC_PC_20059); and UK
LLC’s UKRI core funding (MR/X021556/1 and ES/X000567/1) sup-
ported ET’s contribution. The views expressed are those of the authors
and not necessarily those of the NHS, the NIHR or the Department of
Health and Social Care. No other funding supported the work described
in this manuscript.



R. Jia et al.
CRediT authorship contribution statement

Ru Jia: Writing — review & editing, Writing — original draft, Visu-
alization, Validation, Resources, Project administration, Methodology,
Investigation, Funding acquisition, Formal analysis, Data curation,
Conceptualization. Carol Coupland: Writing - review & editing,
Writing — original draft, Supervision, Methodology, Funding acquisition,
Conceptualization. Yana Vinogradova: Writing — review & editing,
Writing — original draft, Supervision, Methodology, Funding acquisition,
Conceptualization. Nadeem Qureshi: Writing — review & editing, Su-
pervision, Methodology, Funding acquisition, Conceptualization. Emma
Turner: Writing — review & editing, Writing — original draft, Supervi-
sion, Methodology, Funding acquisition, Conceptualization. Kavita
Vedhara: Writing — review & editing, Writing — original draft, Super-
vision, Methodology, Investigation, Funding acquisition,
Conceptualization.

Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:

Ru Jia reports financial support was provided by NIHR Oxford
Biomedical Research Centre. Ru Jia reports financial support was pro-
vided by National Institute for Health Research School for Primary Care
Research. Carol Coupland reports financial support was provided by
NIHR Nottingham Biomedical Research Centre. Carol Coupland reports
financial support was provided by National Institute for Health Research
School for Primary Care Research. Yana Vinogradova reports financial
support was provided by National Institute for Health Research School
for Primary Care Research. Nadeem Qureshi reports financial support
was provided by National Institute for Health Research School for Pri-
mary Care Research. Kavita Vedhara reports financial support was
provided by National Institute for Health Research School for Primary
Care Research. Emma Turner reports financial support was provided by
UK Research and Innovation. This manuscript reflects preliminary work
relating to UK Longitudinal Linkage Collaboration (UK LLC) project
LLC_0027 and UK LLC funding from the UKRI-funded Longitudinal
Health and Wellbeing National Core Study led by University College
London (Grant code MC_PC_20059). If there are other authors, they
declare that they have no known competing financial interests or per-
sonal relationships that could have appeared to influence the work re-
ported in this paper.

References

[1] A. Abramovich, N. Pang, S. Kunasekaran, A. Moss, T. Kiran, A.D. Pinto, Examining
COVID-19 vaccine uptake and attitudes among 2SLGBTQ+ youth experiencing
homelessness, BMC Public Health 22 (1) (2022) 122, https://doi.org/10.1186/
$12889-022-12537-x.

T.O. Afifi, S. Salmon, T. Taillieu, A. Stewart-Tufescu, J. Fortier, S.M. Driedger,
Older adolescents and young adults willingness to receive the COVID-19 vaccine:
implications for informing public health strategies, Vaccine 39 (26) (2021)
3473-3479.

I. Ajzen, A. Manstead, Changing health-related behaviours: An approach based on
the theory of planned behaviour, in: The Scope of Social Psychology, Psychology
Press, 2007.

F.B. Arcadepani, M.A.C.F. De Macedo, V.S. Tardelli, S.S. Martins, T.M. Fidalgo,
COVID-19 vaccination among socially vulnerable people who use drugs, Addiction
116 (9) (2021) 2590-2591, https://doi.org/10.1111/add.15500.

C.J. Armitage, M. Conner, Efficacy of the theory of planned behaviour: a meta-
analytic review, Br. J. Soc. Psychol. 40 (4) (2001) 471-499, https://doi.org/
10.1348/014466601164939.

Authority of the House of Commons, Roll out of the COVID-19 vaccine programme,
2022.

K. Ayling, R. Jia, C. Coupland, T. Chalder, A. Massey, E. Broadbent, K. Vedhara,
Psychological predictors of self-reported COVID-19 outcomes: results from a
prospective cohort study, Ann. Behav. Med. 56 (5) (2022) 484-497, https://doi.
org/10.1093/abm/kaab106.

W. Bai, H. Cai, Y. Jin, Q. Zhang, T. Cheung, Z. Su, Y.-L. Tang, C.H. Ng, Y.-T. Xiang,
COVID-19 vaccine hesitancy in community-dwelling and hospitalized patients with
severe mental illness, Psychol. Med. (2021) 1-3.

