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Determinants of SARS-CoV-2 vaccine willingness among
people incarcerated in 3 Canadian federal prisons: a cross-
sectional study
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Background: Maximizing uptake of SARS-CoV-2 vaccines among people in prison is essential in mitigating future outbreaks. We
aimed to determine factors associated with willingness to receive SARS-CoV-2 vaccination before vaccine availability.

Methods: We chose 3 Canadian federal prisons based on their low uptake of influenza vaccines in 2019-2020. Participants com-
pleted a self-administered questionnaire on knowledge, attitude and beliefs toward vaccines. The primary outcome was participant
willingness to receive a SARS-CoV-2 vaccine, measured using a 5-point Likert scale to the question, “If a safe and effective COVID-19
vaccine becomes available in prison, how likely are you to get vaccinated?” We calculated the association of independent variables
(age, ethnicity, chronic health conditions, 2019-2020 influenza vaccine uptake and prison security level), identified a priori, with vac-
cine willingness using logistic regression and crude and adjusted odds ratios (ORs) with 95% confidence intervals (Cls).

Results: We recruited 240 participants from Mar. 31 to Apr. 19, 2021 (median age 46 years; 19.2% female, 25.8% Indigenous). Of
these, 178 (74.2%) were very willing to receive a SARS-CoV-2 vaccine. Participants who received the 2019—2020 influenza vaccine
(adjusted OR 5.20, 95% CI 2.43-12.00) had higher odds of vaccine willingness than those who did not; those who self-identified as
Indigenous (adjusted OR 0.27, 95% CI 0.11-0.60) and in medium- or maximum-security prisons (adjusted OR 0.36, 95% CI 0.12—
0.92) had lower odds of vaccine willingness than those who identified as white or those in minimum-security prisons, respectively.

Interpretation: Most participants were very willing to receive vaccination against SARS-CoV-2 before vaccine roll-out. Vaccine pro-
motion campaigns should target groups with low vaccine willingness (i.e., those who have declined influenza vaccine, identify as
Indigenous or reside in high-security prisons).

anadian correctional settings have witnessed several

large SARS-CoV-2 outbreaks since the start of the

COVID-19 pandemic.'”* Many of the risk factors that
predispose correctional settings to SARS-CoV-2 outbreaks —
close living conditions,* an aging and comorbid popula-
tion,> and limited autonomy that affects access to health
care’® — are nonmodifiable, underscoring the importance of
SARS-CoV-2 vaccination.” The Canadian National Advisory
Committee on Immunization prioritized residents and staff of
congregate settings, such as correctional settings, for early
SARS-CoV-2 vaccination in December 2020.'° However,
rates of vaccine uptake have remained historically low in
Canadian prisons despite the routine availability and promo-
tion of vaccination since the 1990s."" Given the dispropor-
tionate incarceration of people experiencing social and health
inequities,’*'® maximizing vaccine acceptance is essential in
preventing morbidity and death from vaccine-preventable
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diseases among the 30000 adults currently incarcerated in
Canadian federal and provincial or territorial prisons.
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Very few studies have sought to understand predictors of
SARS-CoV-2 vaccine acceptance among people incarcerated
in prison. The few existing studies have found that race and
ethnicity,!”!® age,'® correctional facility type and security
level,'”!® presence of chronic health conditions'” and a history
of COVID-19'7 were associated with vaccine willingness or
acceptance. In addition to these factors,!”! higher socio-
economic status and level of education,? previous influenza
vaccination?*** and acceptance of other routine vaccines®
were predictors of SARS-CoV-2 vaccine acceptance in the
general population. Understanding determinants of SARS-
CoV-2 vaccine acceptance is crucial in preventing severe
cases, hospital admissions and deaths, and in mitigating future
outbreaks and the consequent harms in correctional settings.
Additional studies are needed to understand who remains at
risk of SARS-CoV-2 vaccine hesitancy such that targeted
interventions can be designed to improve vaccination uptake.
Cognizant of the knowledge gaps that exist in correctional
settings, we sought to determine factors associated with
SARS-CoV-2 vaccine willingness in Canadian federal prisons.

