International Journal of Health Sciences

June 2023, Vol. 11, No. 1, pp. 77-86

ISSN: 2372-5060 (Print), 2372-5079 (Online)

Copyright © The Authoz(s). All Rights Reserved.

Published by American Research Institute for Policy Development
DOI: 10.15640/ijhs.v11n1al0

URL: https://doi.otg/10.15640/ijhs.v11n1al0

COVID-19 Vaccine Uptake and Hesitancy among University Students: Lessons for Future
Preparedness in Implementing Vaccine-Related Pandemic Intervention Strategies

Allan Cheruiyot Korir', Allan Tulienge Wafula', Steward Mudenda’, Ferdinand Ndubi’, Martin
Kampamba’, Christabel Nang’andu Hikaambo’, & Godfrey Mayoka'*

Abstract

Vaccination emerged as the game-changer in mitigating the symptoms and consequences of coronavirus
disease 2019 (COVID-19). However, vaccine hesitancy has presented a significant barrier to reaching
optimal vaccination rates. This study assessed vaccine acceptance and hesitancy and the contributing
factors among university students in Kenya.

We employed a cross-sectional, population-based online survey among 476 undergraduate students at
Jomo Kenyatta University of Agriculture and Technology from September 2022 to November 2022.
Data gathered from the participants included sociodemographics, vaccination status and acceptance, and
measures to improve vaccine uptake. Data were analysed using SPSS version 25.

Of the 476 participants, only 53% were vaccinated at the time of the study and 16.2% of the
unvaccinated students expressed willingness to receive the COVID-19 vaccine, thereby leading to an
overall vaccine acceptance of 69.2% for this study. Fears about the vaccine’s side effects (54.1%) and
efficacy (22.8%) emerged as the main reasons for vaccine hesitancy. Educative programs (53%) to
combat misinformation against COVID-19 vaccines were highlighted as the main measure to enhance
vaccine-uptake among the youth.

Addressing vaccine hesitancy among this subpopulation is critical for achieving herd immunity and
reducing transmission risks not only within university surroundings but also in society at large.

Keywords: COVID-19; Kenya; Students; Vaccine acceptance; Vaccine Hesitancy
1. Introduction

The ravages of the coronavirus disease 2019 (COVID-19) are still vivid, three years after the World
Health Organization (WHO) declared it a pandemic (Cucinotta & Vanelli, 2020; Sohrabi e a/, 2020). With China
as the epicenter, it was not long before the world came under the siege of COVID-19 (Byttebier, 2022; Rabi et 4.,
2020; Rothan & Byrareddy, 2020), prompting various public health measures, at a national and international scale,
including enhanced hand hygiene and social distancing, restricted movements and intensified screening towards
mitigating the crippling morbidity and mortality associated with the disease (Halperin ez a/, 2021; Huang et al,
2021; Mudenda, e¢# al., 2022; Piret & Boivin, 2021).

At an unprecedented pace, not previously seen in the drug discovery landscape, vaccines were rolled out
within 2 years of the pandemic breakout, to add to the armamentarium in fighting the scourge (Piret & Boivin,
2021). However, providing a vaccine may not guarantee that there will be adequate acceptance by the public due
to multifaceted factors ranging from cultural, religious, economic, and geopolitical reasons (Mudenda, 2021;
Mudenda, e al, 2022). Vaccine hesitancy occurs when there is a delay or refusal to be vaccinated despite the
availability of vaccination services (Kumar ez a/., 2016; MacDonald ez af., 2015).
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Inconsistent observations have been made across geographical locations regarding vaccine acceptance
(Cascini et al., 2021; George et al., 2023; Mudenda, ¢# al, 2022; Noushad ¢7 al., 2022; Pagador et al., 2022; Sallam,
2021; Sallam e al, 2021; Sharma ef al., 2022).

For example, moderate vaccination acceptance rates against COVID-19 were reported in the general
population (Cascini e¢# af, 2021; Mudenda, e al, 2022; Wang e al, 2022), among healthcare workers (HCWs)
(Leigh et al, 2022; Nomhwange ¢ al., 2022), and university students (Barello ef 4/, 2020; Mudenda, ¢f al., 2022).
Concerns about side effects and doubts over vaccine effectiveness have been key contributors to low vaccine
acceptance rates (Kelekar ez al, 2021; Kricorian ez al,, 2022; Lucia et al., 2020; Papagiannis ez al., 2021; Zhang et al.,
2022). In addition, misinformation, including myths with unfounded basis, have fanned vaccine hesitancy (Astes
& Umeta, 2022; Neai et al, 2022; Ogunleye e# al., 2022; Sallam ez al., 2021; Tahir ez al., 2021).

The resumption of conventional academic activities, many of which had been suspended or shifted to
virtual learning platforms at the height of the pandemic, required that students adhere to the recommended
COVID-19 prevention measures including strong considerations to be vaccinated (Ahmed, 2022; Lufungulo ¢ 4/,
2021; Melnick ez al,, 2020; Mwila ez al, 2021). However, COVID-19 vaccine hesitancy has been observed among
university students, a key population in the fight against such pandemics (Osur et @, 2022; Shah et al, 2022).
Consequently, university, and indeed other college-going students, are a critical population to consider when
formulating public health interventional strategies, such as mass vaccination campaigns (Mudenda, ef a/.,, 2022).

