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Abstract
Background: Persons living with HIV may be at risk of more severe forms of COVID-19 infection and
minimizing health risks largely depends on their acceptance of the COVID-19 vaccinations.

Objective: This study examined the correlates and predictors of COVID-19 vaccine hesitancy among persons
living with HIV in Trinidad and Tobago.

Methods: A cross-sectional survey using a structured interview was conducted. Data were compiled on
patient socio-demographics, diagnosed chronic diseases, psychological factors, and decisions to take the

COVID-19 vaccine. Pearson χ2 tests examined the associations between study variables and COVID-19
vaccine hesitancy, and multivariable logistic regression analyses examined its predictors.

Results: In this study, 84% were virally suppressed, i.e., HIV viral load <1000 copies/ml. COVID-19 vaccine
hesitancy was found to be 39%. Univariate analysis showed that higher vaccine hesitancy was significantly
associated with females (OR 2.02, 95% CI 1.23-3.33) and patients of mixed ethnicity (OR 1.84, 95% CI 1.07-
3.15). In our multivariable analysis, psychological factors namely, confidence in the COVID-19 vaccine (OR
0.16, 95% CI 0.05-0.47), the perceived benefits of the vaccine (OR 0.54, 95% CI 0.37-0.79), and cues to action
(OR 0.68, 95% CI 0.47-0.97) were observed as predictors of COVID-19 vaccine hesitancy.

Conclusion: Psychological factors such as confidence in the COVID-19 vaccine, perceived benefits of the
vaccine, and cues to action were possible predictors of COVID-19 vaccine hesitancy. This study underscored
the continued need for strategies to increase confidence and knowledge about the benefits of taking the
COVID-19 vaccine among persons living with HIV.
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Introduction
In the Caribbean, the twin island republic of Trinidad and Tobago has an estimated population of 1.39
million persons (2021 mid-year estimate) with the ethnic composition comprising 35.4% of East Indian
origin, 34.2% of African ancestry, 23% of mixed races, and 8.4% of other ethnic groups (including European,
Asian, Middle Eastern) [1]. The first confirmed case of the COVID-19 virus in Trinidad and Tobago was
reported on March 12, 2020, and by the end of May 2022, over 161,000 positive cases were reported. This
represented approximately 12% of the total population. The country began its COVID-19 vaccination
program in April 2021 with mass vaccination sites situated across the country and extensive education
campaigns to strengthen the public’s perception and confidence in the safety and efficacy of COVID-19
vaccinations [2]. In May 2022, the Ministry of Health of Trinidad and Tobago reported that 59.8% of the
population was fully vaccinated [2].

The World Health Organization (WHO) defined vaccine hesitancy as a behavior influenced by several factors
including issues of confidence, i.e., mistrust in the vaccine or healthcare provider; complacency, i.e., a low
perceived need and value attached to the vaccine; and convenience, i.e., access and availability of vaccines
[3]. Vaccine-hesitant individuals are a heterogeneous group who hold varying degrees of indecision about
specific vaccines or vaccination in general. Vaccine-hesitant individuals may accept all vaccines but remain
concerned about them; some may refuse or delay some vaccines but accept others, while some individuals
may refuse all vaccines [3]. Vaccine hesitancy may also be affected by factors that include cognitive,
psychological, socio-demographic, political, and cultural components, which may differ across populations
and subpopulations. In the context of the COVID-19 vaccine, the historic speed with which the vaccine was
developed facilitated a storm of misinformation from social and alternative media, thus eroding vaccine
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confidence and contributing to vaccine hesitancy [4].

Beginning in mid-2020, several cross-sectional studies were conducted examining COVID-19 vaccine
willingness and hesitancy in the general population in Trinidad and Tobago. In the last quarter of 2020, one
of the first studies which included Trinidad and Tobago was conducted by the Johns Hopkins Centre for
Communication Programs, which reported that 59% of persons were COVID-19 vaccine-hesitant [5]. At the
end of 2020, another survey examined willingness to receive the COVID-19 vaccine and found that 62.8%
indicated that they would take the COVID-19 vaccine. The study also observed that lower levels of health
literacy were significantly associated with higher levels of misinformation about the vaccine. However,
persons reported that the two most trusted sources of information about the COVID-19 vaccines were health
workers (32.5%) and the Ministry of Health (23.6%) [6]. Following the public availability of COVID-19
vaccines in April 2021, a survey was conducted by Market Facts and Opinions (MFO) which investigated the
public’s opinions about COVID-19 vaccines. It was observed that 65% of persons were unwilling to accept
the vaccine [7]. UNICEF later reported that of the persons surveyed in Trinidad and Tobago, 65% were
vaccinated against the COVID-19 virus. Vaccine safety and efficacy were among the main reasons for
persons’ decisions to not accept the COVID-19 vaccine [8].

