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Purpose: Pregnant women are at greater risk for severe COVID-19 disease and are a priority group for vaccination. Trinidad and
Tobago (TTO) introduced COVID-19 vaccination for pregnancy in August 2021, however uptake is presumed to be low. The objective
was to determine the COVID-19 vaccine acceptance and uptake rates among pregnant women in TTO and reasons for vaccine
hesitancy.

Patients and Methods: This was a cross-sectional study on 448 pregnant women conducted at specialized antenatal clinics within
the largest Regional Health Authority in TTO, and at one private institution from February 1 to May 6, 2022. Participants completed
an adapted WHO questionnaire on reasons for COVID-19 vaccine hesitancy. Logistic regression was used to assess factors affecting
vaccination decisions.

Results: The vaccine acceptance and uptake rates in pregnancy were 26.4% and 23.6%, respectively. The main reason for vaccine
hesitancy was lack of research on the COVID-19 vaccine in pregnancy (70.2%), where 75.5% of women believed the vaccine would
harm their babies and 71.2% believed there was not enough data. Women seeking care in the private sector (OR: 5.24, 95% CI: 1.41—
19.43) and who had comorbidities (OR: 3.72, 95% CI: 11.57-8.83) were more likely to take the vaccine, while Venezuelan non-
nationals (OR: 0.09, 95% CI: 0.01-0.71) were less likely to take the vaccine. Older women (OR: 1.80, 95% CI: 1.12-2.89), women
with tertiary education (OR: 1.99, 95% CI: 1.25-3.19), and women seeking care in the private sector (OR: 9.45, 95% CI: 4.36-20.48)
were more likely to accept the vaccine.

Conclusion: Lack of confidence in the vaccine was the main reason for hesitancy, which may reflect paucity of research, lack of
knowledge or misinformation of the vaccine in pregnancy. This highlights the need for more targeted public education campaigns and
promotion of the vaccine by health institutions. The knowledge, attitudes, and beliefs of pregnant women obtained from this study can
guide the development of vaccination programs in pregnancy.
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Introduction
On March 11, 2021, the World Health Organization (WHO) officially declared the SARS-CoV-2 (COVID-19) infection
a pandemic." Since then, there has been a fast-track to develop vaccines against COVID-19. As of September 2022, there are
47 approved vaccines rolled out in 201 countries, of which 11 have WHO Emergency Use Listing.”

WHO has designated pregnant women as a high priority-use group for vaccination because pregnant women with COVID-19
are at higher risk of developing severe disease,” with increased risk of ICU admission and invasive ventilation, compared to non-
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pregnant women of reproductive age.* Additionally, COVID-19 in pregnancy is also associated with an increased risk of preterm
birth and neonates requiring neonatal intensive care.”*

Trinidad and Tobago received its first doses of COVID-19 vaccines on March 30, 2021.° Since then, four vaccines —
BNT162b2 (Pfizer-BioNTech), ChAdOx1-S [recombinant] vaccine (Oxford/AstraZeneca), Janssen Ad26.COV2.S (Johnson and
Johnson) and BIBP (Sinopharm) — have been offered. The Ministry of Health, Trinidad and Tobago (MoH) approved the use of
the Pfizer vaccine in pregnant women during the second and third trimesters on 25th August 2021.

However, despite the global and national campaigns to promote vaccination, there has been a relatively low uptake rate among
the Trinidad and Tobago population, with only around half of the population of Trinidad and Tobago has been fully vaccinated.®’
Further, as there are no available data on vaccine coverage in pregnant women, it is presumed that the uptake rate is even lower in
this vulnerable group.

This study therefore seeks to determine the uptake and acceptance rates of COVID-19 vaccines among pregnant women in
Trinidad and Tobago as well as to identify reasons why pregnant women may be hesitant to take a COVID-19 vaccine. As far as
we are aware, this is the first study reporting on reasons for COVID-19 vaccine hesitancy in pregnancy in the Caribbean.

