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COVID-19 vaccine uptake, barriers and facilitators among key
populations living with HIV/AIDS in Rivers State, Nigeria: a
cross-sectional quantitative study
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Background: The study evaluated COVID-19 vaccine uptake and the barriers and facilitators influencing
COVID-19 vaccine uptake among key populations living with HIV/AIDS in Rivers State, Nigeria.

Methods: A key population-based cross-sectional study employed purposive sampling to recruit 458 participants
from one-stop shops between April-June 2024. Data collection tools were integrated into a Kobo database.
SPSS version 27 (IBM, Armonk, USA) for descriptive and inferential statistics (Chi-square and bivariate logistic
regression) analysed vaccine uptake and associated factors, with significance determined at p<0.05.

Results: The COVID-19 vaccine uptake was 54.1%, with 22.3% partially vaccinated and 31.8% fully vaccinated.
Pfizer-BioNTech (43.5%) and Moderna (22.2%) were the most administered vaccines. Key barriers included lack
of information (91.7%), vaccine side effects concerns (88.0%), and distrust in vaccine safety (95.2%). Younger
participants, those with shorter antiretroviral therapy (ART) durations, single individuals, and unemployed par-
ticipants showed significantly lower vaccine uptake (x?=48.266, 37.689, 29.131, and 62.136; p<0.001).

Conclusions: Moderate vaccine uptake highlights gaps in COVID-19 vaccination among key populations. To
improve vaccine uptake, tailored interventions addressing stigma, misinformation, and access barriers are rec-
ommended. Leveraging community leaders and integrating vaccines into HIV/AIDS care programs can enhance
acceptance and delivery.
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Introduction one of the most effective public health interventions to reduce

) ) the severity of COVID-19, prevent hospitalizations and curb the
The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has  spread of the virus.® However, despite the availability of vac-
had a devastating global impact, affecting millions of lives  ¢ines disparities in vaccine uptake persist across various popu-
and overwhelming healthcare systems worldwide."” The rapid  |gtjons, including key populations: men who have sex with men
spread of the virus prompted an unprecedented global response, (MSM), female sex workers (FSW) and people who inject drugs
including.c.leveloping and di§tributing yoc;ines as a key strat- (PWID).”# These populations are not only at an increased risk
egy to mitigate the pandemic.> Vaccination has proven to be  of gcquiring and transmitting HIV/AIDS, but are also considered

© The Author(s) 2026. Published by Oxford University Press on behalf of Royal Society of Tropical Medicine and Hygiene. All rights reserved.
For commercial re-use, please contact reprints@oup.com for reprints and translation rights for reprints. All other permissions can be obtained
through our RightsLink service via the Permissions link on the article page on our site-for further information please contact
Jjournals.permissions@oup.com

522

920z 8unp zo uo Jasn Ausiaaiun aden uisisspn Aq G860/ 8/22S/S/0Z 1L /2191e/ywiss)/wod dno-olwapeoe//:sdiy Wwolj) papeojumo(


https://doi.org/10.1093/trstmh/trag005
https://orcid.org/0000-0002-7244-3199
mailto:korfii.uebari@gmail.com
mailto:reprints@oup.com
mailto:journals.permissions@oup.com

Transactions of the Royal Society of Tropical Medicine and Hygiene

vulnerable to COVID-19 due to social and structural inequali-
ties, limited access to healthcare and high levels of stigma and
discrimination.®-10

In Nigeria, particularly in Rivers State, the dual burden of
COVID-19 and HIV/AIDS presents unique challenges for pub-
lic health interventions.'>'? Rivers State is home to a signifi-
cant population of people living with HIV/AIDS (PLWHA), with
key populations (MSM, FSW and PWID) being disproportionately
affected.'>'* These populations are characterized by heightened
vulnerability to both infectious diseases due to their social behav-
jors and structural barriers, which limits their access to healthcare
services.®16

COVID-19 and HIV/AIDS are both significant public health con-
cerns that disproportionately impact marginalized populations.t’
The co-occurrence of these pandemics has raised concerns
about the heightened vulnerability of people living with
HIV/AIDS, particularly those within key populations (MSM, FSW
and PWID).

