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Abstract

Few studies have examined preventative behaviour practices with respect to COVID-19 among people living with HIV
(human immunodeficiency virus). Using a cross-sectional survey from a Canadian Institutes of Health Research
Canadian HIV Trials Network study (CTN 328) of people living with HIV on vaccine immunogenicity, we examined

the relationships between participant characteristics and behavioural practices intended to prevent COVID-19 infec-
tion. Participants living in four Canadian urban centers were enrolled between April 2021-January 2022, at which time
they responded to a questionnaire on preventative behaviour practices. Questionnaire and clinical data were com-
bined to explore relationships between preventive behaviours and (1) known COVID-19 infection pre-enrolment, (2)
multimorbidity, (3) developing symptomatic COVID-19 infection, and (4) developing symptomatic COVID-19 infection
during the Omicron wave. Among 375 participants, 49 had COVID-19 infection pre-enrolment and 88 post-enrol-
ment. The proportion of participants reporting always engaging in preventative behaviours included 87% masking,
79% physical distancing, 70% limiting social gatherings, 65% limiting contact with at-risk individuals, 33% self-isolating
due to symptoms, and 26% self-quarantining after possible exposure. Participants with known COVID-19 infection
pre-enrolment were more likely to self-quarantine after possible exposure although asymptomatic (65.0% vs 23.4%,

p <0.001; Chi-square test). Participants with multiple comorbidities more likely endorsed physical distancing (85.7%

vs 75.5%, p=0.044; Chi-square test), although this was not significant in logistic regression analysis adjusted for age,
sex, race, number of household members, number of bedrooms/bathrooms in the household per person, influenza
immunization, and working in close physical proximity to others. Overall, participants reported frequent practice

of preventative behaviours.
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Introduction

Globally, many people have faced challenges during
the COVID-19 pandemic including loss of income and
employment, worsened mental health, and decreased
access to medical care [1, 2]. The pandemic has also
amplified the intersectional vulnerabilities faced by
many people living with human immunodeficiency
virus (HIV). For example, among people living with
HIV in the United States, African—Americans and those
with low incomes were more likely to suffer complica-
tions following severe COVID-19 infection [3]. People
living with HIV may also have difficulty placing trust
in the health care system; in one cohort of African—
American people living with HIV in the United States,
97% of individuals endorsed at least one COVID-19
mistrust belief and half had COVID-19 vaccine-specific
mistrust [4]. By contrast, people living with HIV may
be more engaged in COVID-19 preventative behaviours
or vaccine uptake than the general population [5, 6].
People living with HIV have known history of activism
and high level of community involvement in research.
Considering this, more study of COVID-19 preven-
tative behaviours is needed within the population of
people living with HIV that can guide new policies and
enhance vaccination success.

Since the first global COVID-19 immunization
campaign was launched, attitudes and uptake of the
COVID-19 vaccine in people living with HIV have been
much more extensively researched than behavioural
practices (e.g. mask-wearing, avoiding large gatherings).
In this study, we sought to understand the relationships
between preventative behaviours and COVID-19 infec-
tion in a multi-centre, cross-sectional study of people
living with HIV in Canada. We addressed this topic
through four questions:

(1) Does previous known COVID-19 infection influ-
ence preventative behaviours among PLWH?

(2) Is participant multimorbidity (presence of multiple
comorbidities) associated with preventative behav-
iour practices among PLWH?

(3) Are preventative behaviour practices, living in a
crowded space, and working in close proximity to
others associated with COVID-19 transmission
among PLWH?

(4) Are preventative behaviour practices and/or uptake
of COVID-19 vaccination associated with develop-
ing symptomatic COVID-19 infection during the
highly contagious Omicron wave among PLWH?
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Methods