Study design and setting
We conducted an observational cross-sectional study in
3 Canadian federal prisons. Correctional Service Canada
(CSC) oversees 43 federal corrections, where incarcerated
adults serve sentences of 2 years or more.” Three Canadian
federal correctional facilities with low uptake of the influenza
vaccine in 2019-2020 (and thus hypothesized to have lower
willingness toward SARS-CoV-2 vaccination), served as the
study sites, namely the Matsqui Institution in British Colum-
bia, the Grand Valley Institution for Women in Ontario and
the Federal Training Centre in Quebec. Matsqui Institution
is a minimum- and medium-security prison that houses
313 men. More than one-third (z = 112, 36%) of incarcerated
people in this facility are Indigenous and one-fifth (z = 65,
20%) are from other ethnic minority groups (Asian, Black,
Hispanic and other) (Correctional Service Canada: unpub-
lished data, 2022). Grand Valley Institution for Women is a
multisecurity-level prison (with minimum, medium and
maximum levels) that houses 169 incarcerated women.
About one-third (7 = 53, 31%) of incarcerated people in this
facility are Indigenous and one-quarter (n = 42, 25%) are
from other minority groups. Federal Training Centre is a
minimum- and medium-security prison that houses
420 incarcerated men; fewer than one-fifth of incarcerated
people in this facility are Indigenous (z = 70, 17%) or from
other minority groups (7 = 57, 14%). Both Grand Valley
Institution for Women and Federal Training Centre were
sites of previous COVID-19 outbreaks; 8 and 163 people
tested positive for SARS-CoV-2, respectively.?s

We included individuals aged 18 years or older who were
able and willing to consent to study participation in either
English or French. We excluded those who had been previ-
ously vaccinated with a SARS-CoV-2 vaccine (as older, med-
ically vulnerable federal inmates were offered SARS-CoV-2
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vaccination in January 2021),”” those whose sentences would
end within 14 days and those who posed a security risk to the
research team, as determined by facility staff. Participants did
not receive compensation for their participation as per CSC
regulations.

Data collection

We undertook systematic sampling of individuals meeting
the eligibility criteria. After consultation with CSC, site-level
CSC nurses sequentially approached potential participants in
every second cell.?® Given visitation restrictions during the
COVID-19 pandemic, we trained CSC nurses to describe
the study to prospective participants, review the information
and consent forms, and obtain verbal consent. We asked
nurses to recruit 1 in 5 individuals older than 60 years at each
study site. To reduce response bias, participants who agreed
to participate were given self-administered paper question-
naires focused on their knowledge, attitude and beliefs
toward vaccines in general and, more specifically, the SARS-
CoV-2 vaccine (Appendix 1, available at www.cmajopen.ca/
content/10/4/E922/suppl/DC1). We adapted the question-
naire from survey questions from the World Health Organi-
zation Strategic Advisory Group of Experts Working Group
on Vaccine Hesitancy,”” Leger’s North American Tracker —
Concerns about COVID-19,*° and Statistics Canada’s Cana-
dian Perspectives Survey Series 3.>! We pilot-tested the ques-
tionnaire among 15 people in prison to ensure clarity before
the study. Participants who required assistance with reading
and writing could request nursing support to complete their
questionnaires. We recruited people across the 3 sites
between Mar. 31 and Apr. 19, 2021, until 240 were con-
sented — a sample size chosen for an alternative primary end
point (change in willingness to receive a SARS-CoV-2 vac-
cine after an educational intervention). However, on Apr. 20,
2021, the Moderna SARS-CoV-2 vaccine was made available
across the 43 federal sites, precluding the evaluation of our
intended primary outcome. With 240 participants, the confi-
dence interval for estimating the proportion willing to be
vaccinated would be estimated at 6% .3