Research has shown that key populations often encounter
systemic barriers to healthcare, including discrimination, crim-
inalization and limited access to essential services.'®-20 These
challenges are further amplified during pandemics, as health-
care systems become overwhelmed and resources are strained.®
For MSM, the criminalization of same-sex relationships in many
parts of Nigeria creates fear and reluctance to seek healthcare
services, including vaccinations.?*?? FSWs, who face high levels
of stigma and marginalization, also experience difficulties in
accessing healthcare due to their profession being deemed ille-
gal in most settings.?*2* PWID, who are often criminalized for
their drug use, face both legal and social barriers to healthcare
access, making them a highly vulnerable group during the COVID-
19 pandemic.?

A review of the existing literature reveals no documented evi-
dence reporting COVID-19 vaccination gaps among key popula-
tionsin Rivers State and Nigeria at large. The absence of such data
highlights a critical gap in research. This study aims to fill this gap
in the literature by reporting the COVID-19 vaccine uptake, bar-
riers and facilitators among key populations living with HIV/AIDS
in Rivers State.

Methods

Study design

A key population-based, cross-sectional quantitative study
design was conducted to assess COVID-19 vaccine uptake, bar-
riers and facilitators among key populations living with HIV/AIDS
at the one-stop shops in Rivers State.

Setting

The study was conducted in Rivers State. Rivers State is located in
southern Nigeria. It is one of the states with the highest number
of COVID-19 cases and deaths, with 3116 confirmed cases and 60
deaths as of early December 2020.26-?” The state also has a high
HIV/AIDS prevalence, with an estimated incidence of 9.1%.28%°
It is a metropolitan state with Port Harcourt as its capital. Rivers

State has a significant population, including key populations
vulnerable to HIV/AIDS.

Study population, sampling technique and sample

The study population consisted of MSM, PWID and FSW. The
participants were recruited using a purposive sampling tech-
nique. The sample size was calculated using the Raosoft sam-
ple size calculator 206-525-4025 (US). Assuming an expected
frequency of 50%, a CI of 95% and a margin of error of 5%,
the minimum sample size required for this study was 458 key
populations.

Participants and public involvement

Participants included in the study were PLHIV who identify as
members of key populations (MSM, FSW and PWID) and are cur-
rently receiving antiretroviral therapy (ART) as part of their HIV
treatment. Additionally, participants were affiliated with a one-
stop shop that provides integrated HIV prevention, treatment
and support services. To ensure participation and key population
involvement, the key population management was involved in
the adaptation process of the data collection tool through an
independent review. Additionally, the review team consisted of
the Rivers State Ministry of Health, the research supervisor, an
independent key population program expert and some indepen-
dent research experts. The lead author organized different meet-
ings to discuss the study’s progress.

Procedure for data collection

During data collection, the key population sites selected for the
study introduced the researcher and trained research assistants
(RAs) to the participants at each site. The aim of the study, the
procedure involved and the eligibility criteria were explained to
the key population participants verbally. After obtaining verbal
and written individual informed consent, the survey was adminis-
tered verbally by trained RAs; administration took approximately
35-50 min.

Data collection tool

Questionnaires were designed and integrated into the Kobo
database to collect data to answer the research objectives. The
questionnaires were adapted from similar studies.30-32

Validation research methods

The study utilized the two common validity methods: face and
content validity. Validating the study tools was achieved through
constructive engagements and feedback from health system
professionals across different institutions (Public Health Profes-
sionals from the Rivers State Health Ministry and personnel from
the key population communities).

Data analysis

The quantitative data collected were downloaded from the
Kobo database into a Microsoft Excel 2019 spreadsheet for data
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Table 1. Sociodemographic characteristics of participants

Frequency

Variable (n=458) %
Sex

Female 121 26.4

Male 337 73.6
Age group (y)

<20 19 4.1

20-29 224 48.9

30-39 129 28.2

40-49 69 15.1

>50 17 3.7
Duration on ART (y)

<1 80 17.5

1-5 262 57.2

>5 116 253
Sexual orientation

FSW 122 26.6

MSM 187 40.8

PWID 149 325
Marital status

Divorced 5 1.1

Married 88 19.2

Separated 19 4.1

Single 345 75.3

Widowed 1 0.2
Employment status

Employed 242 52.8

Unemployed 216 47.2
Religion

African traditional religion 13 2.8

Christianity 430 93.9

Islam 15 33
Educational level

No formal education 13 2.8

Primary 46 10.0

Secondary 182 39.7

Tertiary 217 47.4
Vaccinated for COVID-19

Yes 248 54.1

No 210 45.9
Vaccination status

Unvaccinated 210 459

Partially vaccinated 102 22.3

Fully vaccinated 146 31.8

ART: antiretroviral therapy; FSW: female sex workers; MSM: men
who have sex with men; PWID: people who inject drugs.