[2]

[3

=

[4

=

[5]

[6

[}

[7

—

[8]

20

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Journal of Psychosomatic Research 183 (2024) 111826

M.D. Balut, K. Chu, J.L. Gin, A. Dobalian, C. Der-Martirosian, Predictors of COVID-
19 Vaccination among Veterans Experiencing Homelessness 101629355, 2021, p. 9
an.

M. Birhane, S. Bressler, G. Chang, T. Clark, L. Dorough, M. Fischer, L.F. Watkins, J.
M. Goldstein, K. Kugeler, G. Langley, K. Lecy, S. Martin, F. Medalla, K. Mitruka,
L. Nolen, K. Sadigh, R. Spratling, G. Thompson, A. Trujillo, COVID-19 vaccine
breakthrough infections reported to CDC — United States, January 1-April 30,
2021, Morb. Mortal. Wkly Rep. 70 (21) (2021) 792-793, https://doi.org/
10.15585/mmwr.mm7021e3.

C.A. Blevins, F.W. Weathers, M.T. Davis, T.K. Witte, J.L. Domino, The
posttraumatic stress disorder checklist for DSM-5 (PCL-5): development and initial
psychometric evaluation, J. Trauma. Stress. 28 (6) (2015) 489-498, https://doi.
org/10.1002/jts.22059.

N.T. Brewer, G.B. Chapman, A.J. Rothman, J. Leask, A. Kempe, Increasing
vaccination: putting psychological science into action, Psychol. Sci. Public Interest
18 (3) (2017) 149-207, https://doi.org/10.1177/1529100618760521.

H. Cai, W. Bai, X. Du, L. Zhang, L. Zhang, Y.-C. Li, H.-Z. Liu, Y.-L. Tang, T. Jackson,
T. Cheung, F.-R. An, Y.-T. Xiang, COVID-19 vaccine acceptance and perceived
stigma in patients with depression: a network perspective, Transl. Psychiatry
Psychiatry 12 (1) (2022) 429.

S. Cohen, Psychosocial vulnerabilities to upper respiratory infectious illness:
implications for susceptibility to coronavirus disease 2019 (COVID-19), Perspect.
Psychol. Sci. 16 (1) (2021) 161-174, https://doi.org/10.1177/
1745691620942516.

S. Cohen, W.J. Doyle, D.P. Skoner, B.S. Rabin, J.M. Gwaltney,

U. VirginiaHealthSciencesCenter, Types of Stressors That Increase Susceptibility to
the Common Cold in Healthy Adults 17(3), 1998, p. 10.

H.J. Curtis, P. Inglesby, B. MacKenna, R. Croker, W.J. Hulme, C.T. Rentsch,

K. Bhaskaran, R. Mathur, C.E. Morton, S.C. Bacon, R.M. Smith, D. Evans,

A. Mehrkar, L. Tomlinson, A.J. Walker, C. Bates, G. Hickman, T. Ward, J. Morley,
B. Goldacre, Recording of ‘COVID-19 vaccine declined’: A cohort study on 57.9
million National Health Service patients’ records in situ using OpenSAFELY,
England, 8 December 2020 to 25 May 2021, Eurosurveillance 27 (33) (2022)
2100885, https://doi.org/10.2807/1560-7917.ES.2022.27.33.2100885.

H.J. Curtis, P. Inglesby, C.E. Morton, B. MacKenna, A. Green, W. Hulme, A.

J. Walker, J. Morley, A. Mehrkar, S. Bacon, G. Hickman, C. Bates, R. Croker,

D. Evans, T. Ward, J. Cockburn, S. Davy, K. Bhaskaran, A. Schultze, Collaborative,
The OpenSAFELY, Trends and clinical characteristics of COVID-19 vaccine
recipients: a federated analysis of 57.9 million patients’ primary care records in
situ using OpenSAFELY, Br. J. Gen. Pract. 72 (714) (2022) e51-e62.

M.R. Dvorsky, R. Breaux, J.M. Langberg, S.P. Becker, Adolescents with ADHD are
at increased risk for COVID-19 vaccine hesitancy, J. Psychiatr. Res. 152 (2022)
25-30, https://doi.org/10.1016/j.jpsychires.2022.06.005.