Materials and Methods

Ethics Approval and Informed Consent
Ethical approval was obtained from both the University of the West Indies (UWI), St Augustine and the South-West Regional
Health Authority (SWRHA) prior to commencement of the study.

Participants were informed about the purpose of the study in accordance with the Declaration of Helsinki. Written informed
consent was then obtained from all participants, after which they were given a questionnaire to complete. The survey did not
capture any patient identifiers and participants were free to omit any questions they were not comfortable answering. The data was
stored on a password protected computer which was only accessible to the Principal Investigator.

Study Design and Sample Size

This cross-sectional study was conducted at the main secondary care antenatal clinic at the San Fernando General Hospital
(SFGH) and four specialist-led antenatal clinics in the community under the purview of the SWRHA from February 1, 2022 to
May 6, 2022. As a comparison, a second dataset was collected from a single private antenatal clinic in central Trinidad. A public
participant is one who seeks care in the public health sector where health care is free at the point of service, while a private
participant is one who self-funds their care. In Trinidad and Tobago, approximately 90% of deliveries occur in the public health
sector and 10% occur in the private health sector.®

Convenience sampling was employed, where all patients attending these clinics for their regular antenatal appointments
during the study period were offered the questionnaire and they chose whether to opt-in or opt-out. The questionnaire was
administered by the nurse-in-charge of the clinics who had been briefed by the Principal Investigator.

As accurate figures of the number of pregnant women in the catchment area of the SWRHA were unavailable, the CDC
estimate that pregnant women represent approximately 1% of the total population at a point in time” was used to determine that
there would be approximately 6000 pregnant women at the time of the study, given that the catchment population of the SWRHA
is approximately 600 000. Therefore, assuming a population size of 6000, a margin of error of 5%, a sample proportion of 50% and
a confidence level of 95%, the calculated sample size was 362 using the population proportion sample size calculation. The actual
number of pregnant women who participated in the study was 448.

Survey Design and Outcome Ascertainment

The questionnaire that was used for this study was based on the survey tool developed by the WHO SAGE Working Group on
Vaccine Hesitancy in 2015 to assess the nature and scale of vaccine hesitancy issues. The WHO tool was adapted to the local
setting and for COVID-19*'° informed by a similar study undertaken by Goncu Ayhan et al.'' The adapted questionnaire was
offered in the primary language of Trinidad and Tobago, Standard English, and a translated version in Spanish for the refugee
population from nearby Venezuela.
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Survey questions focused on demographics, medical comorbidities, perception of COVID-19 infection and risk of infection,
barriers to vaccination, preferred source of medical information, vaccine acceptance, vaccine uptake, and reasons for unwilling-
ness to receive the COVID-19 vaccine decision. Participants responded to a series of yes or no and Likert scale questions and
multiple-choice to collect quantitative and qualitative data on vaccine perceptions. A copy of the study questionnaire is provided in
the Supplementary Data section.

The outcome variables were COVID-19 vaccine uptake and acceptance during pregnancy. To assess vaccine uptake,
respondents were asked whether they had received any doses of COVID19 vaccine while pregnant. Respondents who indicated
that they received at least two doses prior to pregnancy, ie, were fully vaccinated before pregnancy, were not considered when
determining vaccine uptake in pregnancy. To assess vaccine acceptance, respondents were asked whether they would be willing to
take the COVID-19 vaccine in pregnancy. Respondents who indicated that they received three doses of a COVID-19 vaccine prior
to pregnancy were not considered when determining vaccine acceptance.

Statistical Analysis

Baseline characteristics of participants and survey responses were presented as counts and percentages for categorical variables,
while continuous variables were presented as mean and standard deviation. Categorical and continuous data were compared by
Pearson’s chi-squared and ANOVA, respectively. As a sub-group analysis, responses of pregnant women who sought care in the
public health system were compared to those who sought care in the private health system. Univariate logistic regression was used
to assess potential factors associated with vaccine acceptance and uptake. Odds ratios (OR) and 95% confidence intervals (CI)
were calculated, with statistical significance set at p <0.05, and were used to describe the odds of COVID-19 vaccine acceptance
and uptake for all variables. Statistical analyses were completed using Stata 13 (College Station, TX).