cleaning and exported to SPSS Statistics version 27 (IBM, Armonk,
NY, USA) for analysis. Descriptive statistics, such as frequency
and percentage for categorical variables, were used to describe
the characteristics of the study participants. Inferential statisti-
cal analysis, performed by univariate x? testing, was employed to
determine the association between each variable and bivariate

logistic regression to assess the likelihood of the outcome.
All analyses were conducted at a 95% confidence level, and sta-
tistical significance was established when p<0.05 and p<0.01.

Results

Table 1 shows that males constituted about three-quarters
of the sample population, accounting for 73.6% of the total
number of 458 participants. About one-half of the study par-
ticipants were aged 20-29 y. Next were those aged 30-39 vy,
representing 28.2%, while only 3.7% were aged >50 y. Most
participants (57.2%) had been on ART for 1-5 y. MSM accounted
for the largest number, which was about two-fifths of the
sample (40.8%). Three-quarters of the participants were single
(75.3%), while only 1.1% were divorced, and one participant
was widowed (0.2%). Those employed constituted 52.8% of
participants, while the rest were unemployed. More than 90%
of participants identified as Christians, while the rest practiced
the Islamic religion or were African traditional worshippers. Only
2.8% did not have any formal education, but the rest had either
primary (10%), secondary (39.7%) or tertiary (47.4%) education.
The level of COVID-19 vaccine uptake was 54.1%, with 22.3%
partially vaccinated and 31.8% fully vaccinated.

Figure 1 shows that most of the participants vaccinated
received the Pfizer-BioNTech vaccine (43.5%), followed by the
Moderna vaccine (22.2%). Among all those who took the
COVID-19 vaccine, approximately one-quarter (25.4%) received
two doses and 21.8% had the booster dose after taking two
doses. Just over half (52.8%) received only a single dose. As
for those who received the Moderna vaccine, 65.5% received
at least two doses. Only 17.5% of those who took the
AstraZeneca vaccine had a second and booster dose, but one-
quarter of those vaccinated with Pfizer-BioNTech took a booster
dose.

As shown in Table 2, a significant majority (95.2%) cited a
lack of trust in the vaccine’s safety. Similarly, 92% of partici-
pants lacked confidence in the vaccine’s efficacy. Limited access
to accurate vaccine information was also a concern for >90%
of participants. Fear of side effects concerned 88%. Difficulty
accessing vaccines within one stop shop (0OSS) communities
was noted by 77.5%. Concerns about the vaccine’s compatibility
with HIV treatment affected 87.6% of participants. Additionally,
80.4% cited fear of stigma and discrimination.

Table 3 reveals that 97.6% of participants believed that infor-
mation campaigns would support COVID-19 vaccine uptake.
Peer influence was less influential, at 59.2%. Just over one-half
(53.1%) felt that incentives or rewards could aid uptake, espe-
cially MSM (74.3%), while most FSW (54.1%) disagreed. Home or
community delivery of vaccines was supported by 77.3%.

Table 4 shows a significant difference in the level of vac-
cine uptake based on age, as younger participants had sig-
nificantly lower vaccine uptake levels (x?=48.266, p<0.001).
The results indicate that vaccination status differed significantly
based upon duration on ART (x?=37.689, p<0.001). There was
a significant difference in vaccination levels based upon sexual
orientation (x?=11.885, p=0.003). The results indicate that vac-
cine uptake differed significantly based upon participants’ mar-
ital status, with those who were single displaying the lowest
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Total recipients for each dose received — 21.8 100
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Johnson & Johnson —- 20 18.1
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Figure 1. COVID-19 vaccine by doses received.

vaccination uptake (x2=28.131, p<0.001). Unemployed partic-
ipants had significantly lower levels of vaccination compared
with employed participants (x?=62.136, p<0.001). There was a
significant association between vaccine uptake and the religion
of participants (x2=11.66, p=0.003). The level of vaccine uptake
varied significantly based upon participants’ educational level,
with those with no formal education displaying the lowest vac-
cine uptake (x2=14.417, p=0.002).