M. Eyllon, A.P. Dang, J.B. Barnes, J. Buresh, G.D. Peloquin, A.C. Hogan, S.

T. Shimotsu, S.R. Sama, S.S. Nordberg, Associations between psychiatric morbidity
and COVID-19 vaccine hesitancy: An analysis of electronic health records and
patient survey, Psychiatry Res. 307 (2022) 114329, https://doi.org/10.1016/j.
psychres.2021.114329.

A. Farcas, P. Christi, J. Fagen, F. Iftene, Possible predictors of Covid-19 vaccine
hesitancy in the psychiatric population—a scoping review. [review], Psychiatry
Res. Commun. 2 (4) (2022) 100075.

P. Galanis, I. Vraka, O. Siskou, O. Konstantakopoulou, A. Katsiroumpa,

D. Kaitelidou, Predictors of COVID-19 vaccination uptake and reasons for decline
of vaccination: a systematic review [preprint], Publ. Glob. Health (2021), https://
doi.org/10.1101/2021.07.28.21261261.

S. Gibbon, E. McPhail, G. Mills, M. McBride, R. Storer, N. Taylor, L. McCarthy,
Uptake of COVID-19 vaccination in a medium secure psychiatric hospital
population, BJPsych Open 7 (4) (2021) e108, https://doi.org/10.1192/
bjo.2021.924.

L. Hassan, C. Sawyer, N. Peek, K. Lovell, A.F. Carvalho, M. Solmi, G. Tilston,

M. Sperrin, J. Firth, COVID-19 vaccination uptake in people with severe mental
illness: a UK-based cohort study, World Psychiatry 21 (1) (2022) 153-154.

H. Huang, X.-M. Zhu, P.-W. Liang, Z.-M. Fang, W. Luo, Y.-M. Ma, B.-L. Zhong, H.F.-
K. Chiu, COVID-19 vaccine uptake, acceptance, and hesitancy among persons with
mental disorders during the second stage of China’s Nationwide vaccine rollout,
Front. Med. 761601 (2021).

O.H. Jefsen, P. Kolbaek, Y. Gil, M. Speed, P.T. Dinesen, K.M. Sonderskov, S.

D. Ostergaard, COVID-19 vaccine willingness amongst patients with mental illness
compared with the general population, Acta Neuropsychiatr. 33 (5) (2021)
273-276.

T. Johnson, M. Fendrich, Modeling sources of self-report Bias in a survey of drug
use epidemiology, Ann. Epidemiol. 15 (5) (2005) 381-389, https://doi.org/
10.1016/j.annepidem.2004.09.004.

1. Juraskova, M. O’Brien, B. Mullan, R. Bari, R. Laidsaar-Powell, K. McCaffery, HPV
vaccination and the effect of information framing on intentions and behaviour: An
application of the theory of planned behaviour and moral norm, Int. J. Behav. Med.
19 (4) (2012) 518-525, https://doi.org/10.1007/s12529-011-9182-5.

S.M. Khaled, C. Petcu, L. Bader, I. Amro, A.M.H.A. Al-Hamadi, M. Al Assi, A.A.
M. Alj, K. Le Trung, A. Diop, T. Bellaj, M.H. Al-Thani, P.W. Woodruff, M. Alabdulla,
P.M. Haddad, Prevalence and potential determinants of COVID-19 vaccine
hesitancy and resistance in Qatar: results from a nationally representative survey of
Qatari nationals and migrants between December 2020 and January 2021,
Vaccines 9 (5) (2021), https://doi.org/10.3390/vaccines9050471.

K. Kroenke, R.L. Spitzer, J.B.W. Williams, B. Lowe, The patient health
questionnaire somatic, anxiety, and depressive symptom scales: a systematic