In Kenya, the acceptance of COVID-19 vaccines has been reported in a few studies involving the general
population and HCWs, wherein one study found a high vaccine hesitancy of 36.5% (Orangi ¢z a/, 2021). However,
little is known about the acceptance of COVID-19 vaccines among university students. Therefore, this study
assessed vaccine acceptance and hesitancy among students in one of the premier universities in Kenya. Insights
regarding hindrances to, and motivations for, vaccination uptake are crucial in providing empirical evidence
towards formulating appropriate strategies to enhance vaccine uptake for future pandemics, should these require
vaccination as an intervention.

2. Materials and methods
1. Study Design, Site, and Population

This cross-sectional study was conducted among undergraduate students enrolled at the Jomo Kenyatta
University of Agriculture and Technology (JKUAT), Main Campus from September 2022 to November 2022.
JKUAT is a premier public university situated in Kiambu County, Kenya, 36 kilometres Northeast of Nairobi,
with a population of over 30,000 students. The university admits students from across the country through a
centralised Government-operated university admission system supervised by the Kenya Universities and Colleges
Central Placement Service, a state corporation. To be eligible, a student had to be currently registered and
provided consent to participate in the study.

2. Sample Size Estimation and Sampling Technique

The sample size for the study was determined using Yamane’s formula (Charan & Biswas, 2013). With no
previous study conducted in Kenya among this sub-population, we applied a total estimated student population of
30,000 and a margin of error of 5% which resulted in a sample size of 395. We took into consideration a 20%
non-response rate, and this led to a minimum sample size of 474 students.

The calculated sample size was then divided among the five colleges of the university, namely, the College
of Health Sciences (COHES), College of Engineering and Technology (COETEC), College of Pure and Applied
Sciences (COPAS), College of Agriculture and Natural Resources (COANRE) and the College of Human
Resource and Development (COHRED). The stratified sample size from each College was representative of the
percentage of the total student population from that College.

Class representatives from the various colleges were approached to assist with distributing the online
questionnaire via respective class WhatsApp groups. Each response was then labelled with a study number, from
which responses were randomly selected for the study from each stratum.

3. Data collection

Data was collected using a self-administered structured questionnaire adapted from a related study (Sethi
et al., 2021), designed using Google Forms. The first section of the questionnaire contained a provision for
informed consent to be able to participate in the study. Those who provided consent were then automatically
directed to subsequent sections related to the study, while those who did not provide consent were prompted to
submit the questionnaire, thereby terminating their further progress to participate in the study.
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The second section of the questionnaire consisted of questions to obtain sociodemographic information
including participants’ college of enrolment, course of study, year of study, gender, religion, and residence. The
third section comprised of questions related to a participant’s encounter with COVID-19, and their vaccination
status. Those who indicated that they were vaccinated were asked to provide information about the type of
vaccine that they received and their motivation for being vaccinated.

For the partially vaccinated individuals, they were asked to provide reasons for not completing the
vaccine dose schedule. On the other hand, the unvaccinated respondents were asked about their willingness to
consider receiving a COVID-19 vaccination and those not willing to take the vaccine formed the vaccine hesitant
population. This group was asked to provide reasons for their vaccine hesitancy. In addition, participants were
asked about their opinions on vaccine effectiveness and their suggestions on what would enhance vaccination
uptake, especially among the youth.

4. Data analysis

Data was collected and cleaned in Microsoft Excel 2016 while coding and analysis were performed using
IBM Statistical Package for Social Sciences (SPSS) Version 25. Descriptive statistics are presented as frequencies
and percentages. A Pearson-Chi-square test was used to compare between the vaccinated and unvaccinated
frequencies of categorical variables and in all cases, a value of p < 0.05 was considered statistically significant.

5. Ethical approval

Ethical approval was sought from the JKUAT Institutional Research and Ethics Committee before the
commencement of the study (JKU/ISERC/02316/0744). Participants were assured of their anonymity and the
confidentiality of the information obtained as no personal identifiers were used in collecting the information. The
study purpose and objectives were also explained, and informed consent was sought from study participants prior
to participation in the study.

3. Results
1. Demographics of study participants

The study attracted 476 respondents with an almost equal gender distribution (female, 242, 50.8%), the
majority of whom (435, 91.3%) professed the Christian religion (Table 1). Having applied a stratified sampling
technique, the college distribution of the respondents reflected the population distribution among the five colleges
in the university with COHRED and COANRE having the most (164, 34.4%) and least (37, 7.8%) number of
respondents, respectively. Most participants were either in their second (153, 32.1%) or fourth (131, 27.5%) year
of studies and resided outside of the university, that is, not within university hostels (372, 78.2%) (Table 1).

