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Abstract

Background A recent systematic review shows high COVID-19 vaccine effectiveness in fully-vaccinated people in
Africa. However, vaccine uptake has varied across populations. We assessed the uptake, perceptions of and willingness
to take the COVID-19 vaccine among unvaccinated individuals at two Ugandan border points of entry.

Methods This was a cross-sectional quantitative study conducted at Malaba and Mutukula points of entry into
Uganda between February and March 2023. We targeted people living in, working at, or transiting through the two
points of entry, including truck drivers, point-of-entry customs officers and female sex workers, market vendors,
among others. Data were collected on socio-demographic characteristics, vaccine uptake, perceptions and
willingness to take the vaccine among unvaccinated individuals. We computed descriptive statistics and determined
the factors associated with uptake of and willingness to take the vaccine using a modified Poisson regression model.
Data analysis was conducted using STATA statistical package (version 14.0).

Results Of the 854 respondents, 50% (n=427) were from Mutukula. Overall, 80.3% (n=686) of the respondents
reported that they had received at least one vaccine dose; no booster doses were reported. Respondents perceived
that the vaccine was efficacious against COVID-19. COVID-19 vaccine uptake was associated with age-group 35-44
years [adjusted Prevalence Ratio [aPR] (95%Cl)=1.13 (1.01, 1.27)] or 45 +years [aPR (95%Cl)=1.19 (1.07, 1.33)]; being
a truck driver [aPR (95%Cl)=1.16 (1.04, 1.29)] or health worker [aPR (95%Cl)=1.18 (1.05, 1.32)]; and the belief that
the COVID-19 vaccine is protective against COVID-19 [aPR (95%Cl)=1.32 (1.10, 1.58)]. Nearly 60% of unvaccinated
respondents (n=99) were willing to take the COVID-19 vaccine. Willingness to take the vaccine was associated with
the belief that one can contract the coronavirus if not vaccinated [aPR (95%Cl)=3.67 (1.90, 7.10)] or the community
was at risk of COVID-19 [aPR (95%Cl)=1.86 (1.33, 2.62)].

*Correspondence:
Joseph K. B. Matovu
jmatovu@musph.ac.ug

Full list of author information is available at the end of the article

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-20823-z&domain=pdf&date_stamp=2024-11-27

Matovu et al. BMC Public Health (2024) 24:3308

Page 2 of 14

Conclusion COVID-19 vaccine uptake was high in this setting while nearly six out of every ten unvaccinated
individuals were willing to take the vaccine. Our findings lend credence for ongoing vaccination efforts at points of
entry to contain the importation of new COVID-19 variants into the country.

Keywords COVID-19 vaccine, Uptake, Willingness to take the vaccine, Uganda

Background

The coronavirus disease (COVID-19), caused by the
severe acute respiratory syndrome coronavirus type 2
(SARS-COV-2), remains a significant global public health
problem and is currently the leading cause of death
from a single infectious agent, after tuberculosis [1].
Since the first COVID-19 case was recorded in Decem-
ber 2019, the disease has spread across borders, leading
to unprecedented consequences not only on health sys-
tems but also on the economic, social and psychological
well-being of individuals worldwide [2—-6]. As of August
18th, 2024, 776 million COVID-19 cases and 7.1 million
deaths had been reported globally [7]. The WHO African
Region had cumulatively recorded 9,582,654 cases and
175,528 deaths as of August 18th, 2024 [7]. The number
of COVID-19 cases and deaths in Uganda also increased
over the years since March 2020 to 172,155 cases and
3,632 deaths as of August 18th, 2024 [7].

During the pandemic, border points of entry were
identified as possible routes for spread of COVID-19
across countries, due to the frequent cross border move-
ments and interaction with travelers from different areas,
some with high infections [8, 9]. Owing to the high risk
of COVID-19 importation or exportation at border
points, the Government of Uganda employed stringent
measures to prevent the potential spread of the disease.
These measures included nationwide lockdown, manda-
tory quarantine, limited movements at all points of entry,
mass screening of individuals at the country’s borders,
quarantine of cases and their contacts, school closures,
and travel restrictions among others [10, 11]. In addi-
tion, public health measures such as social distancing,
frequent hand washing with soap and water, encourag-
ing cough etiquette and vaccination were adopted to
avert the spread of COVID-19 [10, 11]. There is no doubt
that vaccination is one of the effective approaches to
slow down the spread of COVID-19 [12-14]. A recent
systematic review found high COVID-19 vaccine effec-
tiveness (VE) in fully vaccinated people in Africa, par-
ticularly among those who received the commonly used
Johnson and Johnson and Oxford—AstraZeneca vaccines
[15]. For instance, a full dose of Johnson and Johnson vac-
cine had a VE of 94.2% against infection caused by the
Alpha (B.1.1.7) variant and 38.1-72.0% VE against hos-
pitalization by B.1.351 variant. On the other hand, the
Oxford—AstraZeneca vaccine had a VE of 89.4% against
hospitalization by the Omicron variant [15]. These find-
ings underscore the need to promote public awareness

about the importance of ongoing COVID-19 vaccination
to reach unvaccinated individuals.

By December 31st, 2023, 67% of the world’s population
had been vaccinated with a complete primary series of a
COVID-19 vaccine [7], suggesting that 33% of the world’s
population remain at risk of contracting the SARS-
COV-2, the virus that causes COVID-19. Uganda intro-
duced the COVID-19 vaccine on 10th March 2021 as a
move to control the pandemic but also to pave way for
easing restrictions [7, 16]. Due to limited vaccine doses,
at-risk populations such as health workers, security per-
sonnel, border communities, among others, were initially
prioritized for vaccination [17] and were later followed
by the general population as more doses became avail-
able. By June 2023, a total of 26.4 million COVID-19
vaccine doses had been administered in Uganda, includ-
ing 19.2 million as the first dose, 6.7 million as the sec-
ond dose, and 494,000 as a booster dose [18]. However,
despite the availability of millions of COVID-19 vac-
cines doses at the National Medical Stores in Uganda,
uptake of the COVID-19 vaccine still remains low with
only 29% of Ugandans being fully vaccinated while only
2% have received at least one booster dose [7]. Recently,
Uganda reported that over five million doses of COVID-
19 vaccines, worth UGX 28.16 billion (US$ 7,687,257;
November 2024), had expired in the stores due to the low
demand for the vaccines [19].