While the generalizability of these cross-sectional studies was limited, the prevalence of vaccine hesitancy
on average was found to be approximately 60% among adults in the general population [4]. Vaccine
hesitancy has been recognized as an ongoing challenge to achieving national vaccination coverage,
controlling the spread of the COVID-19 virus, and reducing COVID-19 disease morbidity and mortality.

The WHO recommended that persons living with HIV (PLHIV) should be prioritized for early COVID-19
vaccinations as HIV infection was reported to be a significant independent risk factor for severe COVID-19
presentation on hospital admission, i.e., PLHIV were hospitalized at higher rates and presented a higher
mortality risk than non-PLHIV [3]. Findings from a large population-based cohort in South Africa showed
the COVID-19 mortality risk among people living with HIV was double the risk of those without HIV [9].
Furthermore, in China, HIV-infected patients with COVID-19 presented a higher prevalence of critical
illnesses compared to those without HIV [10]. In the United Kingdom (UK), HIV patients had a higher risk of
COVID-19 death than those without HIV [9,11]. Given their increased risk for health consequences, the main
objective of our study was to examine the correlates and predictors of COVID-19 vaccine hesitancy among
patients with HIV. This work has not been previously undertaken in Trinidad and Tobago and examining
factors associated with COVID-19 vaccine hesitancy among patients with HIV could be vital to inform the
implementation of strategies to reduce COVID-19 vaccine hesitancy and increase vaccine uptake among this
high-risk population.

Materials And Methods
Study design and participants
This cross-sectional survey was implemented in August 2021, targeting PLHIV in Trinidad and Tobago,
through structured face-to-face interviews. The Medical Research Foundation of Trinidad and Tobago
(MRFTT) facilitated the study. The MRFTT is recognized as the largest HIV Treatment and Care Centre in
Trinidad and Tobago. Adhering to the national COVID-19 guidelines, the MRFTT implemented procedures
to alleviate crowded waiting rooms. Therefore, patient appointments fell considerably each month such that
approximately 800 patients comprised the available target population for the duration of the study. Using a
margin of error of 5%, a confidence level of 95%, and a 60% vaccine hesitancy rate based on the average
reported in the general population, this gave a minimum sample size of n = 253 participants. The final
sample comprised n = 272 patients meeting the eligibility criteria and giving their consent to participate in
the study.

The eligibility criteria included PLHIV in Trinidad and Tobago, aged 18 years and older. These persons were
provided with details about the study and participated after their written consent was provided. Nurses at
the MRFTT were trained in data collection and given the inclusion criteria for the study. Participant
confidentiality was maintained throughout the survey. Physical copies of the completed questionnaires were
secured at the MRFTT, and the resulting database was stored on a password-protected computer, with only
members of the research team having access to this data.

Study questionnaire and data collection
A structured questionnaire was used during interviews and consisted of the following sections: (1)
sociodemographic characteristics; (2) presence of chronic diseases; (3) self-rated health status; (4) exposure
to COVID-19; (5) COVID-19 vaccination hesitancy; (6) psychological factors; (7) length of time since HIV
diagnosis; and (8) viral suppression. Each interview took approximately 15 minutes to complete. Table 1
provided further details of the study variables.
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Variable Measurement

Sociodemographic characteristics Age, gender, ethnicity, marital status, education level, employment status and sexual orientation

COVID-19 vaccine hesitancy If offered the COVID-19 vaccine, would you take it?

Psychological factors Measurement

Confidence in the COVID-19 vaccine I am confident about the COVID-19 vaccines

Perceived susceptibility of contracting COVID-
19

1. My chance of getting COVID-19 is great.

2. I am worried about the likelihood of getting COVID-19.

3. My present health condition makes it easier for me to contract COVID-19 infection.

4. The medications I am currently taking can protect me from contracting COVID-19 infections.

Perceived severity of COVID-19

1. Complications from COVID-19 vaccination are serious.

2. I will be very sick if I take the COVID-19 vaccine.

3. I am afraid of taking the COVID-19 vaccine.

Perceived benefits of the COVID-19 vaccine
1. Vaccination is a good idea because I feel less worried about catching COVID-19.

2. Vaccination decreases my chance of getting COVID-19 or its complications.

Perceived concerns about the COVID-19
vaccine

1. I am worried the possible side effects of COVID-19 vaccination would interfere with my usual
activities.

2. I am concerned about the effectiveness of the COVID-19 vaccination.

3. I am concerned about the safety of the COVID-19 vaccination.

4. I am concerned that the COVID-19 vaccine needs more testing before I feel safe to take it.

5. I am concerned of the faulty/fake COVID-19 vaccine.

Cues to action
1. I will only take the COVID-19 vaccine if I was given adequate information about it.