Outcome

The primary outcome measure was “willingness to receive a
COVID-19 vaccine.” We measured willingness by partici-
pants’ responses to the question “If a safe and effective
COVID-19 vaccine becomes available in prison, how likely
are you to get vaccinated?” Participants responded on a
5-point Likert scale (very willing, somewhat willing, uncer-
tain, somewhat unwilling, very unwilling). Self-reported
willingness to be vaccinated served as a proxy for vaccine
acceptance, as mass vaccination (i.e., of everyone who was
not an older, medically vulnerable federal inmate) across
CSC sites began after recruitment. For our primary out-
come, we dichotomized responses into “willing” (very will-
ing) and “not willing” (all other responses). We determined
independent variables a priori using published literature on
vaccine hesitancy among incarcerated people and the general
population. These included age,'®!” ethnicity,'”1822! chronic
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health conditions related to COVID-19 severity (asthma,
cancer, chronic blood disorder, congestive heart disease,
chronic kidney disease, chronic lung disease, chronic neuro-
logic disorders, diabetes, HIV, hypertension, other immuno-
compromised condition and liver disease),!” self-reported
receipt of the 2019-2020 seasonal influenza vaccine?* and
facility security level (minimum v. medium and maxi-
mum).'”!® Although factors related to socioeconomic status
(i.e., housing security, high gross yearly income and stable
income source) have been found to be associated with vac-
cine acceptance,” they were excluded from the analysis as
they do not apply to our study population given long incar-
ceration periods.

Statistical analysis

We calculated summary statistics, medians and interquartile
ranges (IQRs) for continuous variables, and counts and pro-
portions for categorical variables to describe the study sample.
We classified participants who reported multiple ethnicities,
including Indigenous ethnicity, as Indigenous. We classified
those who selected “visible minority other than Indigenous”
(e.g., Black, Asian, Arab) or “other ethnicity” as other. We
made conservative assumptions to address participants who
indicated “prefer not to answer” or “don’t know” such that
any misclassification would bias any effect to the null. We cat-
egorized participants who did not know or preferred not to
answer regarding receipt of the 2019-2020 influenza vaccine
as not having received it. Remaining participants who “pre-
ferred not to answer” on any other question were removed
from the regression analysis. We included independent vari-
ables identified a priori in the final logistic regression analysis,
and calculated crude and adjusted odds ratios (ORs) with 95%
confidence intervals (CIs) to determine factors associated with
willingness to receive SARS-CoV-2 vaccination. We per-
formed all analyses using R statistical software (version 4.0.3).

Ethics approval

This study was approved by the McGill University Health
Centre Research Ethics Board (REB #2021-7547). Conse-
quently, additional REB approval by CSC was not required.

Overall, 311 people across the 3 federal prisons were invited
to participate (z = 88 at Matsqui Institution, # = 74 at Grand
Valley Institution for Women and # = 149 at Federal Train-
ing Centre). Of these, 67 (21.5%) declined participation
(Figure 1). An additional 4 participants were excluded as
they either had missing outcome data (# = 1) or represented
possibly duplicate participants (z = 3), leaving a total of
240 participants in the analysis (z = 88 at Matsqui Institu-
tion, #» = 47 at Grand Valley Institution for Women and
n =105 at Federal Training Centre).

Opverall, the median age was 46 years (Table 1). Forty-six
(19.2%) participants self-identified as female, all of whom
were incarcerated at Grand Valley Institution for Women.
Indigenous people made up 25.8% (n = 62) of the study sample
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Approached for participation

n=2311
— Refused n =67
*» No interest in research n =23
» No reason given n =19
* Other n=25
Y
Consented for participation
n =244
— Excluded n=4
* Missing outcome data n =1
* Possible duplicate participants n =3
Y
Included in this study
n =240

Figure 1: Participant flow chart.

and more than one-third of participants at Matsqui Institution
and Grand Valley Institution for Women; less than one-fifth
of participants were from other visible minority groups.
Nearly half of participants reported no chronic health condi-
tions related to COVID-19 morbidity and mortality. About
half had received the influenza vaccine in 2019-2020. Overall,
181 (75.4%) participants were housed in a medium-security
facility. The median length of incarceration was 4.1 years.
Participant sociodemographic and clinical characteristics dif-
fered across correctional facilities (data not shown).

SARS-CoV-2 vaccine willingness

A total of 178 (74.2%) participants were willing to receive a
SARS-CoV-2 vaccine (n = 55 [62.5%] at Matsqui Institu-
tion, 7 = 30 [63.8%] at Grand Valley Institution for Women
and 7 = 93 [88.6%] at Federal Training Centre), and 62
(25.8%) participants were not willing to receive a SARS-
CoV-2 vaccine. This included 178 participants who were
very willing, 18 who were somewhat willing, 30 who were
uncertain, 4 who were somewhat unwilling and 10 who
were very unwilling.