Although there are no new COVID-19 variants
reported in Uganda at the moment [20], it is important
that prevention measures remain in place especially at
the border points of entry due to their vulnerability to the
importation of new COVID-19 variants and other infec-
tious diseases. For individuals in such settings, cross-
border movement represents a daily necessity for work,
trade, family visits, healthcare services, religious activi-
ties, entertainment, among other reasons [8]. This there-
fore places them at risk of not only acquiring COVID-19
and other infectious diseases, but also transmitting
them to the general population [21-23]. However, even
though border points of entry were initially prioritized
for COVID-19 vaccination [24], there is limited data on
uptake and willingness to take the vaccine among indi-
viduals living/working at or transiting through these
border points of entry. This study therefore assessed the
uptake of COVID-19 vaccine and willingness to take
COVID-19 vaccine among unvaccinated individuals at
two land border points of entry into Uganda to inform
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interventions to improve COVID-19 vaccine uptake at
these and similar points of entry.

Methods

Study setting

Uganda, a landlocked country in East Africa, has fifty-
three (53) gazetted points of entry (4 airports, 16 inland
ports, and 33 land points of entry) where travellers can
obtain immigration services. This study was conducted
at two of the busiest land points of entry into Uganda,
namely: Malaba in Tororo district (eastern Uganda, bor-
dering Kenya) and Mutukula in Kyotera district (south-
western Uganda, bordering Tanzania). In early 2020,
the two sites stood out as the primary points of entry
through which SARS-COV-2 was imported into Uganda
mainly through cross-border travellers [25]. Given that
these points of entry serve as the main entry points
into Uganda from Kenya (Malaba) and Tanzania (Mutu-
kula), they continue to pose a great risk in facilitating the
importation of new variants of COVID-19 or other infec-
tious disease agents. Our study was conducted to gener-
ate data necessary to inform the design of interventions
intended to improve uptake of COVID-19 prevention
measures at the two points of entry (with plans to extend
similar interventions to other points of entry in the
future), including vaccination, given that they continue
to remain key points of entry for imported infectious dis-
ease agents, including new COVID-19 variants or other
infectious diseases.

Study design and population

This was a cross-sectional study conducted at Malaba
and Mutukula land border points of entry into Uganda
between February and March 2023. The study was con-
ducted among individuals that were considered to be
at risk of contracting COVID-19, including people liv-
ing in, working at or transiting through the above-men-
tioned points of entry. These people were considered
to be at risk of contracting COVID-19 because they
were either always mobile (crossing country borders
for trade or occupational reasons) or engaged with lots
of people due to the nature of their work. Such mobil-
ity or frequent contacts with other people was assumed
to increase the risk of contracting COVID-19. These
people included local business traders, market vendors,
truck drivers, female sex workers, health workers, point-
of-entry customs officers, cargo loaders and off-loaders,
truck mechanics, foreign exchange workers, boda-boda
[motorcycle taxi] operators, bar waiters and waitresses,
hawkers, saloon attendants, security guards, hotel man-
agers and housewives. All respondents had to be Ugan-
dans aged 18 years or older and not critically ill or
mentally-challenged at the time of the study.
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Sample size and sampling procedures

We estimated the sample size for this study using the
Cochran (1977) formulae [26]. Assuming 80% power,
proportion of 50%, 95% confidence level and a non-
response rate of 10%, a sample size of 427 respondents
was computed for each study site, for an overall total
of 854 respondents at the two study sites. While we did
not aim to test any hypothesis, we found it pertinent to
estimate a sample size that would improve the precision
and external validity of our study findings. In order to
avoid enrolling respondents from one particular category
of people (e.g., business traders), we generated rough
estimates (quotas) of the number of respondents to be
recruited from each category. By ‘category of respon-
dents, we refer to categories of people were enrolled in
this study as listed under ‘Study design and population’
above — i.e., business traders, market vendors, truck driv-
ers, and female sex workers, among others. Given that we
did not have adequate sampling frames for each category
of respondents, the quotas per category were determined
arbitrarily and study enrolment was based on first-come,
first served basis, after eligibility screening. Enrolment
took place at a designated place in the community where
individuals were invited to come for screening and even-
tual study participation. We worked with the local lead-
ers, customs office, and community health volunteers
to mobilize people to come to the study enrolment site.
Each respondent was screened for study eligibility (i.e.,
age 18 years or older; working or living at a border point
of entry, or transiting through the border point of entry)
and those that were eligible were recruited. As part of the
recruitment process, we kept track of those enrolled per
category of respondents to ensure that we had interviews
with all categories of people. This process was contin-
ued until the required sample size at each study site was
attained. The number of respondents interviewed in each
category of respondents was based on the availability of
eligible respondents and varied between categories.

Data collection procedures and methods

Research Assistants, who were University graduates, were
trained on the study procedures by the team of investiga-
tors. The training covered the study questionnaire, field
procedures and interview techniques. Data were col-
lected on socio-demographic characteristics, perceptions
about the COVID-19 vaccine, uptake of the COVID-19
vaccine and willingness to take the vaccine among those
that were not vaccinated at the time. The questionnaire
was uploaded on the Kobocollect app and installed on
research assistants’ phones to ensure real-time data col-
lection, entry and quality checks. After the training, the
questionnaire was piloted at one of the communities in
Wakiso district in central Uganda to detect any incon-
sistencies in the flow of questions, skip instructions, and
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clarity of questions. The questionnaire was translated
into the local language (Luganda) and back translated
into English to ensure that meanings were maintained
and also the local implicit terms were not missed. The
respondents were identified with the help of the area
local council I chairpersons and the leaders of the dif-
ferent high-risk groups who introduced the team of data
collectors to the different high-risk groups (sex workers,
health workers, truck drivers, point of entry officers, local
business traders/market vendors). After sampling of the
respective respondents in the different categories at the
two points of entry, consent was sought and the inter-
views were conducted in both English and Luganda, the
prominent languages used in these points of entry.

Measurement of variables

The primary outcome was uptake of COVID-19 vaccine.
The term ‘COVID-19 vaccine’ was used in the generic
sense to refer to any type of COVID-19 vaccine. Uptake
of the COVID-19 vaccine was determined as the pro-
portion of interviewed respondents who self-reported
that they had received at least one dose of COVID-19
vaccination, regardless of the type of vaccine received.
To assess COVID-19 vaccine uptake, respondents were
asked if they had received any dose of COVID-19 vac-
cination with 1=Yes and 0=No. Respondents who
responded in the affirmative were further asked about the
type of vaccine that they received, which we recorded in
the questionnaire based on their individual self-reports.
On the other hand, willingness to use the vaccine was
determined as a proportion of unvaccinated respondents
who agreed to take the vaccine if availed to them free of
charge. Responses were coded as 1=Yes or 0=No.