Table 1. Sociodemographic characteristics and vaccination status of study participants (N=476)

Vaccinated
1 0
Category Total Population, n (%) Yes, n (%) No, n (%) p Value
Gender
Male 234 (49.2) 117 (46.1) 117 (52.7) 0.148
Female 242 (50.8) 137 (46.1) 105 (52.7) ’
Religion
Christian 435 (91.3) 236 (92.9) 199 (89.6)
Muslim 28 (5.9) 12 (4.7) 16 (7,2) 0.438
Others* 13 (2.8) 6 (2.4) 7 (3.2)
College of enrollment
COANRE 37 (7.8) 22 (8.7) 15 (6.7)
COETEC 86 (18.1) 50 (19.7) 86 (18.1)
COHES 68 (14.3) 36 (14.2) 32 (14.4) 0.717
COHRED 164 (34.4) 82 (32.3) 82 (32.3) ’
COPAS 121 (25.4) 64 (25.2) 57 (25.7)
Year of study
First 61 (12.8) 37 (14.6) 24 (10.8)
Second 153 (32.1) 60 (23.6) 93 (41.9)
Third 86 (18.1) 51(20.1) 35 (15.8)
Fourth 131 (27.5) 78 (30.7) 53 (23.9) 0.001
Fifth 36 (7.6) 20 (7.9) 16 (7.2) )
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Six 9 (1.9) 8 (3.2) 1 (0.45)

Residence

E{;l; zr:?p};i(; Ztgs 104 (21.8) 61(24.0) 43 (19.4) 0.221
. 372 (78.2) 193 (76.0) 179 (80.6)

accommodation

Overall 476 254 (53.4) 222 (46.6)

Others* (Non-religious, pagan, atheist, spiritual, agnostic)
2. Vaccine Hesitancy

Out of the 476 participants, 222 (46.6%) were not vaccinated. Only 36 (16.2%) participants among the
unvaccinated group were willing to consider receiving a COVID-19 vaccine. Vaccine hesitancy was comparable
between the male and female genders but appeared to vary across the college of study (Figure 1).

Figure 1. A comparison of Vaccine hesitancy between male and female students and across the college of
study.

Notably, those professing Islamic religion were largely undecided with most participants who were
outrightly unwilling to receive a vaccination being those who subscribed ecither to the Christian (144, 57.3%) or
other (6, 86%) religions (Figure 2).

Figure 2. Profile of vaccine hesitancy stratified by Religion.

As summarised in Table 2, the main reason for vaccine hesitancy was concern about vaccine-related side
effects (120, 54.1%), while the most identified measure towards improving vaccine uptake among the youth was
educative programs to combat COVID-19 vaccine misinformation (252, 53%).

Table 2: Reasons for vaccine hesitancy and possible interventions to improve vaccine uptake.

Information Frequency Percentage

Reason for Vaccine Hesitancy

Vaccine side effects 120 54.1
Sceptical of vaccine’s effectiveness 55 24.8
Vaccine is not safe 20 9

COVID-19 is not as severe as reported 17 7.7
Close friends or family developed severe side effects 6 2.7
Other reasons* 4 1.8

Convincing information to take the Vaccine

No further information is required 61 27.5
Assurance of vaccine safety 47 21.2
Assurance of vaccine efficacy 41 18.5
Assur.anc_e that the fast-tracked development of vaccine did 44 198
not compromise its safety
Contracting COVID-19 is worse than the vaccine side effects 29 13
Measures towards improving Vaccine Uptake
N Edu.cative programs to combat COVID-19 wvaccine 250 53
misinformation
cople Provide accessible vaccination centres much closer to the 122 5.6
School-located vaccination programs 30 6.3
Youth-led vaccination campaigns 54 11.3
Financial incentives on getting vaccinated 8 1.7
Make getting vaccinated mandatory 10 2.1

*Include reasons such as immunity was sufficient, not interested, vaccination centres are not easily accessible
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3. Participants’ attitudes and sources of information regarding COVID-19 vaccines

When asked about their perception of the importance of the vaccine, only slightly more than half of the
respondents (245, 51.5%) held the opinion that vaccination is essential for preventing COVID-19 transmission.
Additionally, a third of participants found vaccine information provided to the public to be either unclear and
confusing or inconsistent and contradictory. The internet and social media (345, 72.5%) were identified as the
most popular sources of information about COVID-19 (Table 3).