Results

In total, 448 pregnant women participated in the study. As participants were not required to answer every question, there was
missing data. Generally missing data for the demographic variables was around 5%, except for occupation (10.3%), gestational
age (39.7%), trimester (39.7%), children in the household (24.3%), and elderly in the household (31.7%). There were also high
proportions of missing data for questions on the perception of vaccine safety (10.9—-12.7%), sources of information (17.0%), wait
times (33.9%), trimester for taking the vaccine (36.8%), and vaccination during breastfeeding (19.4%). Missing data for the
questions used to determine vaccine uptake and vaccine acceptance ranged from 9 0.2—14.5%.

The baseline characteristics of the participants are shown in Table 1. Generally, the majority of participants were nationals
accessing care in the public health-care system, had completed secondary or tertiary education, were in their 3rd trimester of
pregnancy, and almost one quarter of women surveyed had a comorbidity, the most common being diabetes. Additionally, almost
one quarter of pregnant women surveyed reported that they were previously infected or diagnosed with COVID-19.

Table 2 shows participants’ response to receiving the COVID-19 vaccine and willingness to receive the vaccine. Of the 448
participants, 404 responded to the question on receiving the COVID-19 vaccine prior to pregnancy. Of those, 115 were considered

Table | Baseline Characteristics of the Study Population

Variable Level Value
N 448
National National 425 (94.9%)

Non-National: Venezuelan 23 (5.1%)
Public or Private Health System Public health care 409 (91.3%)

Private health care 39 (8.7%)
Age (years), mean (SD) 30.8 (6.6)
No. of children, mean (SD) 1.3 (1.4)

(Continued)
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Table | (Continued).

Variable Level Value
N 448
Highest schooling level None 1 (0.2%)
Primary Il (2.6%)
Secondary 221 (51.4%)
Tertiary 197 (45.8%)
Gestational Age (weeks), mean (SD) 26.3 (9.0)
Trimester Ist 29 (10.7%)
2nd 100 (37.0%)
3rd 141 (52.2%)
Do you have any Comorbidities? No 325 (75.2%)
Yes 107 (24.8%)
Diabetes No 391 (88.1%)
Yes 53 (11.9%)
Hypertension No 425 (95.7%)
Yes 19 (4.3%)
Cardiac No 440 (99.1%)
Yes 4 (0.9%)
Autoimmune No 442 (99.3%)
Yes 3 (0.7%)
Neurological No 441 (99.3%)
Yes 3 (0.7%)
Hematological No 440 (99.1%)
Yes 4 (0.9%)
Other Comorbidities No 416 (93.7%)
Yes 28 (6.3%)
Children (<18yrs) in household No 142 (41.9%)
Yes 197 (58.1%)
Elderly (>65yrs) in household No 218 (71.2%)
Yes 88 (28.8%)
Previous COVID-19 infection or diagnosis | No 318 (77.6%)
Yes 92 (22.4%)

fully vaccinated, giving a pre-pregnancy COVID-19 fully vaccinated uptake rate of 28.5%. Having removed the women who
were fully vaccinated prior to pregnancy, the remaining 296 participants who responded to the question of how many COVID-19
vaccine doses they received in pregnancy, 70 reported receiving at least one dose of a COVID-19 vaccine in pregnancy, resulting
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Table 2 Vaccine Uptake Prior to and in Pregnancy and Vaccine Acceptance in Pregnancy

Factor Level Value
How many COVID-19 vaccine doses did you receive in pregnancy? (n = 296) 0 226 (76.4%)
| 23 (7.8%)
2 45 (15.2%)
3 2 (0.7%)
How many COVID-19 vaccine doses did you receive prior to pregnancy? (n= 404) 0 259 (64.1%)
| 30 (7.4%)
2 110 (27.2%)
3 5 (1.2%)
Are you willing to take the COVID-19 vaccine (Ist, 2nd, 3rd dose) now in pregnancy? (n= 380) No 281 (73.6%)
Yes 100 (26.4%)

in a 23.6% vaccine uptake in pregnancy. Of the 379 participants who responded to the survey question on willingness to take the

COVID-19 vaccine in pregnancy and had not received three doses of the vaccine, 100 reported they were willing to take the

vaccine in pregnancy, resulting in a 26.4% vaccine acceptance in pregnancy.