Data analysis

The filled-in questionnaire was checked for complete-
ness by the field supervisor. Data were then exported to
Stata 14 (StataCorp, College Station, TX) for cleaning
and analysis. Analysis consisted of graphical displays and
computation of descriptive statistics including frequency
distributions, percentages and mean scores. Given that
the prevalence of COVID-19 vaccination uptake (a
binary outcome) was above 10%, we found it prudent
to use a modified Poisson regression model rather than
logistic regression in order to generate precise, unbiased
estimates. At the bivariate analysis level, we computed
the dependent variable with each potential independent
variable to obtain crude prevalence ratios (cPR). A con-
servative level of significance, set at p<0.20, was used to
select potential independent variables for inclusion into
the multivariable modified Poisson regression model.
These variables included: age-group, marital status, sex,
category of respondents, average income per month, reli-
gion, highest level of education, the belief that COVID-19
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vaccine is effective, the belief that one is at a risk of con-
tracting COVID-19, and border point of entry. Correla-
tion and multi-collinearity were checked by conducting
a correlation coefficient matrix and the variance inflation
factor (VIF) test. For all potential independent variables
with a correlation coefficient of >=0.40, multi-collinear-
ity was suspected and further investigated using VIF. The
VIF results for all the potential independent variables
were less than 9.0, thus, all variables were considered for
multivariable model building. A parsimonious modified
Poisson regression model was constructed using back-
ward elimination method to generate adjusted prevalence
ratios (aPR) and their 95% confidence intervals (95% CI)
associated with the uptake of COVID-19 vaccines. Prob-
ability values of <0.05 were considered to be significant.
Data were analyzed using STATA (version 14) software.

Ethical consideration

Ethical approval was obtained from Makerere Univer-
sity School of Public Health Research and Ethics Com-
mittee (Protocol#: 833) and Uganda National Council for
Science and Technology (Protocol#: HS848ES). Written
informed consent was obtained from all respondents in
the surveys and data anonymity was ensured. All respon-
dents were informed about the content and the purpose of
the survey, the expected time for participating, and that all
information collected from them would be kept confiden-
tial. Data were stored on a password-protected computer
after identifiers had been removed. Because data collec-
tion took place when the lockdown measures had been
lifted, we administered the questionnaires face-to-face
with the respondents but ensured adequate protection of
the study team and the respondents from any ongoing risk
of contracting COVID-19 through the use of face masks
and appropriate hand hygiene measures.

Results

Population characteristics

Table 1 shows the characteristics of the study population.
Overall, 854 respondents participated in the study —50%
(n=427) from Mutukula and 50% (n=427) from Mal-
aba. Nearly half of the respondents (46%, n=391) were
aged 35 years or older while 58.8% (n=502) were males.
Twenty-two per cent (n=191) of the respondents were
Point of Entry Customs staff, 14.9% (n=127) were local
business traders; 14.7% (n=126) were market vendors,
while 14.3% (n=122) were truck drivers. Of the remain-
ing categories, 10.9% (n=93) were female sex workers,
6.2% (n=53) were health workers, while 16.6% (n=142)
belonged to ‘other categories, including cargo loaders and
off-loaders, truck mechanics, foreign exchange workers,
boda-boda (motorcycle taxi) operators, bar waiters and
waitresses, hawkers, salon attendants, security guards,
tailors, hotel managers and housewives. The majority of
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Table 1 Characteristics of the study population
Characteristic Malaba Mutukula Total

(n=427, %)

(n=427, %) (N=854, %)

Age-group (years)

18-24 38(8.9)
25-34 143 (33.5)
35-44 129 (30.2)
45+ 7(27.4)
Sex
Male 229 (53.6)
Female 198 (46.4)
Category of respondent
Point of entry customs officer 74 (17.3)
Local business traders 75(17.6)
Market vendor 87 (204)
Truck driver 80(18.7)
Sex worker 73(17.1)
Health worker 31(7.3)
Other category? 7(1.6)
Highest level of education
No formal education 9(2.1)
Primary 198 (46.4)
Secondary 160 (37.5)
Tertiary 60 (14.1)
Marital status
Single 66 (15.5)
Married 271 (63.4)
Separated/divorced/widowed 90 (21.1)
Religion
Anglican 104 (24.4)
Catholic 156 (36.5)
Moslem 98 (23.0)
Seventh Day Adventist 6(1.4)
Pentecostal 63 (14.8)
Employment status
Unemployed 3(0.7)
Employed 190 (44.5)
Self-employed 234 (54.8)
Average income per month (USD)

=131 344 (80.6)
131-394 70 (16.4)
>394 13 (3.0

28 (30.0) 166 (19.4)

54 (36.1) 297 (34.8)
89(20.8) 218 (25.5)

56 (27.6) 173 (20.3)

273 (63.9) 502 (58.8)
154 (36.1) 352 (41.2)
117 (27.4) 191 (22.4)
52(12.2) 127 (14.9)
39 (9.1) 126 (14.7)
42(9.8) 122 (14.3)
20 (4.7) 93(10.9)
22(5.2) 53(6.2)
135(31.6) 142 (16.6)
22(5.2) 1(3.6)
156 (36.5) 354 (41 5)
171 (40.1) 331(388)
78 (18.3) 138 (16.2)
178 (41.7) 244 (28.6)
221(51.7) 492 (57.6)
28 (6.6) 118 (13.8)
75(17.6) 179 (20.9)
218 (51.1) 374 (43.8)
86 (20.1) 184 (21.6)
92 15(1.8)
39(9.1) 102 (11.9)
10 (2.3) 13(1.5)
212 (49.7) 402 (47.1)
205 (48.0) 439 (51.4)
337(78.9) 681 (79.7)
68 (15.9) 138 (16.2)
22(5.2) 35(4.1)

This category included cargo loaders and off-loaders, cleaners, truck mechanics, foreign exchange workers, boda-boda cyclists, hawkers, bar waiters and waitresses,

salon attendants, security guards, tailors, hotel managers, and housewives

respondents had primary or secondary education as their
highest level of education (80.3%, n=685), 57.6% (n=492)
were currently married, 64.7% (n=553) ascribed to the
Anglican or Catholic religion; 51.4% (n=439) were self-
employed, while 80% (n=681) were low-income earners
(with an average monthly income of US$131 or less).