Table 3: Participants’ attitudes and sources of information regarding COVID-19 vaccines

Information Frequency Percentage
Taking COVID-19 vaccination is important
Agree 245 51.5
Neutral 150 31.5
Disagree 81 17
Views on Vaccine Information
Inconsistent and contradictory 93 19.5
Unclear and confusing 51 10.7
Clear and understandable 332 69.7
Source of information
Health wotkers 20 4.2
Internet/social media 345 72.5
Radio/TV 100 21
Family/friends 11 2.3
4. Discussion

This study sought to assess vaccine uptake and hesitancy among undergraduate university students, a
prime subpopulation classified among super-spreaders, at the peak of the pandemic (Rodriguez-Paredes ef al,
2022). Super-spreaders were found to be mostly asymptomatic while bearing high viral loads and contributed to
rapid community transmission due to their extensive social interactions. We found an average vaccine uptake
(53%) and rather low vaccine acceptance (16.2%) among those who were unvaccinated, at the time of the study.
Combined, the overall vaccine acceptance of 69.2% compares with that reported in a study among students in
Egypt (69%) (Tharwat ez al., 2023), much lower than observations made in Zambia (82.4%) (Mudenda ¢t a/,, 2022)
and a 26-country survey (85%) on vaccine acceptance (Irfan e al, 2022), but higher than seen in other studies
(Asres & Umeta, 2022; L. Jain et al, 2021; Kelekar e al, 2021; Khatiwada e al, 2023; Lucia et al, 2020
Mascarenhas ez al., 2021; Raja et al, 2022).

The low proportion of students willing to be vaccinated in the current study was mainly attributed to the
fear of vaccine side effects and concerns about vaccine long-term safety and efficacy. In addition, misinformation
from friends, family, and even the media appeared to influence the decision to (not) be vaccinated. These
concerns, also reported in studies from Egypt (Saied ez af, 2021), the USA (Lucia e# al., 2020), Afghanistan (Azimi
et al., 2023), and Zambia (Mudenda e a/, 2022, Kampamba ez a/, 2023) emphasize the importance of ensuring
buy-in from the public prior to rolling out a nationwide public health intervention strategy such as mass
vaccination. Also, to win their confidence and motivate voluntary uptake, the general population must be assured
of product safety and efficacy. Otherwise, as seen in this study and expressed by research participants in eatlier
studies in other countries including Japan (Yoda & Katsuyama, 2021), the USA (Mercadante & Law, 2021), and
China (Wang ez al., 2020), targeted populations were prone to delay getting vaccinated due to safety concerns and
scepticism over the expedited pace of vaccine development. Consequently, effective communication from the
concerned scientific research community, in this case the pharmaceutical industry involved in vaccine
development, is critical in enhancing product development transparency. Doing so, together with collaboration
with the media fraternity and national governments, can improve the public perception towards vaccination and
improve its uptake. The influence of media outlets including the internet is profound as evidenced by the high
proportion (73%) of study participants who indicated that the internet and social media were their primary source
of information regarding the COVID-19 vaccine. As reported elsewhere, the proliferation of anti-vaccine
sentiments on social media platforms can dampen vaccine uptake and increase vaccine hesitancy (Wong e# al.,
2021). Investing in an effective communication strategy should be considered upfront since, if delayed, it may be
difficult to win back the confidence of an already decided population. As revealed in our study, most unvaccinated
students indicated that they did not need further information about vaccines to convince them to be vaccinated.
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This hard-line decision could have been possibly averted had they received convincing information before the
launch of the vaccination campaign.

The present study identified measures that can impact positively vaccine acceptance and uptake, thereby
addressing vaccine hesitancy. These strategies include educational programs to address misinformation and myths
about COVID-19 vaccinations, establishing adequate vaccination centres at accessible sites to the public including
in learning institutions, and increasing youth-led vaccination campaigns. When a society is pootly motivated to
seek an intervention such as massive vaccination, the chances to do so get even slimmer when there are
inconveniences relating to access or long queues, hence time wastage.

Together with the financial constraints that worsened during the pandemic, many people would be
discouraged from spending money on transport costs and then be held up for long hours waiting for a service
they are sceptical about in the first place. For this reason, removing barriers to vaccine access by ensuring strategic
location of vaccination centres which are adequately staffed, is critical. While this is easier to achieve in richer
countries, it can be challenging in less developed countries due to a myriad of factors including weak
infrastructure, understatfing and fragile vaccine supply chain and related logistics. Involving suitably trained peers
to offer or champion the vaccination is another innovative approach that has the potential to improve vaccine
uptake. This method has produced promising results in other public health campaigns including sexual and
reproductive health and HIV/AIDs (Hensen ez al., 2023).

Compared to a similar study conducted among medical and dental students in the United States, a lower
proportion of participants from the present study believed the vaccine to be important in preventing COVID-19
transmission (Kelekar ef a/, 2021). Given that our study surveyed students across diverse fields of academic study,
this overall profile is expected. Indeed, when we consider the opinions of those respondents who were enrolled at
the College of Health Sciences, we find a higher proportion, compared to those in non-medical courses, who
opined that the COVID-19 vaccine is important. Based on the nature of their studies, which makes them more
knowledgeable about the disease and intervention, as well as the fact that they bear greater risks of potential
exposure to the virus during clinical rotations and patient interactions, this finding is unsurprising. Studies
conducted among medical students in India (Jain ef @/, 2021), Zambia (Mudenda, e a/., 2022), and Saudi Arabia
(Habib ez al., 2022) have also revealed low rates of vaccine hesitancy.