2. I will only take the COVID-19 vaccine if the vaccine is taken by many in the public.

TABLE 1: Variables and measurement

Psychological factors were scored on a 4-point Likert scale, with a score of one (1) indicating strong
disagreement and a score of four (4) indicating strong agreement. Item 4: “The medications I am currently
taking can protect me from contracting COVID-19 infections”, of the perceived susceptibility scale was
reverse coded to maintain internal consistency. An overall score was then created to measure each construct
using the sum of individual scores of the responses from the Likert scales. COVID-19 vaccine hesitancy was
a dichotomous variable such that “0 = not hesitant to take the COVID-19 vaccine" and “1 = hesitant to take
the COVID-19 vaccine”.

Reliability of psychological constructs
The questionnaire was pre-tested. Medical doctors and medical research experts at the MRFTT also reviewed
the questionnaire design, content, words, comprehension, and ease of completion.

The Cronbach α coefficients for the psychological components showed low to high internal consistency. The
reliability statistics were presented in Table 2. All psychological measurements were retained since medical
professionals and public health researchers at the MRFTT believed that understanding these perceptions
was vital and relevant in the context of the COVID-19 pandemic.
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Psychological measurements Cronbach α coefficient

Perceived susceptibility to COVID-19 0.55

Cues to action 0.58

Perceived severity of COVID-19 0.78

Perceived benefits of COVID-19 vaccination 0.86

Perceived barriers about COVID-19 vaccination 0.88

TABLE 2: Internal consistency of psychological measurements of the study questionnaire

Statistical analysis
All data were cleaned, coded, and analyzed using Statistical Product and Service Solutions (SPSS) (IBM SPSS
Statistics for Windows, Version 22.0, Armonk, NY) [12]. Descriptive statistics were presented as mean ±
standard deviation (SD) for continuous variables and frequencies with percentages for categorical variables.
These were used to characterize baseline distributions of study variables. Differences were compared using

independent samples t-tests for continuous variables and Pearson χ2 tests for categorical variables with
Bonferroni correction for multiple hypothesis testing. Logistic regression was used to examine unadjusted
and adjusted odds ratios (OR) with 95% confidence intervals (CI) for associations between COVID-19
vaccine hesitancy with psychological factors and sociodemographic characteristics. Psychological measures
were used as possible predictors of COVID-19 vaccine hesitancy while controlling for sociodemographic
confounders in the multivariable regression analysis. Analyses included only non-missing data. Statistical
significance was set at p < 0.05.

Ethical approval
The study protocol, data collection instruments, and informed consent form were approved by the Campus
Research Ethics Committee of the University of the West Indies, St. Augustine, Trinidad, approval number
CREC-SA.1063/06/2021.

Results
Characteristics of participants living with HIV
Table 3 summarized the sociodemographic characteristics of participants living with HIV in this study. A
total of 272 individuals at an HIV treatment clinic in Trinidad and Tobago completed the survey. Gender was
evenly distributed with 135 (49.6%) males and 137 (50.4%) females. Most participants were of African origin
(n = 161, 59.2%), single (n = 179, 65.8%), received up to secondary schooling (n = 172, 63.2%), employed (n =
132, 50.4%), and heterosexual (n = 192, 70.6%). The average age of participants in the study was reported to
be 41.7 ± 13.0 years.

Variables n %

Gender   

Male 135 49.6

Female 137 50.4

Total 272 100.0

Ethnicity   

African origin 161 59.2

East Indian origin 25 9.2

Mixed/Other 84 30.9

Non-responder 2 0.7

Total 272 100.0

Marital status   
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Married 28 10.3

Single 179 65.8

Common law/Other 65 23.9

Total 272 100.0

Education level   

Primary school or below 41 15.1

Secondary school 172 63.2

University or above 58 21.3

Non-responder 1 0.4

Total 272 100.0

Employment status   

Employed 137 50.4

Unemployed 107 39.3

Other 28 10.3

Total 272 100.0

Sexual orientation   

Heterosexual 192 70.6

Non-heterosexual 68 25.0

Non-responder 12 4.4

Total 272 100.0

Previous or current exposure to the COVID-19 virus   

No 249 91.5

Yes 19 7.0

No-response 4 1.5

Total 272 100.0

Family/friends contracting COVID-19   

No 202 74.3

Yes 70 25.7

Total 272 100.0

Existing chronic diseases   

No 195 71.7

Yes 73 26.8

Non-responder 4 1.5

Total 272 100.0

Self-rated health status   

Poor health 55 20.2

Good health 217 79.8

Total 272 100.0

Confidence in the COVID-19 vaccine   

Not confident 139 51.1
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Confident 129 47.4

Non-responder 4 1.5

Total 272 100.0

Viral suppression (VL<1000 copies/ml)   

Not suppressed 39 14.3

Suppressed 229 84.2

Total 272 100.0

COVID-19 vaccine hesitancy   

Not hesitant 163 59.9

Hesitant 106 39.0

Non-responder 3 1.1

Total 272 100.0

 Mean ± SD

Age (years) 41.7 ± 13.0

Length of time since HIV diagnosis and initiation on ART (years) 8.73 ± 6.02

TABLE 3: Sociodemographic characteristics of participants

Most of the participants (n = 249, 91.5%) reported not being previously exposed to COVID-19. More than
one-quarter of the patients (n = 73, 26.8%) reported having been diagnosed with chronic diseases, and
almost 80% rated themselves as being in good health.