Perceptions about the COVID-19 vaccine
Table 2 shows the respondents’ perceptions about the
COVID-19 vaccine, overall and across study sites. In

response to a series of statements about the COVID-
19 vaccine, 81.0% (n=692) agreed with the statement,
“COVID-19 vaccine is effective against COVID-19", 74.1%
(n=633) agreed with the statement, “COVID-19 vaccine
prevents one from getting severe disease’, 51.9% (n=443)
agreed with the statement, “COVID-19 vaccine has side
effects’, while 49.3% (n=421) agreed with the statement,
“People vaccinated against COVID-19 will not contract
the coronavirus”. Despite the high level of agreement with
most of these statements, we noted some differences
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Table 2 Perceptions about the COVID-19 vaccine among high-risk populations at two land border points of entry into Uganda

Perceptions Total Malaba Mutukula Pearson’s Chi square p-value
(N=854,%) (n=427,%) (n=427,%)

COVID-19 vaccine is effective against coronavirus disease

No 58 (6.8) 32(7.5) 26 (6.1) <0.001

Yes 692 (81.0) 368 (86.2) 324 (75.9)

Don't know 104 (12.2) 27 (6.3) 77 (18.0)

People vaccinated against COVID-19 will not contract the coronavirus

Agree 421 (49.3) 193 (45.2) 228 (534) 0.024

Disagree 301 (35.2) 169 (39.6) 132(30.9)

Neutral 132 (15.4) 65(15.2) 67 (15.7)

COVID-19 vaccine has side effects

No 314 (36.8) 183 (42.9) 131(30.7) 0.001

Yes 443 (51.9) 204 (47.8) 239 (55.9)

Don't know 97 (11.3) 40 (94) 57(13.4)

COVID-19 vaccine prevents one from getting severe disease

No 102 (11.9) 73(17.1) 29 (6.8) <0.001

Yes 633 (74.1) 299 (70.0) 334 (78.2)

Don't know 119(13.9) 55(12.9) 64 (15.0)

between sites. For instance, the proportion of respon-
dents agreeing with the statement, “COVID-19 vaccine is
effective against COVID-19” was higher in Malaba than in
Mutukula (86.2%, n=368 vs. 75.9% n=324, respectively).
Conversely, a higher proportion of respondents in Mutu-
kula believed that the COVID-19 vaccine prevents one
from getting severe disease than those in Malaba (78.2%,
n=334vs. 70%, n=229, respectively).

Uptake of the COVID-19 vaccine
Table 3 shows the uptake of the COVID-19 vaccine at
Malaba and Mutukula land border points of entry, over-
all and across the different background characteristics.
Overall, 80.3% (n=686) of the respondents reported that
they received at least one vaccine dose, with a higher
proportion in Malaba (94.4%, n=403) than in Mutu-
kula (66.3%, n=283). When asked what type of vac-
cine they received, the majority respondents in Malaba
(75.9%, n=306) and 41.0% (n=116) in Malaba reported
that they received AstraZeneca and Johnson and John-
son. Nearly half of the respondents in Mutukula (47.4%,
n=134) did not know which type of vaccine they received
compared to 12.4% (n=50) of those in Malaba. Of those
who received at least one vaccine dose, 59.6% (n=409)
reported that they received a complete dose of vacci-
nation, with a higher proportion in Mutukula (68.9%
(n=195) than in Malaba (53.1%, n=214). However, none
of those who received a complete dose of vaccination
reported receiving a booster dose at either study site.
Uptake of at least one vaccine dose increased with
increasing age, from 66.3% (n=110) among those
aged 18-24 years to 93.1% (n=161) among those aged
45+years but was similar between males and females.
Uptake by population category was highest among

health workers (92.5%, n=49) followed by truck drivers
(90.9%, n=111) and female sex workers (86%, n=80), in
that order. Uptake was higher among those with primary
(82.2%, n=291) or secondary education (80.1%, n=265)
than those with no education at all (67.7%, n=21) and
among those who were separated/divorced/widowed
(87.3%, n=103) than those who were single (68.9%,
n=168). By income status, nearly all (97.1%, n=34) of
those earning an average monthly income of more than
US$394 per month received at least one vaccine dose
compared to 78.8% (n=537) among those who earned
less than or equal to US$131.

Factors associated with COVID-19 vaccine uptake

Table 4 shows the factors associated with COVID-19 vac-
cine uptake at bivariate and multivariable analysis lev-
els. At bivariate analysis, the factors that were positively
associated with COVID-19 vaccine uptake were: older
age-group (i.e., those aged 25—-34 years, 35—44 years and
45-+years were significantly more likely to have received
the COVID-19 vaccine than those aged 18-24 years),
being a health worker [crude PR [cPR] (95% CI)=1.12
(1.00, 1.25)], being currently married [cPR (95% CI)=1.23
(1.12, 1.34)] or separated/divorced/widowed [cPR (95%
CI)=1.27 (1.14, 1.41)]; earning an average monthly
income of more than US$394 per month [cPR (95%
CI)=1.23 (1.15, 1.32)], and the belief that the COVID-19
vaccine is effective [cPR (95% CI)=1.31 (1.09, 1.59)]. On
the other hand, factors that were negatively associated
with COVID-19 vaccine uptake were being Catholic [cPR
(95% CI)=0.85 (0.78, 0.92)], not believing that one was at
risk of contracting the coronavirus [cPR (95% CI)=0.91
(0.85, 0.99)] and living in Mutukula [cPR (95% CI)=0.70
(0.65, 0.75)].
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Table 3 Uptake of COVID-19 vaccine among high-risk populations at two border points of entry into Uganda

Characteristic Total Malaba Mutukula
N n (%) N n (%) N n (%)