Our study population comprised people living with
HIV living in Montréal, Ottawa, Toronto and Vancou-
ver, Canada aged at least 16 years who had received no
more than two COVID-19 immunizations at the time
of enrolment. The immunization requirement was part
of the inclusion criteria for a separate study on COVID-
19 vaccine immunogenicity [7]. Participants were
engaged in HIV care and were recruited through par-
ticipating medical clinics. Participants were enrolled
between April 2021 and January 2022. At enrolment,
demographic data were collected, together with the
COVID-19 Immunity Task Force (CITF) Standardized
Core Survey Data Elements questionnaire [8] [Addi-
tional file 1]. This cross-sectional questionnaire cap-
tured self-reported preventative behaviours including
masking, physical distancing, avoiding crowds, limit-
ing physical greetings (hugs and handshakes), avoiding
visits with vulnerable individuals, self-isolating if sick,
and self-quarantining if suspected exposure. Frequency
of behaviours was ranked on a five-point scale from
‘never’ to ‘always, with only those reporting ‘always’
included as engaging in a specific behaviour. HIV viral
load, CD4 cell count was obtained from samples taken
within 12 months of enrolment. COVID-19-specific
antibody testing was performed from samples obtained
at enrolment and at subsequent visits within the study
period. Participant comorbidities including obesity,
cardiac disease, lung disease, dyslipidemia, diabetes,
and other significant comorbidities were also recorded
at the time of enrolment using the patient question-
naire and chart review.

From the total study population, responses from
appropriate subsets of participants were analyzed to
address each of the four aforementioned questions, as
described in Table 1. Statistical analysis was performed
to assess for significant differences between demo-
graphics and CITF questionnaire responses with t-test,
chi-square test, and Fisher exact test used as appropri-
ate. Multivariable logistic regression was performed to
assess for associations between outcomes and predic-
tors of interest while accounting for other factors that
might confound the association based on prior knowl-
edge. No imputation was performed to impute the
missing data as this is mainly a descriptive study. Con-
duct of this study was approved by the Canadian Insti-
tutes of Health Research Canadian HIV Trials Network
(CTN) Scientific Review Committee and Community
Advisory Committee, as well as by each site’s Research
Ethics Board as previously outlined [7].
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N =375
participants

|
[ | | |

(3) Are preventative behaviours, living
in a crowded space, and working in
close proximity to others associated

with COVID-19 infection?

(4) Are preventative behaviours
and/or uptake of vaccination
associated with symptomatic infection
during Omicron?

(1) Does previous known
COVID-19 infection influence
preventative behaviours?

(2) Is participant
multimorbidity associated
with preventative behaviours?|

n=351 included

n=24 excluded

(reported not having
COVID-19 infection
prior to study
enrolment but had
positive antibody
testing)

—— n=341 included

n=326 included

n=34 excluded

(25 had self-reported
COVID-19 infection
prior to enrolment.
We hypothesized
this would affect

— their decision-making

regarding preventitive

n=283 included

n=49 excluded
(participants had
either self-reported
COVID-19 infection
prior to enrolment or

positive antibody
testing at time of
enrolment)

COVID-19 during the

n=92 excluded

(57 had COVID-19
infection before
study enrolment or
before the Omicron
wave; 29 had
asymptomatic

behaviours; 9 were
excluded due to
missing data

on multimorbidity)

Omicron
wave--participants
had positive
antibody testing but
did not self-report
infection; 6 dropped
out of the study prior
to the

Omicron wave)

Fig. 1 Flowchart demonstrating subsets of the cohort used to answer four questions related to participant demographics and COVID-19

preventative behaviours

Results

Among the 375 participants enrolled in the study, the
mean age was 52.0 years (standard deviation 13.3 years)
with a range of 19.7-83.5 years. Detailed characteris-
tics of participants are presented in Table 1. The median
duration of HIV infection was 17.0 years with interquar-
tile range 7.0-24.0 years. The overall proportion of par-
ticipants with well-controlled HIV infection (defined
as CD4>350 cells/mm?, suppressed HIV viral load),
and low number of comorbidities (one or fewer) was
52%. One-third of participants (28.1%) had two or more
comorbidities. Most participants (69.1%) had achieved
more than a secondary school education (secondary
school education comprises schooling up to age 17-18
in Canada). A total of 49 participants had documented
COVID-19 infection before study enrolment based
on either self-report (n=25, 51%) or laboratory test-
ing (n=24, 49%). Eighty-eight participants contracted
COVID-19 infection during the study period, up until
April 2022, based on either of self-report (n=54, 61%)
and laboratory testing (n=34, 39%). Of note, the vaccine
immunogenicity study is still ongoing so the total num-
ber of COVID-19 infections during the total study period

is currently unknown. Overall, preventative behaviours
were frequently practiced in the cohort, with 87% mask-
ing in public, 79% distancing, 70% avoiding large gather-
ings, and 65% limiting contact with vulnerable persons.