https://doi.org/10.1186/s12889-022-12537-x
https://doi.org/10.1186/s12889-022-12537-x
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0010
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0010
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0010
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0010
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0015
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0015
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0015
https://doi.org/10.1111/add.15500
https://doi.org/10.1348/014466601164939
https://doi.org/10.1348/014466601164939
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0030
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0030
https://doi.org/10.1093/abm/kaab106
https://doi.org/10.1093/abm/kaab106
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0040
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0040
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0040
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0045
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0045
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0045
https://doi.org/10.15585/mmwr.mm7021e3
https://doi.org/10.15585/mmwr.mm7021e3
https://doi.org/10.1002/jts.22059
https://doi.org/10.1002/jts.22059
https://doi.org/10.1177/1529100618760521
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0065
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0065
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0065
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0065
https://doi.org/10.1177/1745691620942516
https://doi.org/10.1177/1745691620942516
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0075
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0075
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0075
https://doi.org/10.2807/1560-7917.ES.2022.27.33.2100885
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0085
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0085
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0085
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0085
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0085
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0085
https://doi.org/10.1016/j.jpsychires.2022.06.005
https://doi.org/10.1016/j.psychres.2021.114329
https://doi.org/10.1016/j.psychres.2021.114329
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0100
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0100
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0100
https://doi.org/10.1101/2021.07.28.21261261
https://doi.org/10.1101/2021.07.28.21261261
https://doi.org/10.1192/bjo.2021.924
https://doi.org/10.1192/bjo.2021.924
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0115
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0115
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0115
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0120
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0120
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0120
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0120
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0125
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0125
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0125
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0125
https://doi.org/10.1016/j.annepidem.2004.09.004
https://doi.org/10.1016/j.annepidem.2004.09.004
https://doi.org/10.1007/s12529-011-9182-5
https://doi.org/10.3390/vaccines9050471

R. Jia et al.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

review, Gen. Hosp. Psychiatry 32 (4) (2010) 345-359, https://doi.org/10.1016/j.
genhosppsych.2010.03.006.

O. Lord, D. Malone, A.J. Mitchell, Receipt of preventive medical care and medical
screening for patients with mental illness: a comparative analysis, Gen. Hosp.
Psychiatry 32 (5) (2010) 519-543, https://doi.org/10.1016/j.
genhosppsych.2010.04.004.

A. Majeed, K. Pollock, S. Hodes, M. Papaluca, Implementation of covid-19
vaccination in the United Kingdom, BMJ 378 (2022) e070344, https://doi.org/
10.1136/bmj-2022-070344.

V. Mazereel, T. Vanbrabant, F. Desplenter, M. De Hert, COVID-19 vaccine uptake in
patients with psychiatric disorders admitted to or residing in a university
psychiatric hospital, Lancet Psychiatry 8 (10) (2021) 860-861, https://doi.org/
10.1016/52215-0366(21)00301-1.

R.R.C. McEachan, M. Conner, N.J. Taylor, R.J. Lawton, Prospective prediction of
health-related behaviours with the theory of planned behaviour: a meta-analysis,
Health Psychol. Rev. 5 (2) (2011) 97-144, https://doi.org/10.1080/
17437199.2010.521684.

R. McEachan, N. Taylor, R. Harrison, R. Lawton, P. Gardner, M. Conner, Meta-
analysis of the reasoned action approach (RAA) to understanding health behaviors,
Ann. Behav. Med. 50 (4) (2016) 592-612, https://doi.org/10.1007/s12160-016-
9798-4.

K.E. Moeller, M. Meeks, J. Reynoldson, M. Douglass, Implementation and outcomes
of COVID-19 vaccinations at a child and adolescent psychiatric hospital, J. Am.
Acad. Child Adolesc. Psychiatry 60 (11) (2021) 1332-1334.

S. Murphy, D. O’Reilly, R.K. Owen, A. Akbari, E. Lowthian, S. Bedston, F. Torabi,
J. Beggs, A. Chuter, S. de Lusignan, R. Hobbs, C. Robertson, S.V. Katikireddi,

A. Sheikh, D.T. Bradley, Variations in COVID-19 vaccination uptake among people
in receipt of psychotropic drugs: cross-sectional analysis of a national population-
based prospective cohort, Br. J. Psychiatry 221 (1) (2022) 417-424.

K.H. Nguyen, S. Chen, K. Morris, K. Chui, J.D. Allen, Mental health symptoms and
association with COVID-19 vaccination receipt and intention to vaccinate among
adults, United States, Prev. Med. 154 (5) (2022) 106905.

S.F. Nilsson, T.M. Laursen, M. Osler, C. Hjorthgj, M.E. Benros, S. Ethelberg,

K. Mglbak, M. Nordentoft, Vaccination against SARS-CoV-2 infection among
vulnerable and marginalised population groups in Denmark: a nationwide
population-based study, Lancet Region. Health Eur. 16 (2022) 100355, https://doi.
org/10.1016/j.1anepe.2022.100355.