In Table 5, the results of the binary logistic regression anal-
ysis are presented. The odds of vaccine uptake were four times
higher for participants aged 30-39 y (OR=3.537, p=0.016), nine
times higher for those aged 40-49 y (OR=9.333, p<0.001) and
10 times higher for those aged >49 y (OR=10.111, p=0.004)
when compared with those aged <20 y. The odds of taking
the COVID-19 vaccine were three times higher for those partic-
ipants who had been on ART for 1-5 y (OR=2.597, p<0.001) and
seven times higher for those who had been on ART for >5 vy
(OR=6.689, p<0.001) compared with those who had been on
ART for <1 y. There was a 54% reduction in the odds of being
vaccinated for those who were MSM compared with those who
were FSW (OR=0.460, p=0.001). The odds of being vaccinated
were 72% lower for single participants compared with those
who were married, divorced or separated (OR=0.280, p=0.008).
Unemployed participants had 79% lower odds of vaccine uptake
compared with those who were in employment (OR=0.212,
p<0.001). Those who were Christians had 15 times greater odds
of vaccine uptake (OR=15.016, p=0.010) and those who prac-
ticed the Islamic religion had 13 times greater odds (OR=13.714,
p=0.024) compared with African traditional practitioners. The
results indicate that those who had a primary level of educa-
tion had six times higher odds of being vaccinated (OR=6.000,
p=0.030), those with secondary education had five times higher
odds (OR=5.263, p=0.034), while those with tertiary education
had nine times higher odds (OR=8.708, p=0.006) compared with
those with no formal education.

2 and booster (%)

100 150 200 250

Total uptake for each vaccine

After adjusting for all the variables, the results indicate that
those who had been on ART for >5 y displayed a threefold
increase in the odds of vaccine uptake compared with those who
had been on ART for <1 y (adjusted OR [AOR]=2.987, p=0.010).
MSM had 81% lower odds of vaccine uptake compared with FSW
(AOR=0.186, p=0.027). Those who were unemployed had 74%
lower odds of vaccine uptake compared with those who were
employed (AOR=0.262, p<0.001). Christian participants had 10
times higher odds of being vaccinated compared with those who
practiced African traditional religion (AOR=10.058, p=0.036).
Furthermore, those who had primary education displayed six-
fold greater odds of vaccine uptake (AOR=6.495, p=0.035)
and those with tertiary education had five times greater odds
(AOR=5.499, p=0.043) compared with those without formal
education.

Discussion

The findings provide significant insights into the sociodemo-
graphic characteristics and vaccination experiences of the key
population of 458 participants. The majority were aged 20-29
y and a substantial proportion had been on ART for >1 y. This
agrees with the findings of Larsson et al.,>* which reveal COVID-
19 vaccine coverage was more common among young people
aged 18-24 y. MSM represented the largest subgroup, and most
participants were single. Notably, COVID-19 vaccine uptake was
54.1%, indicating a moderate level of acceptance. According to
Javanbakht et al.3* and Frew et al.,>> COVID-19 vaccine uptake
was significantly lower among people who use drugs. Larsson
et al.3® also reported that COVID-19 vaccine uptake was, how-
ever, inequitable. However, Larsson et al.’s** study population
consisted of youths with no defined sexual orientation related to
the key population. According to McNaghten et al.,*® COVID-19
vaccination coverage was higher among key populations, such
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Table 2. Barriers to COVID-19 vaccine uptake