Almost half of the participants (n = 129, 47.4%) indicated that they were confident in the COVID-19 vaccine.
Overall, 106 patients (39.0%) were hesitant to take the COVID-19 vaccine. Most PLHIV (n = 229, 84%) were
virally suppressed, with patients being initiated on antiretroviral therapy (ART) for an average of 8.73 ± 6.02
years since the time of initial diagnosis.

Differences in COVID-19 vaccine hesitancy and sociodemographic
characteristics
Table 4 presented the differences in COVID-19 vaccine hesitancy when considering sociodemographic
characteristics. Significant differences in COVID-19 vaccination hesitancy were observed for ethnicity (p =
0.001) and confidence in the COVID-19 vaccine (p < 0.001) based on Bonferroni-adjusted p-values for
significance (p < 0.004). Persons of East Indian descent (12%) had the lowest proportion for individuals who
were hesitant to get vaccinated, followed by persons of African origin (37.5%) and persons of mixed/other
ethnicities (52.4%). The proportion of persons who were hesitant to get vaccinated given that they were
confident in the COVID-19 vaccine (8.7%) was much lower than the proportion of persons who were hesitant
to get vaccinated but were not confident in it (68.3%).

Variable
COVID-19 vaccine hesitancy

Not hesitant Hesitant p-value

Gender   0.005

Male 93 (68.9%) 42 (31.1%)  

Female 70 (52.2%) 64 (47.8%)  

Ethnicity   0.001

Afro-Trinidadian 100 (62.5%) 60 (37.5%)  

Indo-Trinidadian 22 (88.0%) 3 (12.0%)  

Mixed 39 (47.6%) 43 (52.4%)  
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Marital status   0.523

Married 15(53.6%) 13 (46.4%)  

Single 112 (62.9%) 66 (37.1%)  

Common law/Other 36 (57.1%) 27 (42.9%)  

Education level   0.224

Primary school or below 28 (70.0%) 12 (30.0%)  

Secondary school 97 (56.7%) 74 (43.3%)  

University or above 37 (64.9%) 20 (35.1%)  

Employment status   0.164

Employed 90 (66.2%) 46 (33.8%)  

Unemployed 58 (55.2%) 47 (44.8%)  

Other 15 (53.6%) 13 (46.4%)  

Sexual orientation   0.047

Heterosexual 110 (57.9%) 80 (42.1%)  

Non-heterosexual 48 (71.6%) 19 (28.4%)  

Previous or current exposure to COVID-19 disease   0.824

No 149 (60.6%) 97 (39.4%)  

Yes 12 (63.2%) 7 (36.8%)  

Family/friends contracting COVID-19   0.138

No 116 (58.0%) 84 (42.0%)  

Yes 47 (68.1%) 22 (31.9%)  

Existing chronic diseases   0.560

No 118 (61.5%) 74 (38.5%)  

Yes 42 (57.5%) 31 (42.5%)  

Self-rated health status   0.919

Poor health 33 (60.0%) 22 (40.0%)  

Good health 130 (60.7%) 84 (39.3%)  

Confidence in the COVID-19 vaccine   < 0.001

Not confident 44 (31.7%) 95 (68.3%)  

Confident 116 (91.3%) 11 (8.7%)  

Viral suppression   0.955

Not suppressed 24 (61.5%) 15 (38.5%)  

Suppressed 138 (61.1%) 88 (38.9%)  

Age 42.3 ± 13.0 40.6 ± 13.2 0.304

Length of time since HIV diagnosis and initiation on ART 8.47 ± 6.04 8.99 ± 5.98 0.486

TABLE 4: Differences in COVID-19 vaccine hesitancy according to sociodemographic
characteristics, row %

No statistically significant differences in COVID-19 vaccination hesitancy were reported for gender (p =
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0.005), marital status (p = 0.523), education (p = 0.224), employment status (p = 0.164), sexual orientation (p
= 0.047), prior experience with COVID-19 (p = 0.824), whether family/friends contracted COVID-19 (p =
0.138), presence of chronic diseases (p = 0.560), self-rated health status (p = 0.919) and viral suppression (p =
0.955) based on Bonferroni-adjusted p-values for significance. There were also no significant differences
when age (p = 0.304) and length of time since HIV diagnosis and initiation on ART (p = 0.486) were used as
independent variables.