All 854 686 (80.3) 427 403 (94.4) 427 283 (66.3)
Age-group (years)
18-24 166 110 (66.3) 38 0(79.0) 128 80 (62.5)
25-34 297 230(77.4) 143 133(93.0) 154 97 (63.0)
35-44 218 185 (84.9) 129 125 (96.9) 89 60 (67.4)
45+ 173 161 (93.1) 117 115(98.3) 56 46 (82.1)
Sex
Male 502 397 (79.7) 229 221(96.5) 273 176 (64.5)
Female 352 289 (82.1) 198 182(91.9) 154 107 (69.5)
Category of respondent
Market vendor 126 104 (82.5) 87 83 (954) 39 21 (53.9)
Local business traders 127 102 (80.3) 75 69 (92.0) 52 33 (63.5)
Sex worker 93 80 (86.0) 73 68 (93.2) 20 12 (60.0)
Truck driver 122 111 (90.9) 80 77 (96.3) 42 34(81.0)
Point of entry customs officer 191 150 (78.5) 74 71 (96.0) 117 79 (67.5)
Health worker 53 49 (92.5) 31 30 (96.8) 22 19 (86.4)
Other category 142 90 (63.4) 7 5(71.4) 135 85 (63.0)
Highest level of education
No formal education 31 21(67.7) 9 8(88.9) 22 3(59.1)
Primary 354 291(82.2) 198 192 (97.0) 156 99 (63.5)
Secondary 331 265 (80.1) 160 150 (93.8) 171 115 (67 3)
Tertiary 138 109 (78.9) 60 3(88.3) 78 6(71.8)
Marital status
Single 244 168 (68.9) 66 59 (89.4) 178 109 (61.2)
Married 492 415 (84.4) 271 257 (94.8) 221 158 (71.5)
Separated/divorced/Widowed 118 103 (87.3) 90 87 (96.7) 28 16 (57.1)
Religion
Anglican 179 7(87.7) 104 97 (93.3) 75 60 (80.0)
Catholic 374 278 (74.3) 156 146 (93.6) 218 132 (60.6)
Moslem 184 6 (84.8) 98 95 (96.9) 86 61(70.9)
Seventh-Day Adventist 15 (800) 6 6 (100.0) 9 6 (66.7)
Pentecostal 102 83(814) 63 59(93.7) 39 24 (61.5)
Employment status
Unemployed 13 9(69.2) 3 2 (66.7) 10 7 (70.0)
Employed 402 332(82.6) 190 181(95.3) 212 151(71.2)
Self-employed 439 345 (78.6) 234 220 (94.0) 205 125 (60.9)
Average income per month (USD)

=131 681 537(788) 344 323(93.9) 337 214 (63.5)
131-394 138 115 (83.3) 70 67 (95.7) 68 48 (70.6)
>394 35 34(97.7) 13 13(100.0) 22 21 (95.5)

At multivariable analysis, after adjusting for poten-
tial and suspected confounders, the factors that were
positively associated with COVID-19 vaccine uptake
were: age-group 35—44 years [adjusted Prevalence Ratio
[aPR] (95% CI)=1.13 (1.01, 1.27)] or 45+years [aPR (95%
CI)=1.19 (1.07, 1.33)] relative to 18—24 years; being a
truck driver [aPR (95% CI)=1.16 (1.04, 1.29)] or health
worker [aPR (95% CI)=1.18 (1.05, 1.32)]; earning an aver-
age monthly income of more than US$394 per month
[aPR (95% CI)=1.19 (1.08, 1.30)], and the belief that the
COVID-19 vaccine is effective against the coronavirus

[aPR (95% CI)=1.32 (1.10, 1.58)]. The only factor that
was negatively associated with COVID-19 vaccine uptake
at the multivariable analysis was residence in Mutukula
[aPR (95% CI)=0.73 (0.68, 0.78)].

Willingness to take the COVID-19 vaccine among those
that were not yet vaccinated

Table 5 shows the distribution of willingness to take
the COVID-19 vaccine, overall and by study site, across
different background characteristics. Overall, 19.7%
(n=168) of the respondents reported that they had not
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Table 4 Factors associated with vaccine uptake among high-risk populations at two border points of entry into Uganda

Characteristic Total Crude Prevalence Ratio [cPR], 95% Cl Adjusted PR [aPR], (95% Cl)
N n (%)

Age-group (years)

18-24 166 110 (66.3) Ref Ref

25-34 297 230 (77.4) 7(1.03-1.32) 1.06 (0.94-1.19)

35-44 218 185 (84.8) 1.28 (1.13-1.45) 1.13(1.01-1.27)

45+ 173 161 (93.1) 140 (1.25-1.58) 1.19(1.07-1.33)

Sex

Male 502 397 (79.1) Ref Ref

Female 352 289 (82.1) 1.04 (0.97-1.11) 1.02 (0.96.1.08)

Category of respondent

Market vendor 126 104 (82.5) Ref Ref

Local business traders 127 102 (80.3) 0.97 (0.86-1.09) 1.05(0.94-1.16)

Sex worker 93 80 (86.0) 1.04 (0.93-1.17) 1.07 (0.96-1.19)

Truck driver 122 1(90.9) 1.10 (0.99-1.23) 1.16 (1.04-1.29)

Point of entry customs officers 191 150 (78.5) 0.95 (0.85-1.06) 1(0.99-1.29)

Health worker 53 49 (92.5) 1.12 (1.00-1.25) 1.18 (1.05-1.32)

Other category 142 90 (63.4) 0.77 (0.66-0.89) 1.05(0.89-1.23)

Highest level of education

No formal education 31 21(67.7) Ref Ref

Primary 354 291 (82.2) 1.21 (0.95-1.56) 1.05 (0.83-1.33)

Secondary 331 265 (80.1) 1.18(0.92-1.52) 1.09 (0.86-1.37)

Tertiary 138 109 (78.9) 1.27 (0.90-1.51) 0.99 (0.77-1.28)

Marital status

Single 244 168 (68.9) Ref Ref

Married 492 5(84.4) 1.23(1.12-1.34) 1.03(0.92-1.15)

Separated/divorced/Widowed 118 103 (87.3) 127 (1.14-141) 0.99 (0.88-1.13)

Religion

Anglican 179 157 (87.7) Ref Ref

Catholic 374 278 (74.3) 0.85(0.78-0.92) 0.89 (0.83-0.96)

Moslem 184 156 (84.8) 0.97 (0.89-1.05) 0.99 (0.91-1.07)

Seventh-Day Adventist 15 2(80.0) 091 (0.70-1.18) 0.93(0.74-1.17)

Pentecostal 102 83 (81.4) 0.93 (0.83-1.03) 0.93 (0.84-1.02)

Average income per month (USD)

<=131 681 537 (78.9) Ref Ref

131-394 138 115 (83.3) 1.06 (0.97-1.15) 1.01 (0.92-1.09)

>394 35 34(97.1) 1.23(1.15-1.32) 1.19 (1.08-1.30)

COVID-19 vaccine is effective

No 58 38 (65.5) Ref Ref

Yes 692 595 (85.9) 1.31 (1.09-1.59) 1.32(1.10-1.58)

Don't know 104 53(50.9) 0.78 (0.59-1.01) 0.85 (0.66-1.10)

Being at risk of contracting COVID-19

Agree

Neutral 560 465 (3.0) Ref Ref

Disagree 28 19 (67.9) 0.82 (0.63-1.06) 0.89(0.71-1.13)
266 202 (75.9) 0.91 (0.85-0.99) 0.94 (0.88-1.01)