Orientation
FSW MSM PWID
Frequency Frequency Frequency Total
Variable (n=122) (%) (n=187) (%) (n=149) (%) (n=458) (%)
Lack of trust in the COVID-19 vaccine’s safety
Strongly agree 62 (50.8) 60 (32.1) 74 (49.7) 196 (42.8)
Agree 54 (44.3) 121 (64.7) 65 (43.6) 240 (52.4)
Neutral 2(1.6) 3(1.6) 7 (4.7) 12 (2.6)
Disagree 2 (1.6) 2(1.1) 2 (1.3) 6(1.3)
Strongly disagree 2 (1.6) 1(0.5) 1(0.7) 4(0.9)
Lack of trust in the COVID-19 vaccine’s efficacy
Strongly agree 48 (39.3) 40 (21.4) 52 (34.9) 140 (30.6)
Agree 65 (53.3) 138 (73.8) 78 (52.3) 281 (61.4)
Neutral 4(3.3) 6(3.2) 14 (9.4) 24 (5.2)
Disagree 2 (1.6) 1(0.5) 4(2.7) 7 (1.5)
Strongly disagree 3(2.5) 2 (1.1) 1(0.7) 6(1.3)
Limited access to accurate information about the vaccine
Strongly agree 58 (47.5) 45 (24.1) 47 (31.5) 150 (32.8)
Agree 5(45.1) 132 (70.6) 83 (55.7) 270 (59.0)
Neutral 6 (4.9) 5(2.7) 15 (10.1) 26 (5.7)
Disagree 2 (1.6) 4(2.1) 4(2.7) 10(2.2)
Strongly disagree 1(0.8) 1(0.5) 0(0.0) 2 (0.4)
Fear of COVID-19 vaccine side effects
Strongly agree 50 (41.0) 34 (18.2) 50 (33.6) 134 (29.3)
Agree 59 (48.4) 142 (75.9) 68 (45.6) 269 (58.7)
Neutral 2(1.6) 7(3.7) 20 (13.4) 29 (6.3)
Disagree 7(5.7) 2 (1.1) 7 (4.7) 16 (3.5)
Strongly disagree 4(3.3) 2 (1.1) 4(2.7) 10(2.2)
Difficulty accessing COVID-19 vaccination services within the OSS community
Strongly agree 45 (36.9) 47 (25.1) 41 (27.5) 133 (29.0)
Agree 55 (45.1) 105 (41.6) 62 (41.6) 222 (48.5)
Neutral 11 (9.0) 25(13.4) 30(20.1) 66 (14.4)
Disagree 5(4.1) 8 (4.3) 13 (8.7) 26 (5.7)
Strongly disagree 6 (4.9) 2 (1.1) 3(2.0) 11 (2.4)
Concerns about the COVID-19 vaccine’s compotibility with HIV/AIDS treatment
Strongly agree 1(33.6) 47 (25.1) 45 (30.2) 133 (29.0)
Agree 7 (46.7) 129 (69.0) 73 (49.0) 259 (56.6)
Neutral 4 (11.5) 6(3.2) 19 (12.8) 39 (8.5)
Disagree 5(4.1) 4(2.1) 8 (5.4) 17 (3.7)
Strongly disagree 5 (4.1) 1(0.5) 4(2.7) 10 (2.2)
Fear of discrimination and stigma
Strongly agree 51 (41.8) 55 (29.4) 41 (27.5) 147 (32.1)
Agree 46 (37.7) 113 (60.4) 62 (41.6) 221 (48.3)
Neutral 8 (6.6) 10 (5.3) 20 (13.4) 38(8.3)
Disagree 10(8.2) 6 (3.2) 17 (11.4) 33(7.2)
Strongly disagree 7(5.7) 3(1.6) 9 (6.0) 19 (4.1)

FSW: female sex workers; MSM: men who have sex with men; OSS: one stop shop; PWID: people who inject drugs.

920z 8unp zo uo Jasn Ausiaaiun aden uisisspn Aq G860/ 8/22S/S/0Z 1L /2191e/ywiss)/wod dno-olwapeoe//:sdiy Wwolj) papeojumo(