Associations between COVID-19 vaccine hesitancy and
sociodemographic characteristics
Table 5 presented univariate associations between COVID-19 vaccine hesitancy and sociodemographic
characteristics. Females had twice the odds (OR 2.02, 95% CI 1.23-3.33) of being hesitant to take the
COVID-19 vaccine relative to males, while East Indians had lower odds (OR 0.23, 95% CI 0.07-0.79) of being
hesitant to take the COVID-19 vaccine, but persons of mixed ethnicity had greater odds (OR 1.84, 95% CI
1.07-3.5) of being hesitant, relative to persons of African descent. Persons who were confident in the
COVID-19 vaccine had considerably lower odds (OR 0.04, 95% CI 0.02-0.09) of being hesitant to take the
COVID-19 vaccine relative to persons who were not confident.

Variable
COVID-19 vaccine hesitancy (Ref: Not hesitant)

Unadjusted OR 95% CI p-value

Gender    

Male Ref Ref  

Female 2.02 1.23-3.33 0.005

Ethnicity    

Afro-Trinidadian Ref Ref  

Indo-Trinidadian 0.23 0.07-0.79 0.020

Mixed 1.84 1.07-3.15 0.027

Marital status    

Married Ref Ref  

Single 0.68 0.31-1.52 0.346

Common law/Other 0.87 0.35-2.12 0.751

Education level    

Primary school or below Ref Ref  

Secondary school 1.78 0.85-3.73 0.127

University or above 1.26 0.53-3.00 0.600

Employment status    

Employed Ref Ref  

Unemployed 1.59 0.94-2.68 0.084

Other 1.70 0.74-3.86 0.209

Sexual orientation    

Heterosexual Ref Ref  

Non-heterosexual 0.54 0.30-1.00 0.048

Previous or current exposure to COVID-19 disease    

No Ref Ref  

Yes 0.90 0.34-2.36 0.824

Family/friends contracting COVID-19    

No Ref Ref  
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Yes 0.65 0.36-1.15 0.140

Existing chronic diseases    

No Ref Ref  

Yes 0.56 0.68-2.04 0.560

Self-rated health status    

Poor health Ref Ref  

Good health 0.97 0.53-1.78 0.919

Confidence in the COVID-19 vaccine    

Not confident Ref Ref  

Confident 0.04 0.02-0.09 < 0.001

Viral suppression    

Not suppressed Ref Ref  

Suppressed 1.02 0.51-2.05 0.955

Age 0.99 0.97-1.01 0.303

Length of time since HIV diagnosis and initiation on ART 1.02 0.97-1.06 0.484

TABLE 5: Unadjusted odds ratios (with 95% CI) for COVID-19 vaccine hesitancy and
sociodemographic characteristics
OR: odds ratio; CI: confidence interval

There were no significant associations between COVID-19 vaccine hesitancy with marital status, education
level, employment status, experience with COVID-19, family/friends contracting COVID-19, existing
chronic diseases, self-rated health status, viral suppression, age, or length of time since HIV diagnosis and
initiation on ART and COVID-19 vaccine hesitancy.

COVID-19 vaccine hesitancy and psychological factors
Table 6 presented COVID-19 vaccine hesitancy among PLHIV in Trinidad and Tobago based on the
psychological factors considered in this study. Three of the five psychological factors were found to be
significantly associated with COVID-19 vaccine hesitancy based on Bonferroni adjusted p-values needed for
significance (p < 0.01). Higher scores on the perceived severity of the COVID-19 scale were associated with
COVID-19 vaccine hesitancy (not hesitant: 6.82 ± 1.88, hesitant: 8.95 ± 2.00; p < 0.001). Lower scores on the
perceived benefits of the COVID-19 vaccine scale were associated with COVID-19 vaccine hesitancy (not
hesitant: 6.01 ± 1.22, hesitant: 4.24 ± 1.40; p < 0.001). Higher scores on the perceived concerns of the
COVID-19 vaccine scale were associated with COVID-19 vaccine hesitancy (not hesitant: 12.6 ± 3.37,
hesitant: 16.0 ± 3.03; p < 0.001).
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Psychological construct Mean score ± SD
COVID-19 vaccine hesitancy

Not hesitant Hesitant p-value

Perceived susceptibility of contracting COVID-19 10.2 ± 2.18 10.5 ± 2.09 9.74 ± 2.27 0.011

Perceived severity of COVID-19 7.65 ± 2.19 6.82 ± 1.88 8.95 ± 2.00 < 0.001

Perceived benefits of the COVID-19 vaccine 5.32 ± 1.56 6.01 ± 1.22 4.24 ± 1.40 < 0.001

Perceived barriers of the COVID-19 vaccine 13.9 ± 3.64 12.6 ± 3.37 16.0 ± 3.03 < 0.001