In the multivariable analyses, we found no significant asso-
ciation between willingness to receive a SARS-CoV-2 vaccine
and age or number of chronic health conditions (Table 2).
Participants who received the influenza vaccine in 2019-2020
had higher odds of being willing to receive a SARS-CoV-2
vaccine than those who did not receive the influenza vaccine
(adjusted OR 5.20, 95% CI 2.43-12.00). Conversely, those
who self-identified as Indigenous (adjusted OR 0.27, 95% CI
0.11-0.60) and those in medium- or maximum-security facili-
ties (adjusted OR 0.36, 95% CI 0.12-0.92) had lower odds of
being willing to receive a SARS-CoV-2 vaccine than those
who identified as white or those in minimum-security facili-
ties, respectively.
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Table 1: Participant characteristics
No. (%) of participants*®
Not willing to receive vaccine Willing to receive vaccine Total
Characteristic n=62 n=178 n =240
Demographic characteristics
Age, yr, median (IQR) 39 (23-83) 50 (21-81) 46 (21-83)
Biological sex
Female 17 (37.0) 29 (63.0) 46 (19.2)
Male 44 (22.8) 149 (77.2) 193 (80.4)
Prefer not to answer 1 (100.0) 0 (0.0) 1(0.4)
Ethnicity
White 21 (15.9) 111 (84.1) 132 (55.0)
Indigenoust 27 (43.5) 35 (56.5) 62 (25.8)
Othert 11 (25.6) 32 (74.4) 43 (17.9)
Prefer not to answer 3(100.0) 0 (0.0) 3(1.2)
Education level
Secondary or less 43 (29.3) 104 (70.7) 147 (61.2)
Higher education 15 (18.5) 66 (81.5) 81 (33.8)
Prefer not to answer 4 (33.3) 8 (66.7) 12 (5.0)
Clinical characteristics
Chronic health conditions§
None 35 (33.3) 70 (66.7) 105 (43.8)
=1 22 (18.3) 98 (81.7) 120 (50.5)
Prefer not to answer 5(33.3) 10 (66.7) 15 (6.2)
Vaccine-related characteristics
Receipt of the influenza vaccination in 2019-2020
Nof| 48 (38.7) 76 (61.3) 124 (51.7)
Yes 13 (11.5) 100 (88.5) 113 (47.1)
Prefer not to answer 1(33.3) 2 (66.7) 3(1.2)
Carceral characteristics
Correctional facility
FTC 12 (11.4) 93 (88.6) 105 (43.8)
GVIW 17 (36.2) 30 (63.8) 47 (19.6)
Ml 33 (37.5) 55 (62.5) 88 (36.7)
Security level
Minimum 7 (12.3) 50 (87.7) 57 (23.8)
Medium 54 (29.8) 127 (70.2) 181 (75.4)
Maximum 1 (50.0) 1 (50.0) 2(0.8)
Note: FTC = Federal Training Centre, GVIW = Grand Valley Institution for Women, IQR = Interquartile range, MI = Matsqui Institution.
*Unless indicated otherwise. Row percentages are provided for vaccine willingness subgroups.
tIncludes 14 participants who selected multiple ethnicities including Indigenous ethnicity.
FIncludes 25 participants who selected “visible minority other than Indigenous” (e.g., Black, Asian, Arab) and 18 who selected “other ethnicity.”
§Chronic health conditions include asthma, cancer, chronic blood disorder, congestive heart disease, chronic kidney disease, chronic lung disease, chronic neurologic
disorders, diabetes, HIV, hypertension, other immunocompromised conditions and liver disease.
YOne person did not know whether or not they had received the influenza vaccine.

historically low influenza vaccine uptake and, as such,
expected to be less receptive toward SARS-CoV-2

In this cross-sectional study, we explored factors associated  vaccination. Our study found that incarcerated adults who had
with willingness to receive a SARS-CoV-2 vaccine among  previously received influenza vaccination had about 5 times
people incarcerated in 3 Canadian federal prisons with  higher odds of being willing to receive a SARS-CoV-2
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incarcerated in Canada (n = 222)