Table 3 shows the reasons for unwillingness to accept the vaccine, amongst women who indicated that they were not willing to

accept the vaccine in pregnancy. The most common reason given for not being willing to take the vaccine was that there was not

enough research on the COVID-19 vaccine in pregnancy (70.2%), followed by having received the vaccine prior to pregnancy
(24.5%). Only a few women indicated that they believed they were unlikely to be affected by COVID-19 (4.2%) and that it was
difficult to access the vaccine (1.1%). When looking at reasons for vaccine hesitancy, the three most common reasons given were

Table 3 Reasons for COVID-19 Vaccine Hesitancy in Pregnancy Amongst Women Who Indicated That They Were Not Willing to

Take the Vaccine in Pregnancy

Factor

Level

Value

If you are not willing to take the COVID-19 vaccine in pregnancy, which

ONE of the following best describes your reason?

| received the vaccine before pregnancy

65 (24.5%)

There is not enough research on the COVID-19

186 (70.2%)

n =265
vaccine in pregnancy (Confidence)
I am unlikely to be affected (Complacency) Il (4.2%)
It is difficult for me to gain access to the COVID-19 3 (1.1%)
(Convenience)
| believe the vaccine will harm my body No 74 (38.1%)
n =194
Yes 120 (61.7%)
| am not taking the vaccine because of my religious beliefs No 145 (80.6%)
n =180
Yes 35 (19.4%)
| believe the vaccine would cause me to contract the COVID-19 No 125 (69.1%)
n =18l
Yes 56 (30.9%)
| believe the vaccine will harm my baby No 51 (24.5%)
n =208
Yes 157 (75.5%)
(Continued)
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Table 3 (Continued).

Factor Level Value
| do not believe COVID-19 is a serious disease No 108 (64.7%)
n=167

Yes 59 (35.3%)
| believe | am low risk for contracting COVID-19 No 132 (77.2%)
n=17l

Yes 39 (22.8%)
I do not think the vaccine will work No 90 (52.0%)
n=173

Yes 83 (48.0%)
| have family members who have hesitancy towards the COVID-19 vaccine | No 81 (47.6%)
n=170

Yes 89 (52.4%)
There is not enough data about COVID-19 in pregnancy No 64 (28.8%)
n =222

Yes 158 (71.2%)

that the women believed that the vaccine would harm their babies (75.5%), there was not enough data on the COVID-19 vaccine in
pregnancy (71.2%), and the vaccine would harm their bodies (61.9%).

Though 1.1% of women who were unwilling to accept the vaccine indicated that the vaccine was difficult to access, Table 4
shows that amongst all participants, the general opinion was that the vaccine was in fact easy or very easy to access (85.4%) and
that the process of being immunized was generally a positive experience (64.9%).

Participants’ knowledge and awareness of the COVID-19 vaccine in pregnancy were also examined as shown in Table 5.
While the majority of pregnant women (78.3%) were aware that the COVID-19 vaccines are recommended in pregnancy by
both national and international authorities, most women (64.9%) were unaware that pregnancy increased their risk of more
severe outcomes if infected with COVID-19 and that most adverse outcomes in pregnancy were in unvaccinated women
(62.7%). Most women (46.9%) indicated that they felt comfortable receiving the vaccine in the 3rd trimester.