526



Transactions of the Royal Society of Tropical Medicine and Hygiene

Table 3. Facilitators of COVID-19 vaccine uptake

Orientation
FSW MSM PWID
Frequency Frequency Frequency Total
(n=122) (n=187) (n=149) (n=458)
Variable (%) (%) (%) (%)
Educationand information campaigns on COVID-19 vaccine
Strongly agree 60 (49.2) 99 (52.9) 79 (53.0) 238 (52.0)
Agree 59 (48.4) 85 (45.5) 64 (43.0) 208 (45.4)
Neutral 2(1.6) 1(0.5) 4(2.7) 7 (1.5)
Disagree 0 (0.0) 2(1.1) 2(1.3) 4(0.9)
Strongly disagree 1(0.8) 0(0.0) 0 (0.0) 1(0.2)
Accessto healthcare
Strongly agree 43 (35.2) 69 (36.9) 62 (41.6) 174 (38.0)
Agree 76 (62.3) 112 (59.9) 77 (51.7) 265 (57.9)
Neutral 3(2.5) 4(2.1) 10 (6.7) 17 (3.7)
Disagree 0 (0.0) 2(1.1) 0(0.0) 2 (0.4)
Strongly disagree 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Trust in healthcare providers
Strongly agree 51 (41.8) 83 (44.4) 58 (38.9) 192 (41.9)
Agree 67 (54.9) 90 (48.1) 79 (53.0) 236 (51.5)
Neutral 4(3.3) 12 (6.4) 9 (6.0) 25(5.5)
Disagree 0(3.3) 2(1.1) 3(2.0) 5(1.1)
Strongly disagree 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Peer influence
Strongly agree 3(2.5) 51(27.3) 22 (14.8) 76 (16.6)
Agree 35(28.7) 114 (61.0) 46 (30.9) 195 (42.6)
Neutral 20 (16.4) 16 (8.6) 28 (18.8) 64 (14.0)
Disagree 57 (46.7) 6(3.2) 48 (32.2) 111 (24.2)
Strongly disagree 7 (5.7) 0(0.0) 5(3.2) 12 (2.6)
Incentives and rewards to take the COVID-19 vaccine
Strongly agree 10(8.2) 78 (41.7) 37 (24.8) 125 (27.3)
Agree 24 (19.7) 61 (32.6) 33(22.1) 118 (25.8)
Neutral 22 (18.0) 44 (23.5) 26 (17.4) 2(20.1)
Disagree 58 (47.5) 4(2.1) 46 (30.9) 108 (23.6)
Strongly disagree 8 (6.6) 0(0.0) 7 (4.7) 5(3.3)
Healthcare providers brought the vaccine to my home/place of work/church
Strongly agree 24 (19.7) 52 (27.8) 40 (26.8) 116 (25.3)
Agree 7 (63.1) 77 (41.2) 84 (56.4) 238 (52.0)
Neutral 8 (14.8) 50 (26.7) 24 (16.1) 2(20.1)
Disagree 3(2.5) 8 (4.3) 1(0.7) 2(2.6)
Strongly disagree 0(0.0) 0(0.0) 0(0.0) 0(0.0)

FSW: female sex workers; MSM: men who have sex with men; PWID: people who inject drugs.

as gay or lesbian adults, compared with heterosexual adults.
Specifically, 85.4% of gay or lesbian adults reported receiving at
least one dose of a COVID-19 vaccine, compared with 76.3% of
heterosexual adults. This increased coverage among gay or les-
bian adults may be attributed to higher vaccine confidence and
greater perceived importance of vaccination within this group.
This present finding disagrees with that of McNaghten et al.,®
and could be a result of the discrimination of key populations in

Nigeria, which does not allow these populations access to health
services.

The findings show vaccination patterns, revealing that Pfizer-
BioNTech was the most received vaccine, with a significant num-
ber of participants receiving only a single dose, as presented in
Figure 1. There were reported concerns regarding side effects and
efficacy was prevalent, with more participants identifying a lack
of trust in vaccine safety as a barrier. Leigh et al.3” also revealed
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Table 4. Associations between sociodemographic characteristics and vaccine uptake

Vaccinated
Variable Yes (%) No (%) x? o
Sex
Female 74 (61.2) 47 (38.8) 3.253 NS
Male 174 (51.6) 163 (48.4)
Age group (y)
<20 6 (31.6) 13 (68.4) 48.266 <0.001
20-29 92 (41.1) 132 (58.9)
30-39 80 (62.0) 49 (38.0)
40-49 56 (81.2) 13 (18.8)
>50 14 (82.4) 3(17.6)
Duration on ART (y)
<1 24 (30.0) 56 (70.0) 37.689 <0.001
1-5 138 (52.7) 124 (47.3)
>5 86 (74.1) 30 (25.9)
Sexual orientation
FSW 78 (63.9) 44 (36.1) 11.885 0.003
MSM 84 (44.9) 103 (55.1)
PWID 86 (57.7) 63 (42.3)
Marital status
Divorced/separated/widowed 19 (76.0) 6 (24.0) 29.131 <0.001
Married 67 (76.1) 21(23.9)
Single 162 (47.0) 183 (53.0)
Employment status
Employed 173 (71.5) 69 (28.5) 62.136 <0.001
Unemployed 75 (34.7) 141 (65.3)
Religion
African traditional religion 1(7.7) 12 (92.3) 11.660 0.003
Christianity 239 (55.6) 191 (44.4)
Islam 8(53.3) 7 (46.7)
Educational level
No formal education 2 (15.4) 1(84.6) 14.417 0.002
Primary 24 (52.2) 2 (47.8)
Secondary 89 (48.9) 3(51.1)
Tertiary 133 (61.3) 4(38.7)