Table 2: Multivariable analysis of factors associated with willingness to receive SARS-CoV-2 vaccination among adults

Variable

Unadjusted OR (95% ClI) Adjusted OR (95% ClI)

Demographic characteristics
Age
Ethnicity

White

Indigenous

Other*
Clinical characteristics
Chronic health conditionst

None

=1
Vaccine-related characteristics
Receipt of the seasonal influenza vaccination in 2019-2020

No

Yes
Carceral characteristics
Security level

Minimum

Medium and maximumz

1.05 (1.03-1.08) 1.03 (1.00-1.06)
Reference
0.27 (0.11-0.60)
0.59 (0.24-1.51)

Reference
0.22 (0.11-0.46)
0.51 (0.22-1.20)

Reference
1.65 (0.80-3.47)

Reference
2.43 (1.30-4.61)

Reference
5.20 (2.43-12.00)

Reference
5.41 (2.69-11.70)

Reference
0.36 (0.12-0.92)

Reference
0.30 (0.11-0.71)

Note: Cl = confidence interval, OR = odds ratio.
*Other includes all other ethnicities (i.e., Black, Latin American, Arab, Asian).

tIncludes 2 participants in maximum-security facilities.

tFChronic health conditions include asthma, cancer, chronic blood disorder, congestive heart disease, chronic kidney disease, chronic lung disease, chronic neurologic
disorders, diabetes, HIV, hypertension, other immunocompromised conditions and liver disease.

vaccine. These findings may be explained by increased contact
with health care providers, targeted messaging and education
to those at higher risk of morbidity and mortality related to
SARS-CoV-2 or a higher perceived risk of COVID-19.17:33
Similar to previous studies,!”!® we also found that individuals
in higher-security settings (i.e., medium and maximum
security v. minimum security) and those who self-reported as
Indigenous had 64% and 73% lower odds of being willing
to receive a SARS-CoV-2 vaccine, respectively. Recent
qualitative studies by the research team showed that these
findings may be explained by feelings of distrust toward
correctional employees, limited access to information and a
lower perceived risk of SARS-CoV-2 owing to restricted visits
and interactions;**** however, additional research is needed to
better understand and address reasons why incarcerated
individuals are unwilling to receive SARS-CoV-2 vaccination.

Despite historically low uptake of the influenza vaccine at
the selected study sites, 74% of participants reported being
willing to receive a SARS-CoV-2 vaccine. This proportion is
comparable to the Canadian adult population; 74% of the
general population had received at least 1 dose of a SARS-
CoV-2 vaccine by Sept. 10, 20216 The relatively high pro-
portion of participants who reported being willing to receive a
SARS-CoV-2 vaccine may in part be explained by a study
population that is almost exclusively housed in minimum- and
medium-security prisons or owing to selection bias during
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recruitment. Among individuals approached by CSC nurses,
only 22% declined participation, a proportion that is
considerably lower than most Canadian prison-based studies.
This suggests the possibility of selection bias, resulting in a
recruited population that may have been more representative
of the Canadian general population rather than the general
prison population. We did not collect demographic informa-
tion among those who declined participation, which could
have informed how our sample deviated from the overall
prison populations, as well as possible selection bias. Cer-
tainly, although the proportion that reported willingness to
get vaccinated was higher than what has been found in other
prison-based studies,'*’ this may also highlight that prison-
based outreach efforts, as was done by CSC nurses at all sites,
can be effective in increasing uptake of the SARS-CoV-2 vac-
cine. Furthermore, people with greater contacts — namely
those in minimum-security facilities — were more willing to
receive the SARS-CoV-2 vaccine, underscoring that a step-
wise approach (from highest to lowest risk) to SARS-CoV-2
vaccination in correctional settings could be considered
where vaccine supply is limited. That said, given the non-
modifiable risk factors that predispose correctional settings to
COVID-19 outbreaks, all incarcerated people should be pri-
oritized for SARS-CoV-2 vaccination,”!? particularly in set-
tings where decarceration (i.e., the early release of incarcer-
ated individuals) is uncommon. "