Cues to action 5.46 ± 1.37 5.63 ± 1.25 5.18 ± 1.52 0.014

TABLE 6: COVID-19 vaccine hesitancy and COVID-19 vaccine psychological measures

Predictors of COVID-19 vaccine hesitancy in persons living with HIV
Table 7 presented the results of our multivariable logistic regression analysis for COVID-19 vaccine
hesitancy. Patient’s confidence in the COVID-19 vaccine was observed as a significant predictor in this
study, with the odds of vaccine hesitancy being lower among persons who were confident in the COVID-19
vaccine (OR 0.16, 95% CI 0.05-0.47) relative to persons with persons who were not confident. The perceived
benefits of the COVID-19 vaccine (OR 0.54, 95% CI 0.37-0.79) and cues to action (OR 0.68, 95% CI 0.47-0.97)
measures were also observed to be potential predictors of COVID-19 vaccine hesitancy among PLHIV
attending the treatment clinic in Trinidad and Tobago.
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Variable
COVID-19 vaccine hesitancy (Ref: Not hesitant)

Adjusted OR 95% CI p-value

Gender    

Male Ref Ref  

Female 0.68 0.28-1.66 0.400

Ethnicity    

Afro-Trinidadian Ref Ref  

Indo-Trinidadian 0.40 0.09-1.81 0.234

Mixed 2.41 0.96-6.02 0.061

Sexual orientation    

Heterosexual Ref Ref  

Non-heterosexual 0.43 0.15-1.28 0.130

Confidence in the COVID-19 vaccine    

No Ref Ref  

Yes 0.16 0.05-0.47 0.001

Perceived susceptibility of contracting COVID-19 0.96 0.77-1.20 0.711

Perceived severity of COVID-19 1.34 0.96-1.87 0.090

Perceived benefits of the COVID-19 vaccine 0.54 0.37-0.79 0.001

Perceived concerns/ barriers of the COVID-19 vaccine 1.03 0.84-1.26 0.793

Cues to action 0.68 0.47-0.97 0.029

TABLE 7: Adjusted odds ratios (with 95% CI) for COVID-19 vaccine hesitancy with psychological
measures and sociodemographic characteristics
OR: odds ratio; CI: confidence interval

Gender, ethnicity, sexual orientation and the perceived susceptibility of contracting COVID-19, the
perceived severity of COVID-19, and perceived concerns/barriers of the COVID-19 vaccine constructs were
not found to be significant predictors of COVID-19 vaccine hesitancy in this study.

Discussion
The objective of our study was to examine the correlates and predictors of COVID-19 vaccine hesitancy
among patients with HIV in Trinidad and Tobago. The study included patients’ sociodemographic
characteristics, existing chronic diseases, self-rated health status, COVID-19 experience, and psychological
factors.

Our results showed that COVID-19 vaccine hesitancy was 39% among PLHIV in this sample, which was
lower than in studies conducted among persons in the general population (i.e., vaccine hesitancy was
estimated between 59% and 65% in the general population) [4,7]. These results were consistent with
previous research findings, reporting vaccine hesitancy rates between 27.5% and 38.4% among PLHIV across
various settings [10,13].

In this sample, 84% of the patients were virally suppressed (VL <100 copies/ml), demonstrating high levels of
treatment success. Over 75% of our sample reported having no experience with the COVID-19 virus, i.e.,
had not been clinically diagnosed with COVID-19. Over 75% also reported that they were in good health,
with no diagnosed chronic diseases.

Since the first confirmed case of the COVID-19 virus in Trinidad and Tobago in March 2020, the MRFTT
implemented several measures such as six-month ART dispensing, telehealth, and community ART pick-up,
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reducing barriers to care during the COVID-19 pandemic and ensuring patients maintained their medication
regimens and remained virally suppressed. These strategies may have contributed to the high levels of viral
suppression among patients in our sample. This study was also implemented six months after the COVID-19
vaccine was made available to the public (i.e., April 2021), during which time, information on the
consequences of the COVID-19 virus and on the vaccine’s safety and efficacy for use among PLHIV were still
evolving. This may have contributed to the patient’s hesitancy to take the vaccine. Therefore, it was
important for HIV treatment facilities like the MRFTT to continue to implement educational campaigns
tailored to the specific concerns of PLHIV and COVID-19 vaccination.