ART: antiretroviral therapy; FSW: female sex workers; MSM: men who have sex with men; NS: not significant; PWID: people who inject drugs.

that safety and risk concerns were strongly associated with hesi-
tancy; less so were concerns about the efficacy of COVID-19 vac-
cines. Additionally, individuals mentioned a lack of information
and fear of medical procedures as contributing factors to their
decision against vaccination. Milionis et al.>® reported a mistrust
of medical authorities as an important causative factor of poor
COVID-19 vaccination uptake. Cultural and religious beliefs also
played a role, although opinions were mixed regarding their influ-
ence.

The findings from the study provide valuable insights into the
barriers (lack of trust in the COVID-19 vaccine’s safety, lack of
trust in the COVID-19 vaccine efficacy, limited access to accu-
rate information about the vaccine, fear of COVID-19 vaccine
side effects, difficulty accessing COVID-19 vaccination services

within the OSS community, concerns about the COVID-19 vac-
cine’s compatibility with HIV/AIDS treatment and fear of dis-
crimination and stigma) and facilitators (education and infor-
mation campaigns on COVID-19 vaccine, access to healthcare,
trust in healthcare providers, peer influence, as well as incen-
tives and rewards to take the COVID-19 vaccine) influencing
COVID-19 vaccine uptake among key populations. The study
revealed a strong consensus among participants regarding the
importance of information campaigns, healthcare access and
trust in healthcare providers in enhancing vaccine uptake.
Notably, participants agreed that information campaigns would
facilitate vaccine uptake, with similar high percentages across
key population groups. This shows the critical role of effective
communication strategies in addressing vaccine hesitancy and
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Table 5. Logistic regression analysis for COVID-19 vaccine uptake

Variable Crude OR (95% CI) p Adjusted OR (95% CI) p
Sex

Female 1 1

Male 0.678 (0.444-1.035) NS 3.121(0.729-13.371) NS
Age group (y)

<20 1 1

20-29 1.510 (0.554-4.118) NS 0.704 (0.232-2.137) NS

30-39 3.537(1.262-9.915) 0.016 0.694 (0.205-2.353) NS

40-49 9.333 (2.985-29.186) <0.001 1.947 (0.469-8.083) NS

>50 10.111 (2.086-48.999) 0.004 1.873 (0.290-12.074) NS
Duration on ART (y)

<1 1 1

1-5 2.597 (1.519-4.439) <0.001 1.342 (0.700-2.574) NS

>5 6.689 (3.550-12.604) <0.001 2.987 (1.305-6.837) 0.010
Sexual orientation

FSW 1 1

MSM 0.460 (0.288-0.735) 0.001 0.186 (0.042-0.829) 0.027

PWID 0.770 (0.471-1.260) NS 0.282 (0.065-1.221) NS
Marital status

Divorced/separated/widowed 1 1

Married 1.008 (0.356-2.852) NS 0.773 (0.237-2.519) NS

Single 0.280 (0.109-0.717) 0.008 0.840 (0.270-2.611) NS
Employment status

Employed 1 1

Unemployed 0.212 (0.143-0.315) <0.001 0.262 (0.159-0.432) <0.001
Religion

African traditional religion 1 1

Christianity 15.016 (1.935-116.506) 0.010 10.058 (1.168-86.599) 0.036

Islam 13.714 (1.405-133.849) 0.024 8.856 (0.764-102.728) 0.081
Educational level

No formal education 1 1

Primary 6.000 (1.195-30.134) 0.030 6.495 (1.139-37.021) 0.035

Secondary 5.263 (1.135-24.415) 0.034 4.737 (0.920-24.387) NS

Tertiary 8.708 (1.883-40.265) 0.006 5.499 (1.056-28.645) 0.043

ART: antiretroviral therapy; FSW: female sex workers; MSM: men who have sex with men; NS: not significant; PWID: people who inject drugs.

misinformation. Additionally, access to healthcare was seen as
a significant facilitator by participants, indicating that improv-
ing healthcare infrastructure and accessibility could have a sub-
stantial impact on vaccination rates. Trust in healthcare providers
also emerged as a crucial factor, with participants acknowledging
its importance.