The religious backgrounds of respondents in this study were not found to significantly influence their
opinions on COVID-19 vaccine safety and its importance in controlling the spread of the pandemic. In contrast,
based on secondary data from 90 countries, a cross-national comparison of religion as a predictor of COVID-19
vaccination rates found that Christianity was negatively related to vaccine uptake (Trepanowski & Drazkowski,
2022). In that study, no relation was found between vaccination rates with Islam, Buddhism, Hinduism, and non-
belief. A similar study carried out in the United States found that religious conservatism is positively associated
with higher rates of anti-vaccine attitudes and Christian nationalism was a strong indicator of vaccine hesitancy
among the respondents (Corcoran e afl, 2021). These observations vindicate the central role that culture and
religion may have in influencing vaccine hesitancy in society and it is probable that, had we surveyed a larger and
more diverse population, this trend could have emerged.

The important findings of the current study should be viewed considering inherent limitations including
its cross-sectional design which is not able to capture detailed information about the factors, and interactions
thereof, affecting vaccine acceptance and hesitancy. Also, it is not possible to generalize the findings to all
universities in the country. Nonetheless, the study gives vital information about the reasons for vaccine hesitancy
which may be used by stakeholders and policymakers to develop effective strategies that, when appropriately
implemented, can increase vaccine uptake and could be vital in controlling future pandemics.

5. Conclusion

This study found an average COVID-19 vaccine uptake and a high hesitancy among unvaccinated
students. While vaccine safety and efficacy emerged as crucial factors leading to vaccine hesitancy, effective
communication strategies and peer-led campaigns were cited as vital approaches to increase vaccine acceptance.
Our findings demonstrate the need to develop and implement strategies that increase vaccine acceptance and
uptake among university students, a critical subpopulation in the effective implementation of public health
preventative strategies during pandemic crises.

References

Ahmed, H. M. (2022). Adherence to COVID-19 preventive measures among male medical students, Egypt. Journal
of the Egyptian Public Health Association, 97(1), 8. https://doi.org/10.1186/s42506-022-00103-7


https://doi.org/10.1186/s42506-022-00103-7

Godfrey Mayoka et al. 83

Asres, F.,; & Umeta, B. (2022). COVID-19 vaccines: awareness, attitude and acceptance among undergraduate
University students. Journal of Pharmacentical Policy and Practice, 15(1), 32. https://doi.org/10.1186/s40545-
021-00397-6

Azimi, M., Yadgari, M. Y., & Atiq, M. A. (2023). Acceptance and Hesitancy Toward the Covid-19 Vaccine Among
Medical Students in Kabul, Afghanistan. Infection and Drug Resistance, 16, 457—4061.
https://doi.org/10.2147 /IDR.S389582

Barello, S., Nania, T., Dellafiore, F., Gratfigna, G., & Caruso, R. (2020). “Vaccine hesitancy’ among university
students in Italy during the COVID-19 pandemic. Ewropean Jounrnal of Epidemiology, 35(8), 781-783.
https://doi.org/10.1007 /s10654-020-00670-z

Byttebier, K. (2022). Origin and Causes of Covid-19 (pp. 1-26). Springer, Cham. https://doi.org/10.1007/978-3-030-
92901-5_1

Cascini, F., Pantovic, A., Al-Ajlouni, Y., Failla, G., & Ricciardi, W. (2021). Attitudes, acceptance and hesitancy
among the general population worldwide to receive the COVID-19 vaccines and their contributing
factors: A systematic review. EC/nicalMedicine, 40(10), 101113.
https://doi.org/10.1016/j.eclinm.2021.101113

Charan, J., & Biswas, T. (2013). How to Calculate Sample Size for Different Study Designs in Medical Research?
Indian Journal of Psychological Medicine, 35(2), 121-126. https://doi.otg/10.4103/0253-7176.116232

Corcoran, K. E., Scheitle, C. P., & DiGregorio, B. D. (2021). Christian nationalism and COVID-19 vaccine
hesitancy and uptake. Vaccine, 39(45), 6614—-6621. https://doi.org/10.1016/j.vaccine.2021.09.074

Cucinotta, D., & Vanelli, M. (2020). WHO declares COVID-19 a pandemic. In Acta Biomedica (Vol. 91, Issue 1,
pp. 157-160). Mattioli 1885. https://doi.org/10.23750/abm.v91i1.9397

George, G., Nota, P. B., Strauss, M., Lansdell, E., Peters, R., Brysiewicz, P., Nadesan-Reddy, N., & Wassenaar, D.
(2023). Understanding COVID-19 Vaccine Hesitancy among Healthcare Workers in South Africa.
Vaccines, 11(2), 414. https://doi.org/10.3390/vaccines11020414

Habib, S. S., Alamri, M. S., Alkhedr, M. M., Alkhorijah, M. A., Jabaan, R. D., & Alanzi, M. K. (2022). Knowledge
and Attitudes of Medical Students toward COVID-19 Vaccine in Saudi Arabia. Vaccines, 10(4), 541.
https://doi.org/10.3390/vaccines10040541