Border point of entry

Malaba 427 403 (94.4) Ref Ref

Mutukula 427 283 (66.3) 0.70 (0.65-0.75) 0.73 (0.68-0.78)

been vaccinated against COVID-19. Of these, 58.9%  Willingness to take the vaccine increased with increas-
(n=99) were willing to take the COVID-19 vaccine if ing age from 53.6% (n=30) among those aged 18-24
availed to them free of charge, with similar proportions  years to 69.7% (n=23) among those aged 35-44 years
in Malaba (58.3%, n=14) and Mutukula (59.0%, n=85).  but was lower among those aged 45+years (33.3%, n=4).
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Table 5 Willingness to take the COVID-19 vaccine among high-risk populations who had not yet been vaccinated
Characteristic Total Malaba Mutukula

N n (%) N n (%) N n (%)
All 168 99 (58.9) 24 14 (58.3) 144 85 (59.0)
Age-group (years)
18-24 56 30 (53.6) 3(37.5) 48 27 (56.3)
25-34 67 42 (62.7) 10 8(80.0) 57 34 (59.7)
35-44 33 23(69.7) 4 3(75.0) 29 20 (69.0)
45+ 12 4(333) 2 0(0.0) 10 4(40.0)
Sex
Male 105 62 (59.1) 5(62.5) 97 57 (58.8)
Female 63 37 (58.7) 16 9(56.3) 47 28 (59.6)
Category of respondent
Market vendor 22 14 (63.6) 4 2 (50.0) 18 12 (66.7)
Local business traders 25 13 (52.0) 6 5(83.3) 19 8(42.1)
Sex worker 13 8(61.5) 5 3(60.0) 8 5(62.5)
Truck driver 11 8(72.7) 3 1(333) 8 7 (87.5)
Point of entry customs officer 41 22 (53.7) 3 1(33.3) 38 21 (55.3)
Health worker 4 1(25.0) 1 1(100.0) 3 0(0.0)
Other category 52 33 (63.5) 2 1 (50.0) 50 32 (64.0)
Highest level of education
No formal education 10 7(70.0) 1 1(100.0) 9 6 (66.7)
Primary 63 42 (66.7) 1(16.7) 57 41(71.9)
Secondary 66 34 (51.5) 10 5(50.0) 56 29(51.8)
Tertiary 29 16 (55.2) 7(100.0) 22 9 (40.9)
Marital status
Single 76 47 (61.0) 7 3(429) 69 37(53.6)
Married 77 40 (52.6) 14 8(57.1) 63 39(61.9)
Divorced/separated/Widowed 15 12 (80.0) 3 3(100.0) 12 9 (75.0)
Religion
Anglican 22 11 (50.0) 4(57.1) 15 7 (46.7)
Catholic 96 60 (62.5) 10 6 (60.0) 86 54 (62.8)
Moslem 28 19 (67.9) 3(100.0) 25 16 (64.0)
Seventh Day Adventist 3 1(33.3) 0 (0.0) 3 1(33.3)
Pentecostal 19 8(42.1) 1(25.0) 15 7 (46.7)
Employment status
Unemployed 4 2 (50.0) 1 0(0.0) 3 2 (66.7)
Employed 70 43 (614) 9 5(55.6) 61 38(62.3)
Self-employed 94 54 (57.5) 14 9(64.3) 80 45 (56.3)
Average income per month (USD)
<131 129 79 (61.2) 18 11(61.1) m 68 (61.3)
>131 39 20 (51.3) 3(50.0) 33 17 (51.5)

Willingness to take the vaccine was similar between
males and females (males: 59.1%, n=62; females: 58.7%,
n=37). Over half of almost every category of respondents
were willing to take the vaccine, with a higher propor-
tion reported among truck drivers (72.7%, n=8) than the
other categories, but willingness to take the vaccine was
lower among health workers (25%, n=1).

Factors associated with willingness to take the COVID-19
vaccine

Table 6 shows the factors associated with willing-
ness to take the COVID-19 vaccine at the bivariate and

multivariable analysis levels. At bivariate analysis, the
factors that were positively associated with willingness
to take the vaccine were: the belief that the COVID-19
vaccine is effective against the coronavirus [cPR (95%
CI)=2.22 (1.28, 3.83)]; the belief that one can contract
the coronavirus if not vaccinated [cPR (95% CI)=5.34
(2.52, 11.30)]; the belief that people vaccinated against
COVID-19 would not contract the virus [cPR (95%
CI)=1.33 (1.06, 1.67)] and the belief that the community
in which they lived was at risk of COVID-19 [cPR (95%
CI)=2.39 (1.65, 3.47)]. Being neutral regarding whether
people vaccinated against COVID-19 would contract or
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Table 6 Factors associated with willingness to take the COVID-19 vaccine among high-risk populations who had not yet been

vaccinated

Characteristic Total Crude PR [cPR], (95%  Adjusted PR
N n (%) qn [aPR], (95% CI)?

Age-group (years)

18-24 56 30(53.6) Ref Ref

25-34 67 42 (62.7) 1.17 (0.86-1.59) 1.35(0.98-1.88)

35-44 33 23 (69.7) 1.30(0.93-1.81) 1.40 (0.96-2.03)

45+ 12 4(333) 0.62(0.27-1.44) 130 (0.71-2.31)

Sex

Male 105 62 (59.1) Ref Ref

Female 63 37(58.7) 0.99(0.77-1.29) 0.91 (0.69-1.20)

Category of respondent

Market vendor 22 14 (63.6) Ref Ref

Local business traders 25 13(52.0) 0.82 (0.50-1.34) 1.24 (0.85-1.82)

Sex worker 13 8(61.5) 0.97 (0.57-1.65) 44 (0.96-2.15)

Truck driver 1M 8(72.7) 1.14(0.71-1.85) 1.00 (0.70-1.44)

Point of entry customs officer 41 22 (53.7) 0.84 (0.55-1.29) 1.15(0.79-1.69)

Health worker 4 1(25.0) 0.39(0.07-2.22) 040 (0.08-2.11)

Other category 52 33(63.5) 0.10 (0.68-1.46) 1.35(0.99-1.84)

Border point of entry

Malaba 24 14 (58.3) Ref Ref

Mutukula 144 85 (59.0) 1.01 (0.70-1.46) 0.81(0.59-1.11)

COVID-19 vaccine is effective against coronavirus disease

No 111 9(33.3) Ref Ref

Yes 27 82(73.9) 2.22(1.28-3.83) 1.30 (0.84-2.01)

Don't know 30 8(26.7) 0.80(0.36-1.78) 0.97 (0.49-1.92)

Do you think you can contract COVID-19?