Studies of the determinants of vaccination decision-making
have resulted in several proposed models of acceptance and
refusal 3% The various models illustrate the difficulty of cate-
gorizing attitudes about vaccination. That said, it is clear that
attitudes toward vaccination are the result of complex interac-
tions between different social, cultural, political and personal
factors in vaccine decision-making.’> Additional studies are
urgently needed to better understand the reasons that con-
tribute to vaccine hesitancy among incarcerated popula-
tions.**** Given the unique environment, these reasons (e.g.,
trust with correctional employees, risk perception in congre-
gate settings) are expected to differ substantially from those in
the general population, precluding the generalizability of
population-based studies to people in prison. Using the data
generated from prison-based studies, focused interventions
may seek to address modifiable individual-, interpersonal- and
system-level factors. In addition, vaccine-hesitant people may
refuse some vaccines, but agree to others. These future studies
may contribute to our understanding of vaccine hesitancy for
other vaccines routinely offered in prison as well, such as
hepatitis A and B or influenza vaccines, thereby potentially
affecting overall vaccine uptake. Finally, vaccine hesitancy is
not fixed and may change with shifting contexts or when a
vaccine and its related information are offered multiple times.
Therefore, consideration must be given to different multi-
modal approaches for offering SARS-CoV-2 vaccination, par-
ticularly among vaccine-hesitant populations.

Although we found that vaccine willingness among incar-
cerated people was relatively high, ongoing efforts are
needed to increase uptake and prevent outbreaks in these
congregate settings. Experts have argued that educational
interventions will be key to reinforce trust in science-based
interventions like vaccination,”* particularly as a result of
the medical mistrust that emerged from disruptions caused
by the COVID-19 pandemic. In fact, studies have confirmed
that prison-based vaccination programs have the potential to
increase vaccine uptake if partnered with education.*!
However, although education may be necessary, studies have
shown only modest improvements in vaccine uptake with
education,’’® underscoring that education will likely need to
be paired with other interventions to achieve increased
uptake. Although alternative strategies (e.g., peers, media or
content) could be developed simultaneously and tailored to
the needs of incarcerated people who express vaccine hesi-
tancy,’*** building trust with those incarcerated will be crit-
ical moving forward.’® Nurses, Indigenous Elders and peer
educators could also be considered valuable resources to
increasing rates of SARS-CoV-2 vaccination in Canadian
correctional settings.

Limitations

We restricted our study sample to people incarcerated in 3
of 43 Canadian correctional facilities. Our results may thus
not be generalizable to other CSC correctional facilities,
including maximum-security facilities, and where the demo-
graphic characteristics of those incarcerated differs from our
sample. The proportion of participants who were willing to
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receive a SARS-CoV-2 vaccine was higher than what has
been found in other prison-based studies,'”*” which may be
attributable to outreach efforts (information pamphlets,
individual and group educational sessions, etc.) made by
CSC and selection bias owing to the inclusion of 1 in 5
high-risk individuals older than 60 years. Thus, our findings
may not be generalizable to Canadian provincial prisons,
where the turnover of incarcerated people is much higher,
and ORs should be interpreted with caution. Study consent
and data collection were obtained by CSC nurses, which
may have introduced response biases such as acquiescence,
social desirability and dissent biases; however, the impact of
these biases was limited with the use of self-administered
questionnaires.”” The primary outcome, SARS-CoV-2 vac-
cine willingness, was used as a proxy for vaccine acceptance.
As individual-level data were not available, we could not per-
form a sensitivity analysis using SARS-CoV-2 vaccine uptake
as the dependent variable. Finally, our study was not initially
designed to study factors associated with vaccine willingness.
Thus, we may not be adequately powered to identify such
factors. Despite these limitations, our study adds to the
dearth of data regarding willingness to receive the SARS-
CoV-2 vaccine in an understudied population.

Conclusion

We identified possible factors associated with willingness to
receive the SARS-CoV-2 vaccine among people incarcerated
in 3 Canadian federal prisons. Vaccine promotion campaigns
should target groups with low vaccine willingness (i.e., those
who have declined influenza vaccine, identify as Indigenous,
or reside in high-security prisons).
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