Halperin, D. T., Hearst, N., Hodgins, S., Bailey, R. C., Klausner, J. D., Jackson, H., Wamai, R. G., Ladapo, J. A,,
Over, M., Baral, S., Escandén, K., & Gandhi, M. (2021). Revisiting COVID-19 policies: 10 evidence-
based recommendations for where to go from here. In BMC Public Health (Vol. 21, Issue 1, pp. 2084—
2084). BioMed Central Ltd. https://doi.org/10.1186/s12889-021-12082-2

Hensen, B., Floyd, S., Phiri, M. M., Schaap, A., Sigande, L., Simuyaba, M., Mwenge, L., Zulu-Phiri, R., Mwape, L.,
Fidler, S., Hayes, R., Simwinga, M., & Ayles, H. (2023). The impact of community-based, peer-led sexual
and reproductive health services on knowledge of HIV status among adolescents and young people aged
15 to 24 in Lusaka, Zambia: The Yathu Yathu cluster-randomised trial. PLoS Medicine, 20(4), ¢1004203.
https://doi.org/10.1371/journal.pmed.1004203

Huang, B., Wang, J., Cai, J., Yao, S., Chan, P. K. S., Tam, T. H. wing, Hong, Y. Y., Ruktanonchai, C. W., Carioli,
A., Floyd, J. R., Ruktanonchai, N. W., Yang, W., Li, Z., Tatem, A. J., & Lai, S. (2021). Integrated
vaccination and physical distancing interventions to prevent future COVID-19 waves in Chinese cities.
Nature Human Behavionr, 5(6), 695-705. https://doi.org/10.1038/s41562-021-01063-2

Irfan, S. F., Ahmed, N. A., & Irfan, S. M. (2022). Determinants of Covid-19 Vaccine Acceptance among Students:
A Web-Based Global Survey. Ewropean Journal of Medical and Health Sciences, 4(2), 76-82.
https://doi.org/10.24018/ejmed.2022.4.2.1231

Jain, J., Saurabh, S., Kumar, P., Verma, M. K., Goel, A. D.; Gupta, M. K., Bhardwaj, P., & Raghav, P. R. (2021).
COVID-19 vaccine hesitancy among medical students in India. Epidemiology and Infection, 149, e132.
https://doi.org/10.1017/50950268821001205

Jain, L., Vij, J., Satapathy, P., Chakrapani, V., Patro, B., Kar, S. S., Singh, R., Pala, S., Sankhe, L., Modi, B., Bali, S.,
Rustagi, N., Rajagopal, V., Kiran, T., Goel, K., Aggarwal, A. K., Gupta, M., & Padhi, B. K. (2021).
Factors Influencing COVID-19 Vaccination Intentions Among College Students: A Cross-Sectional
Study in India. Frontiers in Public Health, 9, 735902. https://doi.org/10.3389/fpubh.2021.735902

Kampamba, M., Kalima, M., Hikaambo, C. N., Mukosha, M., Mudenda, S. Sachiko, O. (2023). Attitudes towards
Vaccines and Intentions to vaccinate against COVID-19 among undergraduate students at the

University of Zambia. Afr. |. Pharm. Pharmacol, 17(7), 155-164,
https://doi.org/10.5897/AJPP2023.5357

Kelekar, A. K., Lucia, V. C., Afonso, N. M., & Mascarenhas, A. K. (2021). COVID-19 vaccine acceptance and
hesitancy among dental and medical students. Journal of the American Dental Association, 152(8), 596—603.
https://doi.org/10.1016/j.adaj.2021.03.006


https://doi.org/10.1186/s40545-021-00397-6
https://doi.org/10.1186/s40545-021-00397-6
https://doi.org/10.2147/IDR.S389582
https://doi.org/10.1007/s10654-020-00670-z
https://doi.org/10.1007/978-3-030-92901-5_1
https://doi.org/10.1007/978-3-030-92901-5_1
https://doi.org/10.1016/j.eclinm.2021.101113
https://doi.org/10.4103/0253-7176.116232
https://doi.org/10.1016/j.vaccine.2021.09.074
https://doi.org/10.23750/abm.v91i1.9397
https://doi.org/10.3390/vaccines11020414
https://doi.org/10.3390/vaccines10040541
https://doi.org/10.1186/s12889-021-12082-z
https://doi.org/10.1371/journal.pmed.1004203
https://doi.org/10.1038/s41562-021-01063-2
https://doi.org/10.24018/ejmed.2022.4.2.1231
https://doi.org/10.1017/S0950268821001205
https://doi.org/10.3389/fpubh.2021.735902
https://doi.org/10.1016/j.adaj.2021.03.006

84 International Journal of Health Sciences, Vol. 11, No. 1, June 2023

Khatiwada, M., Nugraha, R. R., Harapan, H., Dochez, C., Mutyara, K., Rahayuwati, L., Syukri, M., Wardoyo, E.
H., Suryani, D., Que, B. J., & Kartasasmita, C. (2023). COVID-19 Vaccine Acceptance among University
Students and Lecturers in Different Provinces of Indonesia: A Cross-Sectional Study. Vaccines, 11(3), 683.
https://doi.org/10.3390/vaccines11030683