Based on our univariate analysis, among the sociodemographic characteristics in our study, females had
twice the odds of being vaccine-hesitant compared to males and patients of mixed ethnicity also had greater
odds of being hesitant compared to patients of African descent. Patients identifying as non-heterosexuals
(i.e., gay and lesbian) had lower odds of being hesitant when compared to heterosexuals. These study
findings were consistent with research on COVID-19 vaccine hesitancy and the associated demographic
factors [14,15]. However, few studies have examined COVID-19 vaccine hesitancy among non-heterosexuals.
A multinational systematic review demonstrated that females, membership in an ethnic minority group, and
other socio-demographic factors were consistently associated with higher COVID-19 vaccine hesitancy
[14,16] and indicated the need for targeted approaches to understand vaccine hesitancy among women and
some ethnic minorities to reduce barriers to the uptake of the COVID-19 vaccine. A study implemented in
France among MSM (men who have sex with men) found that HIV-positive MSM was less likely to report
vaccination uncertainty and unwillingness compared to HIV-negative MSM, and those who were
undiagnosed [17]. The results of our study were consistent with these findings of HIV-positive MSM in
France, suggesting lower vaccine hesitancy among HIV-positive MSM. Additional research was needed
among this subpopulation to better understand factors contributing to vaccine hesitancy among HIV-
positive MSM.

Psychological factors related to patients’ beliefs and perceptions about the COVID-19 vaccine were included
to investigate the associations with COVID-19 vaccine hesitancy. Our univariate analysis presented
significant associations among four of the psychological factors namely, confidence in the COVID-19
vaccines, perceived severity of COVID-19 disease, perceived benefits of the COVID-19 vaccine, and
perceived barriers to the COVID-19 vaccine. It was found that lower scores on perceived benefits were
associated with higher vaccine hesitancy among patients in our study. Emerging studies supported these
findings as persons with a higher level of perception of the benefits of the vaccine had greater odds of being
vaccinated [15,18]. Over two-thirds of patients in our sample reported that they were in good health, with no
diagnosed commodities, and high levels of viral suppression, and, therefore, might not see themselves at
risk for contracting the COVID-19 virus. It was found that higher scores on the perceived severity of the
COVID-19 virus were significantly associated with vaccine hesitancy. These findings were consistently
supported in previous studies of COVID-19 vaccine hesitancy in the general population, where vaccine-
specific concerns (side effects and efficacy) were cited as the most common factors associated with hesitancy
[19,20]. Less has been published about a person’s willingness to take the vaccines if given more information
about it, and/or knowing many persons who took the vaccine. A study in France showed that emphasizing
both the personal benefits such as patient safety concerns about the COVID-19 vaccine and collective
benefits such as the collective benefits of herd immunity were important contributors to minimizing vaccine
hesitancy among patients with HIV [21].

In this study, there were no significant associations between the presence of diagnosed chronic diseases and
COVID-19 vaccine hesitancy. This finding was not consistent with the previous studies which found that
patients with underlying comorbid disease conditions were more likely to take the COVID-19 vaccine than
those without underlying conditions [22,23]. The difference might be due to high levels of viral suppression
among patients in our study - many of whom indicated good health and, therefore, having an existing health
condition did not affect how they felt about receiving a vaccine at the time.

In the multivariable analysis, patients’ confidence in the COVID-19 vaccine, the perceived benefits of the
COVID-19 vaccine, and cues to action were observed as possible predictors of COVID-19 vaccine hesitancy.
Over the course of the pandemic, there was early evidence of the storm of misinformation that developed
around COVID-19, largely from social and alternative media sources, and coupled with mistrust of
government and other authority figures, eroded confidence in COVID-19 containment measures and
contributed to vaccine hesitancy [24].

COVID-19 vaccine hesitancy might have also resulted from skepticism about the reliability and competence
of the health service system, and mistrust of healthcare providers [25,26]. In a longitudinal study of HIIV-
positive African-American men, medical mistrust was found to be associated with lower medication
adherence and virology failure [27]. Studies of COVID-19-related mistrust, among HIV-positive African
Americans, found that mistrust of the COVID-19 vaccine was associated with higher COVID-19 vaccine
hesitancy [28]. While factors related to reliability and trust in the health system and its professionals were
not measured in this study, these might have contributed to patients’ confidence about the COVID-19
vaccine and hence their decision not to take the vaccine. In a single, blind randomized controlled trial of
adults in the UK, persons who were hesitant to take the COVID-19 vaccine were patients who had little
knowledge of the public health benefits of vaccinations or would have considerable doubts about the efficacy
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of the vaccine and were worried about potential side-effects and issues related to vaccine safety [29]. In a
survey of 19 countries to determine potential acceptance rates and factors influencing acceptance of the
COVID-19 vaccines, respondents who reported higher levels of trust in information from government
sources were more likely to accept a vaccine and take their employer’s advice to do so [30]. The relationship
between the perceived benefits of the COVID-19 vaccines and vaccine hesitancy was supported in previous
research. In a study using a nationally representative sample to investigate how persons decided to take a
COVID-19 vaccine, it was observed that the main difference between hesitant participants and those
accepting the vaccine was how they comprehended the benefits of the vaccine and the substantial gap in
knowledge among the hesitant, compared with accepting participants [31]. In another study to evaluate the
perceptions and hesitancy towards the COVID-19 vaccine, it was found that of the 1287 participants, just
over half (n = 665, 52%) reported not having adequate information on the benefits of COVID-19 vaccination
[32]. Less has been published about “cues to action” such as a person’s willingness to take the vaccines if
given more information about it, and/or knowing many persons who took the vaccine.