K. Nishimi, B. Borsari, P. Tripp, A. Jiha, E.A. Dolsen, J.D. Woolley, T.C. Neylan,
A. O’Donovan, Prior trauma exposure, posttraumatic stress symptoms, and COVID-
19 vaccine hesitancy, J. Psychiatr. Res. 151 (2022) 399-404, https://doi.org/
10.1016/j.jpsychires.2022.05.003.

K. Nishimi, T.C. Neylan, D. Bertenthal, K.H. Seal, A. O’Donovan, Association of
psychiatric disorders with incidence of SARS-CoV-2 breakthrough infection among
vaccinated adults, JAMA Netw. Open 5 (4) (2022) e227287, https://doi.org/
10.1001/jamanetworkopen.2022.7287.

D.B. O’Connor, J.F. Thayer, K. Vedhara, Stress and health: a review of
psychobiological processes, Annu. Rev. Psychol. 72 (1) (2021) 663-688, https://
doi.org/10.1146/annurev-psych-062520-122331.

A. Odone, A. Ferrari, F. Spagnoli, S. Visciarelli, A. Shefer, C. Pasquarella,

C. Signorelli, Effectiveness of interventions that apply new media to improve
vaccine uptake and vaccine coverage: a systematic review, Hum. Vaccin.
Immunother. 11 (1) (2015) 72-82, https://doi.org/10.4161/hv.34313.

E. Paul, D. Fancourt, Predictors of uncertainty and unwillingness to receive the
COVID-19 booster vaccine: An observational study of 22,139 fully vaccinated
adults in the UK, Lancet Region. Health Eur. 14 (2022) 100317, https://doi.org/
10.1016/j.lanepe.2022.100317.

E. Payberah, D. Payberah, A. Sarangi, J. Gude, COVID-19 vaccine hesitancy in
patients with mental illness: strategies to overcome barriers-a review. [review],
J. Egypt. Public Health Assoc. 5 (2022).

A.C. Phillips, D. Carroll, V.E. Burns, C. Ring, J. Macleod, M. Drayson, Bereavement
and marriage are associated with antibody response to influenza vaccination in the
elderly, Brain Behav. Immun. 20 (3) (2006) 279-289, https://doi.org/10.1016/j.
bbi.2005.08.003.

Y. Qin, Z. Zhao, Z. Teng, B. Xu, X. Wang, J. Guo, J. Huang, H. Wu, COVID-19
vaccination coverage among patients with psychiatric disorders in China during
the pandemic: a cross-sectional study, BMC Psychiatry 22 (1) (2022) 659, https://
doi.org/10.1186/512888-022-04271-w.

21

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

Journal of Psychosomatic Research 183 (2024) 111826

S. Raffard, S. Bayard, M. Eisenblaetter, J. Attal, C. Andrieu, I. Chereau, G. Fond,
S. Leignier, J. Mallet, P. Tattard, M. Urbach, D. Misdrahi, Y. Laraki, D. Capdevielle,
Attitudes towards vaccines, intent to vaccinate and the relationship with COVID-19
vaccination rates in individuals with schizophrenia, Vaccines 10 (8) (2022),
https://doi.org/10.3390/vaccines10081228.

X. Ren, F. Shen, Y. Gui, W. Wang, B. Xing, W. Huang, The attitudes of psychiatric
patients towards COVID-19 vaccination in China: a cross-sectional study, BMC
Psychiatry 21 (1) (2021) 475, https://doi.org/10.1186/512888-021-03484-9.
R.E. Rhodes, G.-J. de Bruijn, How big is the physical activity intention-behaviour
gap? A meta-analysis using the action control framework, Br. J. Health Psychol. 18
(2) (2013) 296-309, https://doi.org/10.1111/bjhp.12032.

L.W. Roberts, J.P. Kim, M. Rostami, M. Kasun, B. Kim, Self-reported influences on
willingness to receive COVID-19 vaccines among physically ill, mentally ill, and
healthy individuals, J. Psychiatr. Res. (2022) 501-510.

Y. Sekizawa, S. Hashimoto, K. Denda, S. Ochi, M. So, Association between COVID-
19 vaccine hesitancy and generalized trust, depression, generalized anxiety, and
fear of COVID-19, BMC Public Health 22 (1) (2022) 126.

V. Shkalim Zemer, M. Hoshen, M. Gerstein, Y. Richenberg, E. Jacobson, R. Grossu,
M. Cohen, H.A. Cohen, COVID-19 vaccine compliance in adolescents with
attention-deficit/hyperactivity disorder, Int. J. Psychiatry Med. 912174221116734
(2022), https://doi.org/10.1177/00912174221116734.