Table 6 shows participants’ responses to questions related to their trust of the health system and newer vaccine technology.
Generally, participants trusted the information emanating from health systems — health care professionals (61.6%) and health
organizations (41.7%) — more than information from social media (3.0%) and pharmaceutical companies (1.6%) were the most
trusted sources for information on the COVID-19 vaccine in pregnancy. As it pertains to newer vaccine technologies, the majority

Table 4 Responses to Access and Process of the COVID-19 Vaccine

Factor Level Value

How easy is it to access the COVID-19 vaccine? | Extremely difficult 7 (1.6%)

n = 437
Difficult 7 (1.6%)
Fairly 50 (11.4%)
Easy 172 (39.4%)
Very Easy 201 (46%)

Is the process of being immunized welcoming? Definitely not 16 (3.7%)

n =430
Not really 42 (9.8%)
Fairly 93 (21.6%)
Moderate 146 (34.0%)
Very 133 (30.9%)
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Table 5 Participants’ Knowledge and Awareness on the COVID-19 Vaccine

Factor Level Value
N 448
Are you aware that the COVID-19 vaccines are recommended in pregnancy by the major health authorities No 95 (21.7%)
worldwide, including our Ministry of Health?

Yes 342 (78.3%)
n = 437
Are you aware that current evidence shows that the COVID-19 vaccines does not affect the fetus? No 217 (49.9%)
n =435

Yes 218 (50.1%)
Are you aware that if pregnant women contract COVID-19, they are more susceptible to severe adverse No 152 (35.1%)
outcomes when compared to the general population?

Yes 281 (64.9%)
n =433
Are you aware that most of the adverse outcomes in pregnancy are in women who were not vaccinated? No 262 (62.7%)
n=4I8

Yes 156 (37.3%)
Do you think it is important for everyone to get the COVID-19 vaccine, including pregnant women? No 190 (48.1%)
n =395

Yes 205 (51.9%)
Do you think there is adequate safety information on the COVID-19 vaccines in pregnancy? No 279 (68.0%)

Yes 131 (32.0%)
If you were to take the COVID-19 vaccine in pregnancy, in which trimester would you feel most comfortable | st frimester 90 (28.9%)

taking it?
n=3ll

2nd trimester

75 (24.1%)

3rd trimester

146 (46.9%)

Table 6 Trust of the Participants in the Health Care System and the New COVID-19 Vaccine

Factor Level

Value

Who do you trust the most for information on COVID-19 vaccines in pregnancy? Drug Companies

6 (1.6%)

(Multiple responses allowed)

Health Care Professionals

229 (61.6%)

n =372

Health Organizations 155 (41.7%)

Social Media Il (3.0%)
Do you think that these newer vaccines are as safe as older vaccines? No 265 (67.8%)
n =39l

Yes 126 (32.2%)

The influenza and tetanus vaccines are currently recommended for everyone including pregnant No

153 (38.3%)

women. Would you take the influenza or tetanus vaccine in pregnancy?

n = 399 Yes 246 (61.7%)
Did a healthcare professional recommend that you receive the COVID-19 vaccine? No 214 (52.7%)
n = 406

Yes 192 (47.3%)
Would you be willing to take the COVID-19 vaccine after delivery while breastfeeding? No 189 (52.4%)
n =36l

Yes 172 (47.6%)
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of participants (61.7%) trusted the older tetanus and influenza vaccines more than newer vaccines, with 67.8% of participants
indicating that they did not believe the new COVID-19 vaccines were as safe as older vaccines. When asked if they would be
willing to take the vaccine after delivery, less than half of participants (47.6%) were willing to take the vaccine while
breastfeeding.