Does previous known COVID-19 infection influence
preventative behaviours?

To address this question, we excluded individuals with pos-
itive serum COVID-19 antibody testing (presumed prior
infection) but no knowledge of prior infection (n=24).
A detailed explanation of the participant subsets used in
each of the four questions is found in Fig. 1. Participants
reporting prior known COVID-19 infection (based on
self-report) (n=25) were more likely to identify as non-
white (p<0.001), less likely to have stable HIV infection
(32.0% vs 53.5%, p=0.039), have more household mem-
bers (p <0.001), fewer household bedrooms and bathrooms
per person (p=0.021 and p=0.006, respectively), and
were more likely to be employed in health care (p<0.001)
than those not reporting prior infection. There were no
significant differences in the other demographic fac-
tors between the prior known infection and non-infected
groups. In response to the preventative behaviours survey,
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participants with prior known COVID-19 were more likely
to self-quarantine when thought to have been exposed to
COVID-19 but were not symptomatic (p<0.001) and self-
isolate when thought to been infected with COVID-19
(p=0.021). These differences remained statistically sig-
nificant after adjusting for age, sex and the aforementioned
patient characteristics that were different between groups
(aOR=6.72 [95% CI: 1.98, 22.84], p=0.002 and 3.50 [95%
CL: 1.09, 11.21], p=0.035 respectively). These were the only
significant differences in preventative behaviours between
groups.

Is participant multimorbidity associated with preventative

behaviour practices?

Participants in the multimorbidity group were more likely
to be older (mean age 59.2 years vs 49.0 years, p<0.001),
live in a household with fewer members (p=0.020), have
more bedrooms and bathrooms in the household per per-
son (p=0.019 and p=0.008, respectively), usually get an
influenza immunization (p=0.045), and less likely to be
performing paid or unpaid work in close physical proxim-
ity to others (p=0.035). They were more likely to be vac-
cinated with four doses against COVID-19 by September
2022 (33.7% vs 16.7%, p=0.001). In response to the preven-
tative behaviours survey, participants in the multimorbidity
group were more likely to be practicing physical distancing
(85.7% vs 75.5%, p=0.044). This difference, however, was
no longer statistically significant after adjusting for par-
ticipant characteristics (age, sex, race, number of house-
hold members, number of bedrooms and bathrooms in the
household per person, uptake of influenza immunization
and performing paid or unpaid work in close physical prox-
imity to others) (aOR=1.74[95% CI: 0.84, 3.58], p=0.140),
and no other significant differences in preventative behav-
iours between groups were noted.

Are preventative behaviour practices, living in a crowded
space, and working in close proximity to others associated
with COVID-19 infection?

The participants in the COVID-19 infection group were
more likely to have fewer bedrooms per person (mean 1.0
vs 1.3, p=0.006). There were no identified differences in
the proportion of participants performing paid or unpaid
work in close physical proximity to others between those
with and without COVID-19 infection (28.2% vs 32.9%,
p=0.429). There were no identified differences in preven-
tative behavior practices between those with and without
baseline COVID-19 infection.
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Are preventative behaviour practices and/or uptake

of COVID-19 vaccination associated with developing
symptomatic COVID-19 infection during the highly
contagious Omicron wave?

In Canada, the Omicron wave began in late November
2021 [9]. Participants in the Omicron infection group
were more likely to have been tested for COVID-19 at
some point before study enrolment (p=0.015). There
was no statistical difference in Omicron infection rate
by COVID-19 vaccination status at the start of the Omi-
cron wave (26.9% versus 16.0% for those who received
3 vaccine doses versus less than 3 doses, p=0.065). The
finding was the same after adjusting for age, sex, race,
multimorbidity, number of household members, num-
ber of bedrooms and bathrooms in the household per
person and performing paid/unpaid work in close physi-
cal proximity to others (aOR=1.84 [95% CI: 0.80, 4.22],
p=0.150). There were no significant differences in pre-
ventative behaviours between those sustaining COVID-
19 infection during the Omicron wave and those not
infected during this time period.