R.L. Spitzer, K. Kroenke, J.B.W. Williams, B. Lowe, A brief measure for assessing
generalized anxiety disorder: The GAD-7, Arch. Intern. Med. 166 (10) (2006) 1092,
https://doi.org/10.1001/archinte.166.10.1092.

M.C. Sullivan, C. Mistler, M.M. Copenhaver, J.A. Wickersham, Z. Ni, R.S. Kim,

R. Shrestha, Race, trust, and COVID-19 vaccine hesitancy in people with opioid use
disorder, Health Psychol. 41 (2) (2022) 115-120, https://doi.org/10.1037/
hea0001120.

E.J. Thompson, D.M. Williams, A.J. Walker, R.E. Mitchell, C.L. Niedzwiedz, T.

C. Yang, C.F. Huggins, A.S.F. Kwong, R.J. Silverwood, G. Di Gessa, R.C.E. Bowyer,
K. Northstone, B. Hou, M.J. Green, B. Dodgeon, K.J. Doores, E.L. Duncan, F.M.
K. Williams, A. Steptoe, C.J. Steves, Long COVID burden and risk factors in 10 UK
longitudinal studies and electronic health records, Nat. Commun. 13 (1) (2022),
https://doi.org/10.1038/541467-022-30836-0. Article 1.

C.-S. Tsai, L.-J. Wang, R.C. Hsiao, C.-F. Yen, Second wave of the study of Taiwanese
caregivers of children with ADHD in the COVID-19 pandemic: intentions to
vaccinate their children for COVID-19, and related factors, Vaccines 10 (5) (2022),
https://doi.org/10.3390/vaccines10050753.

D. Tzur Bitan, K. Kridin, N. Givon-Lavi, I. Krieger, E. Kaliner, A.D. Cohen,

O. Weinstein, COVID-19 booster vaccination among individuals with schizophrenia
in Israel, JAMA Psychiatry 79 (5) (2022) 508-512, https://doi.org/10.1001/
jamapsychiatry.2022.0382.

N.A. Uvais, Factors associated with COVID-19 vaccination uptake among
community-dwelling patients with severe mental illness: a cross-sectional study,
Prim. Care Compan. CNS Disord. 24 (3) (2022).

K. Vedhara, N.K. Cox, G.K. Wilcock, P. Perks, M. Hunt, S. Anderson, S.L. Lightman,
N.M. Shanks, Chronic stress in elderly carers of dementia patients and antibody
response to influenza vaccination, Lancet 353 (9153) (1999) 627-631, https://doi.
0rg/10.1016/50140-6736(98)06098-X.

L. Wang, Q. Wang, P.B. Davis, N.D. Volkow, R. Xu, Increased risk for COVID-19
breakthrough infection in fully vaccinated patients with substance use disorders in
the United States between December 2020 and August 2021, World Psychiatry 21
(1) (2022) 124-132, https://doi.org/10.1002/wps.20921.

Y. Wei, R. Shah, Substance use disorder in the COVID-19 pandemic: a systematic
review of vulnerabilities and complications, Pharmaceuticals 13 (7) (2020) 155,
https://doi.org/10.3390/ph13070155.

WHO, WHO Coronavirus (COVID-19) Dashboard, Retrieved 24 May 2023, from,
https://covid19.who.int/, 2024.

K. Xiao, E.S. Gillissie, L.M.W. Lui, F. Ceban, K.M. Teopiz, H. Gill, B. Cao, R. Ho, J.
D. Rosenblat, R.S. McIntyre, Inmune response to vaccination in adults with mental
disorders: a systematic review, J. Affect. Disord. 304 (2022) 66-77, https://doi.
0rg/10.1016/j.jad.2022.02.025.