Table 7 shows the results of univariate logistic regression analysis to determine predictors of vaccine uptake and vaccine
acceptance. When looking at uptake, persons seeking care in the private health sector had 5.24 (95% CI: 1.41-19.43) times the
odds of receiving the COVID-19 vaccine in pregnancy, compared to women seeking care in the public sector and women who had
a comorbidity had 3.72 (95% CI: 1.57-8.83) times the odds of receiving the vaccine in pregnancy compared to women who did
not have a comorbidity. Conversely, the Venezuelan non-nationals had 0.09 times the odds of taking the vaccine, compared to non-
nationals. When looking at vaccine acceptance, older women were more likely to accept the vaccine, with women with advanced
maternal age pregnancies (=35 years) having 1.80 (95% CI: 1.12-2.89) times the odds of accepting the vaccine compared to

Table 7 Univariate Logistic Regression Analysis of Baseline Demographics as Predictors of COVID-19 Vaccine Uptake and
Acceptance in Pregnancy

Factor Level Vaccine Uptake Vaccine Acceptance
Crude OR 95% CI Crude OR 95% ClI
Age 2 35 years No | I
Yes 0.85 0.43-1.67 1.80 1.12-2.89
Age group < 20 years NV2 0.94 0.25-3.51
20-29 years | |
30-39 years 1.83 0.91-3.68 25 1.44-4.36
4049 years 1.62 0.42-6.27 2.08 0.874.99
No. of children, mean (SD) 0.77 0.58-1.03 091 0.76-1.09
Education level Secondary or less | |
Tertiary Nv? 1.99 1.25-3.19
National National | |
Non-National: Venezuelan 0.09 0.01-0.71 1.02 0.32-3.26
Public or private healthcare Public | |
Private 5.24 1.41-19.43 9.45 4.36-20.48
Trimester Ist | |
2nd 0.73 0.14-3.59 1.12 0.43-2.91
3rd 1.10 0.25-4.76 0.87 0.34-2.21
Do you have any Comorbidities? No | |
Yes 3.72 1.57-8.83 1.19 0.70-2.03
Diabetes No | |
Yes 2.19 0.70-6.88 0.85 0.40-1.80
Hypertension No | |
Yes 1.73 0.28-10.65 1.70 0.60—4.82
(Continued)
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Table 7 (Continued).

Factor Level Vaccine Uptake Vaccine Acceptance
Crude OR 95% CI Crude OR 95% CI
Other Comorbidities No | |
Yes 1.35 0.43-4.24 1.61 0.69-3.78
Any Children (<18yrs) in household? No | |
Yes 0.90 0.43-1.88 I.10 0.65-1.86
Any Elderly (>65yrs) in household? No | |
Yes 2.11 0.93-4.77 0.83 0.45-1.54

Note: *No value due to collinearity of variables.

women less than 35 years, and women ages 30-39 years having 2.5 (95% CI: 1.44-4.36) times the odds of accepting the
pregnancy compared to women 2029 years old. Women with tertiary education had 1.99 (95% CI: 1.25-3.19) times the odds of
accepting the vaccine compared to women with secondary level education or lower, and women who sought care in the private
health sector had 9.45 (95% CI: 4.36-20.48) times the odds of accepting the vaccine compared to women who sought care in the
public health sector.

As a subgroup analysis, responses of women seeking care in the public health sector and women seeking care in the private
health sector were compared, as shown in Table 8. In terms of demographics, the public and private health sector participants only
differed significantly by age (p = 0.009), number of children (p = 0.001), and education level (p < 0.001), where private health
sector participants were older, had less children, and were more likely to have tertiary education as compared to the public health

Table 8 Comparison of Demographics and Vaccine Uptake and Acceptance in Pregnancy in Women Seeking Care in the Public and
Private Health Sectors

Factor Level Public Health | Private Health p-value
Care Care
N 409 39
National National 386 (94.4%) 39 (100.0%) 0.13
Non-National: 23 (5.6%) 0 (0.0%)
Venezuelan
Age, mean (SD) 30.5 (6.7) 334 (43) 0.009
No. of children, mean (SD) 1.4 (1.4) 0.6 (0.5) 0.001
Highest schooling level None 1 (0.3%) 0 (0.0%) <0.001
Primary Il (2.8%) 0 (0.0%)
Secondary 214 (54.6%) 7 (18.4%)
Tertiary 166 (42.3%) 31 (81.6%)
Gestational Age, mean (SD) 26.7 (8.9) 23.7 (9.5) 0.075
Do you have any Comorbidities? No 297 (75.4%) 33 (86.8%) 0.11
Yes 97 (24.6%) 5 (13.2%)
Any Children (<18yrs) in household? No 128 (42.0%) 14 (41.2%) 0.93
Yes 177 (58.0%) 20 (58.8%)
(Continued)
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Table 8 (Continued).