Although peer influence was acknowledged by a majority of
participants as a potential facilitator, the responses varied sig-
nificantly among the different groups. This disparity may indi-
cate varying social dynamics and support systems within these
populations, suggesting that interventions should be tailored to
reflect these differences. The study also explored the role of
incentives in promoting vaccination, with participants agreeing
that rewards could facilitate uptake. However, acceptance varied
among groups. This variation suggests that the design of incen-
tive programs must consider the unique motivations and barriers
faced by each subgroup to be effective.

Furthermore, the data indicate significant differences in vac-
cination uptake based upon various sociodemographic factors.
Younger participants, those with shorter durations on ART, as well
as MSM, exhibited lower vaccination rates. This finding agrees
with the study conducted by Javanbakht et al.,** who reported
that lower vaccine uptake was associated with younger age. Sin-
gle individuals and the unemployed also reported lower vaccina-
tion uptake, highlighting the potential impact of social and eco-
nomic factors on health behaviors. Moreover, the study found
a significant association between vaccination status and edu-
cational level, with those participants lacking formal education
showing the lowest uptake rates. This is in line with the findings
of Larsson et al.,?* who revealed that those who were more edu-
cated were more likely to report COVID-19 vaccination, whichiisin
line with studies conducted, although the specific reasons may be
different. Education attainment and male sex were the strongest
predictors. Other studies have reported that poorer and less
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Independent variables
(predictors)

Sociodemographic
characteristics

COVID-19 vaccine doses
received

‘{ Dependent variables J*

9 COVID-19 vaccine uptake

Barriers

Facilitators

Figure 2. Conceptual framework for COVID-19 vaccine uptake (the authors’ own work).

educated people experience more barriers to vaccination.?-41
This shows the importance of educational initiatives to ensure
that all individuals, regardless of their background, have access
to accurate information and resources related to vaccination.

In addition to facilitators, the study identified several barri-
ers to vaccine uptake. Concerns about vaccine safety, lack of
information and beliefs regarding the seriousness of COVID-19
were all significantly associated with vaccination decisions. In
this study, few participants cited religious beliefs as a reason for
not being vaccinated. This contrasts with findings from studies in
other African countries, where religious beliefs were commonly
reported as a leading cause of vaccine hesitancy.*>** The data
show that trust in vaccine safety was a crucial factor, with a sig-
nificant number of participants expressing skepticism about the
vaccine’s efficacy. Cultural and religious beliefs also played a role,
indicating that community-specific approaches are necessary to
address these barriers effectively. Access to vaccination services
emerged as another critical issue, with participants who reported
difficulties in accessing vaccination sites being less likely to get
vaccinated. All the variables discussed are centered within the
conceptual framework for COVID-19 vaccine uptake (Figure 2),
which illustrates how sociodemographic characteristics influence
uptake, the number of vaccine doses received, as well as various
barriers and facilitators.

Strengths and limitations

This study’s strengths include its large, representative sample
of the key population during the COVID-19 vaccine rollout in

Rivers State and its novelty, as no previous studies in Nigeria
have reported similar findings. However, its limitations include
self-reported vaccination status, which may have been affected
by social desirability bias. Additionally, the survey was lim-
ited to urban settings, which may not reflect vaccination cov-
erage among key populations in rural areas. Due to confi-
dentiality and logistical constraints, confirmation of vaccine
receipt and timing with state vaccination registries was not
possible.

Conclusions

The study showed that the level of COVID-19 vaccine uptake
was moderate. The Pfizer-BioNTech vaccine was the most widely
received, followed by the Moderna vaccine. A significant num-
ber of individuals received only a single dose, revealing gaps in
full vaccination coverage. Although a proportion of participants
completed two doses, booster uptake was notably low, particu-
larly for recipients of the AstraZeneca vaccine. By contrast, the
Moderna vaccine demonstrated a higher completion rate for two
doses. While there was a substantial number of individuals who
started the vaccination process, many did not complete it. We
identified key barriers and facilitators that shape vaccine uptake
within these vulnerable groups (i.e. FSW, MSM and PWID). To
improve vaccine confidence and uptake, tailored interventions
addressing stigma, misinformation and access barriers are rec-
ommended. Leveraging community leaders and integrating vac-
cines into HIV/AIDS care programs can enhance acceptance and
delivery.
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