H. Yang, W. Chen, Y. Hu, Y. Chen, Y. Zeng, Y. Sun, Z. Ying, J. He, Y. Qu, D. Lu,
F. Fang, U.A. Valdimarsdéttir, H. Song, Pre-pandemic psychiatric disorders and risk
of COVID-19: a UK biobank cohort analysis, Lancet Healthy Longev. 1 (2) (2020)
e69-€79, https://doi.org/10.1016/52666-7568(20)30013-1.


https://doi.org/10.1016/j.genhosppsych.2010.03.006
https://doi.org/10.1016/j.genhosppsych.2010.03.006
https://doi.org/10.1016/j.genhosppsych.2010.04.004
https://doi.org/10.1016/j.genhosppsych.2010.04.004
https://doi.org/10.1136/bmj-2022-070344
https://doi.org/10.1136/bmj-2022-070344
https://doi.org/10.1016/S2215-0366(21)00301-1
https://doi.org/10.1016/S2215-0366(21)00301-1
https://doi.org/10.1080/17437199.2010.521684
https://doi.org/10.1080/17437199.2010.521684
https://doi.org/10.1007/s12160-016-9798-4
https://doi.org/10.1007/s12160-016-9798-4
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0175
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0175
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0175
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0180
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0180
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0180
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0180
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0180
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0185
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0185
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0185
https://doi.org/10.1016/j.lanepe.2022.100355
https://doi.org/10.1016/j.lanepe.2022.100355
https://doi.org/10.1016/j.jpsychires.2022.05.003
https://doi.org/10.1016/j.jpsychires.2022.05.003
https://doi.org/10.1001/jamanetworkopen.2022.7287
https://doi.org/10.1001/jamanetworkopen.2022.7287
https://doi.org/10.1146/annurev-psych-062520-122331
https://doi.org/10.1146/annurev-psych-062520-122331
https://doi.org/10.4161/hv.34313
https://doi.org/10.1016/j.lanepe.2022.100317
https://doi.org/10.1016/j.lanepe.2022.100317
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0220
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0220
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0220
https://doi.org/10.1016/j.bbi.2005.08.003
https://doi.org/10.1016/j.bbi.2005.08.003
https://doi.org/10.1186/s12888-022-04271-w
https://doi.org/10.1186/s12888-022-04271-w
https://doi.org/10.3390/vaccines10081228
https://doi.org/10.1186/s12888-021-03484-9
https://doi.org/10.1111/bjhp.12032
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0250
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0250
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0250
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0255
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0255
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0255
https://doi.org/10.1177/00912174221116734
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1037/hea0001120
https://doi.org/10.1037/hea0001120
https://doi.org/10.1038/s41467-022-30836-0
https://doi.org/10.3390/vaccines10050753
https://doi.org/10.1001/jamapsychiatry.2022.0382
https://doi.org/10.1001/jamapsychiatry.2022.0382
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0290
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0290
http://refhub.elsevier.com/S0022-3999(24)00238-1/rf0290
https://doi.org/10.1016/S0140-6736(98)06098-X
https://doi.org/10.1016/S0140-6736(98)06098-X
https://doi.org/10.1002/wps.20921
https://doi.org/10.3390/ph13070155
https://covid19.who.int/
https://doi.org/10.1016/j.jad.2022.02.025
https://doi.org/10.1016/j.jad.2022.02.025
https://doi.org/10.1016/S2666-7568(20)30013-1

	Mental health conditions and COVID-19 vaccine outcomes: A scoping review
	1 Introduction
	2 Methods
	2.1 Population
	2.2 Outcomes
	2.3 Search strategy
	2.4 Eligibility criteria
	2.5 Barriers to COVID-19 vaccine uptake

	3 Results
	3.1 Selection of studies
	3.2 Overview of study characteristics
	3.3 Measurement of mental health conditions
	3.4 Mental health conditions and COVID-19 vaccine intentions
	3.4.1 Differences between people with and without mental health conditions
	3.4.1.1 Mental health diagnosis from health records
	3.4.1.2 Self-reported mental health diagnosis
	3.4.1.3 Self-reported mental health symptoms

	3.4.2 Differences between different mental health conditions

	3.5 Mental health conditions and COVID-19 vaccine uptake
	3.5.1 Differences between people with and without mental health conditions
	3.5.1.1 Mental health diagnosis from health records
	3.5.1.2 Self-reported mental health diagnosis
	3.5.1.3 Self-reported mental health symptoms

	3.5.2 Differences between different mental health conditions
	3.5.3 Barriers to COVID-19 vaccine uptake among people with mental health conditions

	3.6 Mental health conditions and COVID-19 vaccine breakthrough

	4 Discussion
	4.1 Intention versus behaviour
	4.2 Vaccine breakthrough in people with mental health conditions
	4.3 Limitations
	4.4 Future directions

	5 Conclusions
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	References