No 118 6(14.3) Ref Ref

Yes 42 90 (76.3) 5.34(2.52-11.30) 3,67 (1.90-7.10)

Don't know 8 3(37.5) 2.63(0.82-842) 2.28 (0.88-5.93)

People vaccinated against COVID-19 will not contract the

coronavirus

Agree 85 51 (60.0) Ref Ref

Neutral 38 12(31.6) 0.53(0.32-0.89) 0.86 (0.56-1.30)

Disagree 45 36 (80.0) 1.33(1.-06-1.67) 1.15(0.94-1.41)

COVID-19 vaccine has side effects

No 95 25 (73.5) Ref Ref

Yes 34 50(52.6) 0.72 (0.54-0.95) 0.90 (0.68-1.19)

Don't know 39 24(61.5) 0.84 (0.61-1.15) 1.07 (0.78-1.47)

COVID-19 still exists in Uganda

Agree 91 23 (25.3) Ref Ref

Neutral 15 5(333) 0.89 (0.61-1.30) 1.07 (0.75-1.53)

Disagree 62 41 (66.1) 045 (0.31-0.66) 0.59 (0.42-0.82)

Thought their communities are at risk of COVID-19

No 59 20(33.9) Ref Ref

Yes 79 64 (81.0) 2.39(1.65-347) 1.86 (1.33-2.62)

Don't know 30 15 (50.0) 1.48 (0.89-2.45) 1.54 (0.99-2.40)

?Adjusted for: average monthly income, religious affiliation, marital status, and highest level of education. None of these factors were found to be significantly

associated with willingness to take the COVID-19 vaccine

not contract the coronavirus [cPR (95% CI)=0.53 (0.32,
0.89)]; the belief that the COVID-19 vaccine has side
effects [cPR (95% CI)=0.72% (0.54, 0.95)] and not believ-
ing that COVID-19 still existed in Uganda [cPR (95%
CI)=0.45 (0.31, 0.66) were negatively associated with

willingness to receive the COVID-19 vaccine at this level.
At multivariable analysis, the factors that were positively
associated with willingness to receive the COVID-19 vac-
cine were: the belief that one can contract the coronavi-
rus if not vaccinated [aPR (95% CI)=3.67 (1.90, 7.10)] and
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the belief that the community in which they lived was at
risk of COVID-19 [aPR (95% CI)=1.86 (1.33, 2.62)]. Not
believing that COVID-19 still existed in Uganda was neg-
atively associated with willingness to take the COVID-19
vaccine [aPR (95% CI)=0.59 (0.42, 0.82)].

Discussion

Our study of the uptake and willingness to take the
COVID-19 vaccine among unvaccinated Ugandans at
two land border points of entry into Uganda (Malaba and
Mutukula) at least one year following the ease of COVID-
19 lockdown restrictions, shows that: (a) eight out of
every ten respondents received at least one vaccine dose;
(b) nearly six out of every ten respondents, who received
at least one vaccine dose, reported that they received a
complete dose of vaccination; (c) none of those who
received a complete dose of vaccination reported receiv-
ing a booster dose; while (d) six out of every ten unvac-
cinated respondents expressed willingness to receive
the vaccine. Although COVID-19 vaccine uptake was
high, the fact that none of the fully vaccinated individu-
als reported that they received a booster dose suggest
that many of the vaccinated individuals did not receive
ongoing protection from COVID-19. These findings call
for a need for increased health promotion to improve the
population’s appreciation of the need for full and ongoing
vaccination given the continued risk of COVID-19 in the
community.

Our findings show that vaccination uptake at the two
border points of entry was much higher than among the
general population in Uganda. Based on the data avail-
able on the WHO dashboard on COVID-19 vaccinations,
only 48% of Ugandans received at least one vaccination
dose with only 29% of those vaccinated reporting that
they received a complete dose, while only 2% reported
that they received a booster dose as of November 26th,
2023 [7]. It is not surprising that the vaccination uptake
at the land border points of entry was higher than among
members of the general population, given that at all
points of entry, including land and air, all point of entry
workers, cross-border travelers and residents living at
those sites were required to have evidence of vaccina-
tion. It was mandatory to show possession of a vaccina-
tion card before travelers were allowed to cross country
borders. Besides the government mandate to ensure
maximum vaccination, there were also more targeted
interventions towards points of entry, including initia-
tives to fund vaccination promotion campaigns at these
points of entry [24, 27]. Border points of entry were tar-
geted for COVID-19 vaccination campaigns as these
areas not only serve as points of entry of people and
goods into the country but also as points of entry of
infectious diseases that are spread from one country to
the other. Thus, efforts to enforce COVID-19 vaccination
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at the border points of entry are crucial for sustained
control of the spread of infectious diseases globally [28].

It is not known why the proportion of vaccinated indi-
viduals who received at least one vaccine dose were likely
to be residents of Mutukula yet overall vaccine uptake at
Mutukula was much lower than those of Malaba. Indeed,
vaccination uptake at Mutukula was lower than that at
Malaba despite the fact that enforcement of COVID-
19 vaccination happened at the same sites. However,
because Mutukula is closer to Tanzania which initially
expressed reservations about the existence of COVID-
19, and thus was slow in enforcing COVID-19 prevention
measures [29, 30]; this might be the reason why people
in Mutukula did not feel obliged to go for vaccination as
those in Malaba. Requirements for entry into Kenya dur-
ing the active phase of COVID-19 were much stricter
than those for entry into Tanzania. However, this still
does not help to explain why the percentage of respon-
dents with a complete dose of vaccination was higher
among residents of Mutukula than those of Malaba. It
is likely that we recruited respondents that were already
motivated to accept the COVID-19 vaccine and that the
differences in COVID-19 vaccine uptake between the two
sites may be due to chance rather than related to their
exact locations. Additional inquiry may be necessary to
understand the surprisingly higher uptake of a complete
vaccination dose at a site that was closer to a country that
initially opposed the existence of COVID-19.