Kricorian, K., Civen, R., & Equils, O. (2022). COVID-19 vaccine hesitancy: misinformation and perceptions of
vaccine safety. Human 1 accines and Immunotherapentics, 18(1), 1950504.
https://doi.org/10.1080/21645515.2021.1950504

Kumar, D., Chandra, R., Mathur, M., Samdariya, S., & Kapoor, N. (2016). Vaccine hesitancy: understanding better
to address bettet. Israel Journal of Health Policy Research 2016 5:1, 5(1), 1-8.
https://doi.org/10.1186/513584-016-0062-Y

Leigh, J. P., Moss, S. J., White, T. M., Picchio, C. A., Rabin, K. H., Ratzan, S. C., Wyka, K., El-Mohandes, A., &
Lazarus, J. V. (2022). Factors affecting COVID-19 vaccine hesitancy among healthcare providers in 23
countties. Vaccine, 40(31), 4081-4089. https://doi.org/10.1016/j.vaccine.2022.04.097

Lucia, V. C,, Kelekar, A., & Afonso, N. M. (2020). COVID-19 vaccine hesitancy among medical students. Journal
of Public Health, 1-5. https://doi.org/10.1093 /pubmed/fdaa230

Lufungulo, E. S., Mwila, K., Mudenda, S., Kampamba, M., Chulu, M., & Hikaambo, C. N. (2021). Online
Teaching during COVID-19 Pandemic in Zambian Universities: Unpacking Lecturers” Experiences and
the Implications for Incorporating Online Teaching in the University Pedagogy. Creative Education, 12(12),
2886-2904. https://doi.org/10.4236/ce.2021.1212216

MacDonald, N. E., Eskola, J., Liang, X., Chaudhuri, M., Dube, E., Gellin, B., Goldstein, S., Larson, H., Manzo,
M. L., Reingold, A., Tshering, K., Zhou, Y., Duclos, P., Guirguis, S., Hickler, B., & Schuster, M. (2015).
Vaccine hesitancy: Definition, scope and determinants. [accine, 33(34), 4161-4164.
https://doi.org/10.1016/].VACCINE.2015.04.036

Mascarenhas, A. K., Lucia, V. C., Kelekar, A., & Afonso, N. M. (2021). Dental students’ attitudes and hesitancy
toward COVID-19 vaccine. Journal of Dental Edncation, 85(9), 1504—1510.
https://doi.org/10.1002/jdd.12632

Melnick, H., Darling-Hammond, L., Leung, M., Yun, C., Schachner, A., Plasencia, S., & Ondrasek, N. (2020).
Reopening schools in the context of COVID-19: Health and safety guidelines from other countries.
Learning Policy Institute, 5, 1-13. https:/ /eric.ed.gov/?id=EDG606555

Mercadante, A. R., & Law, A. V. (2021). Will they, or Won’t they? Examining patients’ vaccine intention for flu
and COVID-19 using the Health Belief Model. Research in Social and Administrative Pharmacy, 17(9), 1596—
1605. https://doi.otg/10.1016/j.sapharm.2020.12.012

Mudenda, S. (2021). COVID-19 Vaccine Acceptability and Hesitancy in Africa: Implications for Addressing
Vaccine Hesitancy. Journal of Biomedical Research & Environmental Sciences, 2(10), 999-1004.
https://doi.org/10.37871/jbres1342

Mudenda, S., Botha, M., Mukosha, M., Daka, V., Chileshe, M., Mwila, K., Banda, M., Mfune, R. L., Mufwambi,
W., Kampamba, M., & Hikaambo, C. N. (2022). Knowledge and Attitudes towards COVID-19
Prevention Measures among Residents of Lusaka District in Zambia. Aguademia, 6(2), ep22005.
https://doi.org/10.21601/AQUADEMIA /12210

Mudenda, S., Chileshe, M., Mukosha, M., Hikaambo, C. N., Banda, M., Kampamba, M., Mwila, K., Banda, D. C,,
Mufwambi, W., & Daka, V. (2022). Zambia’s Response to the COVID-19 Pandemic: Exploring Lessons,
Challenges and Implications for Future Policies and Strategies. Pharmacology & Pharmacy, 13(01), 11-33.
https://doi.org/10.4236/pp.2022.131002

Mudenda, S., Hikaambo, C. N., Daka, V., Chileshe, M., Mfune, R. L., Kampamba, M., Kasanga, M., Phiri, M.,
Mufwambi, W., Banda, M., Phiri, M. N., & Mukosha, M. (2022). Prevalence and factors associated with
COVID-19 vaccine acceptance in Zambia: a web-based cross-sectional study. PAM]. 2022; 41:112,
41(112). https://doi.org/10.11604/PAM].2022.41.112.31219