Overall, the results of this study highlighted the importance of boosting confidence in the COVID-19
vaccines' safety and effectiveness. In the context of PLHIV, it was critical to provide tailored messages and
implement strategies to reinforce both the personal and the social/collective benefits of getting vaccinated
against the COVID-19 virus. Strategies to build vaccine literacy and acceptance, addressing the specific
concerns of PLHIV and their knowledge of the vaccine’s benefits and the reliability of the healthcare system
were required. Strategies should also be implemented to build vaccine literacy and dispel misconceptions,
especially as they related to PLHIV.

With the announcement of the availability of COVID-19 vaccinations to the public, clinicians at the MRFTT
(including nurses, doctors, and social workers) began educating and counseling patients about COVID-19
vaccinations during their visits to the MRFTT. Information about the benefits of the vaccine was further
reinforced through the distribution of information brochures specifically addressing the patients' concerns
about the potential for drug interactions between the COVID-19 vaccine and their HIV treatment regimens,
and the overall safety of PLHIV. Information about the benefits of the COVID-19 vaccinations was also
shared via a dedicated social media page and on television displays at the clinic during the daytime and
evening clinic hours. Targeted messages to patients were further provided using peer-to-peer educators who
served as advocates to reduce COVID-19 vaccine hesitancy among patients. An important role for patient
peers was to provide personal testimonials about their experience with the COVID-19 virus and/or on their
receipt of the COVID-19 vaccination. Patients' peers also provided group counseling to further dispel the
myths and misconceptions around the COVID-19 vaccinations, side-effects, reduce stigma and alleviate
patients' fears about contracting the virus. In October 2021 (following the completion of the survey), the
MRFTT became a designated COVID-19 vaccination site approved by the Ministry of Health of Trinidad and
Tobago. The intention was to increase access and availability of COVID-19 vaccinations for patients enrolled
in care at the MRFTT. COVID-19 vaccinations have since been integrated with the overall vaccine prevention
program for patients enrolled in care, who also benefitted from the Flu, Pneumovax, Hepatitis B, and HPV
vaccines.

The results of the survey highlighted the need to upscale targeted strategies to increase the uptake of
COVID-19 vaccinations among HIV-positive women and among ethnic groups. These results additionally
highlighted the need to increase patients' knowledge of the personal and collective benefits of COVID-19
vaccinations such as not spreading the virus to others, and reducing the community spread of the COVID-19
virus.

Study limitations
The study was conducted during the period when COVID-19 vaccines were made available to the public. This
corresponded with public mistrust and concerns about the safety and efficacy of the vaccines. During the
period of COVID-19 restrictions, several measures were implemented to reduce the potential risk of the
spread of COVID-19 infections by patients and staff. Risk reduction interventions such as the use of
telehealth, community ART delivery, and six-month ART dispensing substantially reduced the number of in-
person visits. Therefore, the study sample may not be representative of the entire PLHIV population in
Trinidad and Tobago. Information regarding COVID-19 vaccinations and HIV were still in its early stages
during the time of the study, thus contributing to uncertainty over vaccine safety among this subpopulation
in Trinidad and Tobago. Unmeasured factors could have also influenced vaccine hesitancy. These included
sources of information and trust in the healthcare professionals and the health system. As it pertained to
psychological factors, the study did not suggest a strategy for changing health-related actions. Additionally,
the cross-sectional nature of the study could potentially leave it susceptible to reverse causality.

Conclusions
Our study underscored the ongoing need to further develop and continue existing strategies to increase
patients’ confidence and knowledge of the benefits of the COVID-19 vaccines since psychological factors
including confidence in the COVID-19 vaccine, perceived benefits of the vaccine, and cues to action were
observed to be possible predictors of COVID-9 vaccine hesitancy among PLHIV. It remains important for
persons to comprehend the psychological factors associated with COVID-19 vaccine hesitancy and facilitate
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the necessary avenues by which this at-risk subpopulation is provided with the opportunity to share their
personal and collective experiences with COVID-19 vaccination.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ethics Committee of The
University of the West Indies, St. Augustine, Trinidad issued approval CREC-SA.1063/06/2021. The study was
conducted in accordance with the Declaration of Helsinki and approved by the Ethics Committee of The
University of the West Indies, St. Augustine, Trinidad. With approval number CREC-SA.1063/06/2021 on 23
June 2021, for studies involving humans. The studies involving human participants were reviewed and
approved by the Campus Research Ethics Committee, The University of the West Indies, St. Augustine
Campus. Animal subjects: All authors have confirmed that this study did not involve animal subjects or
tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.
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