We found that none of those who reported receiving
a complete dose of COVID-19 vaccination had received
any booster dose. The demand for booster doses is gener-
ally low in some settings, ranging between 8 and 39.5%
across studies [31-33]. The low demand for booster
doses may be due to the fear of side-effects, the percep-
tion that the booster would not provide additional pro-
tection over the vaccines already received, and concerns
about booster safety or that it would not protect from the
coronavirus infection [33]. The low demand for booster
doses, coupled with the low demand for COVID-19 vac-
cines among unvaccinated population, has led to a large
number of vaccines expiring in the stores [34, 35]. These
findings call for a need for evidence-based public health
interventions to improve COVID-19 uptake such as rais-
ing awareness of the effectiveness of COVID-19 vac-
cine, reducing barriers to vaccination, and integration
of COVID-19 vaccination into the primary healthcare
system [36]. Indeed, as of February 2024, over 100 indi-
viduals tested positive for COVID-19 in Uganda [7] while
two people died of COVID-19 in Uganda in January 2024
[37]. This is a clear indication that the COVID-19 threat
is still apparent and that the need for ongoing COVID-19
vaccination, including targeting currently unvaccinated
individuals as well those who are due for their booster
doses, is well justified.
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We found that nearly 60% of the high-risk populations
that had not yet been vaccinated at the time of the study
were willing to take the COVID-19 vaccine, with a simi-
lar proportion in Mutukula and Malaba land points of
entry into Uganda. This level of willingness to take the
vaccine is definitely lower than previously reported in
studies conducted between 2020 and 2022, during the
active phase of the pandemic or immediately before or
during the introduction of COVID-19 vaccines [38—40].
For instance, Kanyanda et al. [39] found between 64.5%
and 97.9% willingness to accept the vaccine in a study
conducted in six sub-Saharan African countries between
September and December 2020 while Bongomin et al.
[38] found 70% willingness to accept the vaccine in a
Ugandan study conducted in March/April 2021. How-
ever, it was surprising that, over one year after the ease
of restrictions (which were eased in September 2021), the
proportion of those who were willing to get vaccinated
against COVID-19 was still as high as 60%. One prob-
able explanation for this relatively high willingness to
take the vaccine could be due to continued fears of vac-
cination mandates where the possession of a COVID-19
vaccination certificate might be required in future border
crossings or movements to other countries. However,
with countries easing the need to show evidence of full
vaccination across the globe, it is likely that the demand
for COVID-19 vaccination has substantively gone down.
Indeed, countries are now reporting vaccine expiries due
to the low demand for COVID-19 vaccines [34, 41]. As
of 31 December 2022, 23,511,577 million expired doses
had been reported to the WHO African Regional Office,
representing 3.1% of doses received in the African region.
Algeria, Senegal, Madagascar, the Democratic Republic
of Congo, and Nigeria accounted for 65% of the expired
doses reported in the African region [41]. A recent audit
report in Uganda suggests that over 5.6 million doses of
COVID-19 vaccines, purchased through a World Bank
loan by the Ugandan government, have expired [35]. Val-
ued at 28.1 billion Ugandan shillings ($7.3 m; £5.8 m),
these vaccines will be withdrawn from health facilities
and destroyed [35].

This study had several limitations and strengths.
Our estimation of the proportion of respondents who
received a complete dose of vaccination is based on those
who reported that they received at least one vaccine
dose. While this is safe and includes those who received a
vaccine that required only one vaccine dose for complete
vaccination, our estimate of the full dose of vaccination
is affected by the fact that nearly half (47%) of respon-
dents at Mutukula did not know what type of vaccine
they received. Thus, our estimation of the complete dose
of vaccination should be interpreted with caution given
that we could not tell what type of vaccine some of the
participants received and whether or not those vaccines
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required a single dose or two doses to have a complete
dose of vaccination. Besides, while we don't have any
reasons to believe that participants’ responses to ques-
tions about COVID-19 vaccination were not honest, we
think that the existence of COVID-19 mandates that
were in place regarding cross-border traveling during
the COVID-19 period (e.g., presentation of a COVID-
19 vaccination certificate) may have influenced the find-
ings both positively and negatively. In a positive sense,
the presence of these mandates could have motivated
people to go for vaccination [42—44], suggesting that the
reported COVID-19 uptake may have been a true reflec-
tion of the vaccination uptake in this population. How-
ever, in a negative sense, the COVID-19 mandates may
have led to a social desirability bias: some participants
may have opted to report that they received the vaccine
when they actually did not receive it due to the need to
conform with community expectations of being fully
vaccinated. Either way, the presence of a social desirabil-
ity bias may have led to under- or over-reporting of the
vaccination uptake, yet we did not ask to take a look at
the vaccination cards, among those who self-reported
that they were already vaccinated. Further research is
warranted to determine the actual COVID-19 vaccina-
tion uptake, including a need to verify the vaccination
status through checking the vaccination card. The other
limitation is that the study was conducted at least one
year after the ease of COVID-19 lockdown restrictions.
Therefore, the willingness to take the vaccine reported in
this paper may reflect the perceptions of those that were
interviewed (who might have been a self-selected, moti-
vated group) rather than a representation of the different
categories of the population that were targeted for inter-
view or the general population in the study sites. How-
ever, given that some people still considered themselves
or their community to be at risk of COVID-19, it is likely
that the willingness to take the vaccine that is reported
in this paper may suggest that there are some people out
there who are willing to take the COVID-19 vaccine even
after the lockdown was lifted.

It is important to note that the study findings reported
in this paper are based on data that were collected from a
convenient sample that was not representative of the dif-
ferent categories of respondents interviewed. It is likely
that the people we interviewed may have been a moti-
vated group that came to our recruitment venues/sites
but who might be different from those that did not come
to those sites. Thus, our study findings may not be gen-
eralizable to the respective respondent categories or to
the general population at the respective study sites. The
main strength is that this is one among a few studies con-
ducted at border points of entry into Uganda after the
ease of COVID-19 lockdown restrictions to assess peo-
ple’s willingness to take the COVID-19 vaccine at a time
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when most of the available vaccines are already expiring
in the stores. Although the study was conducted at two
of Uganda’s 36 points of entry, we believe that the study
findings can help to inform efforts to increase health pro-
motion and continued sensitization to encourage peo-
ple at all border points of entry to take up the vaccines,
including booster doses, given that there is ongoing risk
for contracting new COVID-19 variants [45] and other
infectious diseases in the community.

Conclusion

We found a high uptake of the COVID-19 vaccine and a
moderate level of willingness to take the vaccine among
respondents that were unvaccinated at the time of the
study. Both the uptake and willingness to take the vac-
cine were influenced by respondents’ age (both increased
with increasing age), nature of occupation (high among
truck drivers and health workers) and perceptions about
the efficacy of the vaccine coupled with potential risks of
COVID-19 infection, especially among those that consid-
ered COVID-19 to still be a health threat in Uganda. Our
findings call for a need for continued health promotion to
encourage unvaccinated Ugandans to take up the avail-
able vaccines, including booster doses, to reduce the risk
of contracting new COVID-19 variants and other infec-
tious diseases.
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