Discussion

Using data from our cohort of people living with HIV, we
examined four questions regarding COVID-19 preven-
tative behaviours. Another study done in the Canada in
general population assessed determinants of adherence
to major coronavirus preventive behaviours, including
demographics, attitudes and concerns and showed that
adherence to COVID-19 prevention behaviours was
worse among men, younger adults, and workers, and
deteriorated over time [10]. We did not observe these
differences. Among those having prior known infection
with COVID-19, the only difference noted in preventa-
tive behaviours was an increased likelihood of self-quar-
antining after a suspected exposure. Participants engaged
in work with close physical proximity to others did not
report different preventative behaviours or COVID-19
infection proportions. Multimorbidity was associated
with more physical distancing, although there were also
multiple demographic factors noted to be different in this
group (increased vaccine uptake and less crowding at
home and work). In the highly contagious Omicron wave,
we did not observe any differences in vaccine uptake or
preventative behaviours between those who did and did
not sustain infection. Overall, preventative behaviours
were practiced in a high proportion of the cohort, with
87% masking in public, 79% distancing, 70% avoiding
large gatherings, and 65% limiting contact with vulner-
able persons. In a 2020 Canadian survey cohort of the
general population, over 70% always reported masking
in public and staying home when sick while over 50%
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avoided large gatherings; only 40% engaged in physical
distancing [11].

Preventative behaviours including masking, physi-
cal distancing, and limiting gatherings have had high
uptake globally in people living with HIV. In a South
African cohort of people living with HIV, 80% changed
one or more activities based on public health recom-
mendations [12]. One United States cohort of 149 peo-
ple living with HIV reported engaging in an average of
2.8 (SD 1.4, range 0-5) physical distancing behaviours
[13]. In a cohort of 545 primarily male Indonesian peo-
ple living with HIV, 70% reported practicing preventa-
tive behaviours [2]. Among 376 Rwandan people living
with HIV, factors associated with the increased practice
of preventative behaviours included duration of antiret-
roviral therapy and female gender [14]. Increasing age
had a consistent association with preventative behav-
iours in one rapid review of the general population (not
specific to those living with HIV) in developed coun-
tries, while health status and education did not show
consistent effects [15].

Limited data exist on the effects of prior COVID-19
infection on preventative behaviours or on the influ-
ence of working in close physical proximity to others
on COVID-19 behaviours in people living with HIV.
Greater vaccine uptake among those with multimorbid-
ity and/or older age has been reported in a South Afri-
can cohort of people living with HIV [12]. In contrast, a
Chinese cohort of people living with HIV was less likely
to receive COVID-19 vaccination [16]. Fear of disclo-
sure of HIV status at vaccination appointments was
reported in this later assessment which may explain the
heterogeneity of findings across reports.

We observed no difference in vaccination status
between participants sustaining Omicron infection and
those not infected. We note that studies in the general
population have shown a less protective effect of origi-
nal vaccine formulations against the Omicron variants
although behavioural differences during the Omicron
wave may have also played a role in our cohort [17].

Our study has several limitations: the entire cohort
was participating in COVID-19 vaccination programs
to some degree and had easy access to provincial and
federal public health programs for testing and educa-
tion. This may limit the generalization of our results to
settings where public health infrastructure is not avail-
able to disseminate information and vaccines. It also
encapsulates behaviours for only a portion of people
living with HIV who consented to vaccination. Data
was collected only at the beginning of Omicron wave
resulting in small number of participants being infected
by COVID-19 Omicron variant and therefore may
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not be fully generalizable to Omicron and subsequent
waves.

In summary, our Canadian cohort of people living
with HIV reported high rates of preventative behav-
iour practices. We found differences in preventative
behaviours among those with prior COVID-19 infec-
tion and in those with multimorbidity suggesting these
are key motivating factors in facilitating preventative
behaviours.
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