Factor Level Public Health | Private Health p-value
Care Care
N 409 39
Any Elderly (>65yrs) in household? No 193 (70.4%) 25 (78.1%) 0.36
Yes 81 (29.6%) 7 (21.9%)
How many COVID-19 vaccine doses did you receive in 0 221 (79.2%) 5 (29.4%) <0.001
pregnancy?
| 18 (6.5% 29.4%
n = 29 8 (6.5%) 5 (29.4%)
2 38 (13.6%) 7 (41.2%)
3 2 (0.7%) 0 (0.0%)
How many COVID-19 vaccine doses did you receive prior to 0 250 (68.1%) 9 (24.3%) <0.001
pregnancy? .
3% .9%
n = 404 | 23 (6.3%) 7 (18.9%)
2 91 (24.8%) 19 (51.4%)
3 3 (0.8%) 2 (5.4%)
Are you willing to take the COVID-19 vaccine (Ist, 2nd, 3rd %) | No 269 (78.4%) 10 (27.8%) <0.001
now in pregnancy!
n =383 Yes 74 (21.6%) 26 (72.2%)

sector participants. The public and private health sector participants also had statistically significant differences in vaccine uptake
(p<0.001) and vaccine acceptance (p <0.001). As shown in Table 8, 56.8% of the private sector participants were fully vaccinated
prior to pregnancy compared to 25.2% in the public health sector. There was also a higher uptake in pregnancy in the private health
sector participants (70.6%) compared to the public health sector participants (20.8%). Private sector participants were also more
willing to accept the COVID-19 vaccine in pregnancy (71.1%) as compared to the public health sector participants (22.4%).

Discussion

This study was the first regarding COVID-19 vaccine uptake, acceptance, and hesitancy in pregnancy in Trinidad and Tobago. It
provided useful insights into the attitudes, beliefs, and knowledge of our pregnant population as it relates to the COVID-19
vaccine. It also highlighted the areas that need addressing when rolling out a vaccination program for pregnant women and where
improvements can be made.

It is interesting that only 28.5% of our sampled pregnant population were fully vaccinated (2 or 3 doses of a COVID-19
vaccine) prior to pregnancy (Table 2) even though at the time of the survey, 50% of the general population of Trinidad and Tobago
were fully vaccinated.®” This discrepancy between pregnant women and the general population may be due to the fact that the
COVID-19 vaccines were initially only offered to the elderly, health-care workers, and persons with noncommunicable
diseases.'? As a result, pregnant women had a shorter time-period to access and receive the vaccine. In addition, as shown in
our study, vaccine hesitancy was more common in the younger age group, in keeping with the findings of Robertson et al,
Battarbee et al and Hosokawa et al.'* '

In our study, lack of confidence in the safety of the vaccine in pregnancy proved to be the main reason why patients were
hesitant in taking the vaccine. Complacency and convenience did not seem to play any significant role in the vaccine hesitancy in
our pregnant population (Table 3). It was reassuring that the majority of participants found that the process of accessing and
acquiring the vaccine was relatively easy and welcoming (Table 4).

Communication may have been an attributable factor for vaccine hesitancy as 61.6% of participants trusted health-care
professionals the most for information on the COVID-19 vaccine in pregnancy. However, only 47.3% said they were advised by
a health-care professional to take the vaccine (Table 6). Promotion of the COVID-19 vaccine by health-care professionals may
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need to be addressed if we are to improve vaccine acceptance and uptake. An interesting find was that the Venezuelan participants
were 91% less likely to take the vaccine as compared to nationals. This suggests that separate strategies must be utilized to increase
awareness in this vulnerable populations such as production of health information in Spanish, as the communication materials
developed by the MoH during the COVID-19 pandemic were primarily in English. This is applicable not just to vaccination, but
other health interventions as the Venezuelan migrants and asylum seekers constitute most of the non-national population in
Trinidad and Tobago."®

The majority of pregnant women believed that the vaccine would harm their babies, or that there was not enough data on the
COVID-19 vaccine in pregnancy (Table 3). These findings are again similar to the aforementioned studies.'""'*'> Understandably,
pregnant women feel an overwhelming sense of protection to their unborn babies, and it may be that the time from development to
implementation of the COVID-19 vaccine was just too short to be acceptable by this group.

There was a statistically significant difference in the COVID-19 vaccine acceptance rate between the public and private
sectors. The difference in tertiary level education between the two groups is in keeping with the socioeconomic status of the
patients who access the two types of care. It is likely that in the private setting, patients can spend more time with medical health
personnel so that their questions can be answered and fears addressed, whereas in the busy public health antenatal clinics with 80—
100 patients a day, it was not possible to provide the same attention to concerns about the COVID-19 vaccine. This again suggests
that public health officials may need to alter current strategies to improve counselling and awareness in the public. It is clear that
lack of awareness played a major part in vaccine hesitancy as over 60% of participants were unaware that the majority of adverse
outcomes in pregnancy were in the unvaccinated (Table 5).

Although current MoH guidelines in Trinidad and Tobago recommend the Pfizer-BioNTech vaccine after 12 weeks of
gestation, patients were most comfortable receiving the vaccine in the first trimester as compared to the second and third trimesters
(Table 5). This suggests that more needs to be done to educate and publicize current evidence and recommendations. This can be in
the form of television advertisements, posters in clinics and public counselling. Although only 3% of our participants trusted social
media for information, social media can still be utilized, perhaps through different approaches and strategies, to disseminate
relevant information via social media (Table 6).

Almost twice as many participants were willing to take the COVID-19 vaccine while breastfeeding compared with during the
antenatal period (Table 6). This may suggest that patients are more worried about teratogenic side effects of the COVID-19
vaccine as opposed to the potential effects via transfer through breastfeeding. However, a follow-up study would be required to
determine the actual uptake of the vaccine while breastfeeding.

Our findings should be considered within the context of its limitations. The sampling strategy used in this study was
convenience sampling. Additionally, accurate data on the population of the catchment area of the clinics and the number of
pregnant women were not available. Both these factors could have resulted in underrepresentation of some groups in the study.
This study was cross-sectional in nature, and as such, participants were not followed up to determine if they did follow through
with the vaccine or if their attitudes changed as more information became available. A larger sample size is needed to examine the
differences between the public and private health sector participants, and the national and Venezuelan non-nationals. It was
recognized that it would have been useful to enroll patients from private practices in other parts of the island, but this was met with
a lack of support. There is selection bias as the study was limited to pregnant women who sought antenatal care, and the findings
may not be reflective of pregnant women who do not seek antenatal care. The results of the study also may not be generalizable to
other regions, who differ by demographics such as age and education level which were found to be significant predictors of
vaccine acceptance.

Despite these limitations, our study provides new information on the attitudes, beliefs, and knowledge of COVID vaccination
in pregnancy, which remains a critical public health issue.

Conclusion

Overall, the COVID-19 vaccine uptake and acceptance rates were relatively low, 23.6% and 26.4%, respectively. The main reason
for hesitancy was due to a lack of confidence in the COVID-19 vaccines. This was attributed to the vaccine being harmful to the
baby and the lack of research on the COVID-19 vaccine in pregnancy. Although lack of confidence in the vaccine was the main
reason for hesitancy, lack of awareness with respect to specific facts on the vaccine may have contributed as well. Promotion and
public education by health-care professionals and institutions may need to be improved to address these issues.
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