Mudenda, S., Mukosha, M., Nang’andu, C., Meyer, C. J., Fadare, J., Kampamba, M., Kalungia, A. C., Munsaka, S.,
Okoro, R. N., Daka, V., Chileshe, M., Mfune, R. L., Mufawambi, W., Witika, B. A., & Godman, B. (2022).
Awareness and acceptance of COVID-19 vaccines and associated factors among pharmacy students in
Zambia. Malawian Medical Journal, 34(4), 273-280. https://doi.org/10.4314/mmj.v34i4.8

Mudenda, S., Mwila, K., Hikaambo, C. N., Daka, V., Mayoka, G., Kasanga, M., Banda, M., Mukosha, M., Mfune,
R. L., Kampamba, M., Muungo, L. T., Mutati, R. K., Mufwambi, W., & Chileshe, M. (2022). Challenges
Affecting African Countries in the Fight against the COVID-19 Pandemic: Implications for
Interventional Strategies in Low-and Middle-Income Countries. Adpances in Infections Diseases, 12(3), 496—
517. https://doi.org/10.4236/aid.2022.123037


https://doi.org/10.3390/vaccines11030683
https://doi.org/10.1080/21645515.2021.1950504
https://doi.org/10.1186/S13584-016-0062-Y
https://doi.org/10.1016/j.vaccine.2022.04.097
https://doi.org/10.1093/pubmed/fdaa230
https://doi.org/10.4236/ce.2021.1212216
https://doi.org/10.1016/J.VACCINE.2015.04.036
https://doi.org/10.1002/jdd.12632
https://eric.ed.gov/?id=ED606555
https://doi.org/10.1016/j.sapharm.2020.12.012
https://doi.org/10.37871/jbres1342
https://doi.org/10.21601/AQUADEMIA/12210
https://doi.org/10.4236/pp.2022.131002
https://doi.org/10.11604/PAMJ.2022.41.112.31219
https://doi.org/10.4314/mmj.v34i4.8
https://doi.org/10.4236/aid.2022.123037

Godfrey Mayoka et al. 85

Mudenda, S., Ngalande, N., Mukosha, M., Hikaambo, C. N., Daka, V., Matafwali, S. K., Banda, M., Mfune, R. L.,
Mayoka, G., & Witika, B. A. (2022). Knowledge and practices toward COVID-19 among healthcare
students: A cross-sectional study at the University of Zambia. Frontiers in Public Health, 10, 1028312.
https://doi.org/10.3389/FPUBH.2022.1028312

Mwila, K., Mudenda, S., Kampamba, M., Mufwambi, W., Lufungulo, E. S., Phiri, M., & Hikaambo, C. N. (2021).
Factors Affecting Access to E-Learning during the Coronavirus Disease 2019 Pandemic Among Rural-
Based Pharmacy Students in Zambia: A Qualitative Study Original Research. Epidemiol Open ], 6(1), 25-34.
https://doi.org/10.17140/EPOJ-6-124

Ngai, C. S. B,, Singh, R. G., & Yao, L. (2022). Impact of COVID-19 Vaccine Misinformation on Social Media
Virality: Content Analysis of Message Themes and Writing Strategies. Journal of Medical Internet Research,
24(7), €37806. https://doi.org/10.2196/37806

Nomhwange, T., Wariri, O., Nkereuwem, E., Olanrewaju, S., Nwosu, N., Adamu, U., Danjuma, E., Onuaguluchi,
N., Enegela, J., Nomhwange, E., Jean Baptiste, A. E., & Mulombo, W. K. (2022). COVID-19 vaccine
hesitancy amongst healthcare workers: An assessment of its magnitude and determinants during the initial
phase of national vaccine deployment in Nigeria. EC/inicalMedicine, 50, 101499.
https://doi.org/10.1016/j.eclinm.2022.101499

Noushad, M., Rastam, S., Nassani, M. Z., Al-Saqqaf, I. S., Hussain, M., Yaroko, A. A., Arshad, M., Kirfi, A. M.,
Koppolu, P., Niazi, F. H., Elkandow, A., Darwish, M., Abdalla Nassar, A. S., Abuzied Mohammed, S. O.,
Abdalrady Hassan, N. H., Abusalim, G. S., Samran, A., Alsalhani, A. B., Demachkia, A. M., ... Algerban,
A. (2022). A Global Survey of COVID-19 Vaccine Acceptance Among Healthcare Workers. Frontiers in
Public Health, 9, 2437. https://doi.org/10.3389/fpubh.2021.794673

Ogunleye, O. O., Godman, B., Fadare, J. O., Mudenda, S., Adeoti, A. O., Yinka-Ogunleye, A. F., Ogundele, S. O.,
Oyawole, M. R., Schénfeldt, M., Rashed, W. M., Galal, A. M., Masuka, N., Zaranyika, T, Kalungia, A. C.,
Malande, O. O., Kibuule, D., Massele, A., Chikowe, 1., Khuluza, F., ... Meyer, J. C. (2022). Coronavirus
Disease 2019 (COVID-19) Pandemic across Africa: Current Status of Vaccinations and Implications for
the Future. Vaccines, 10(9), 1553. https://doi.org/10.3390/VACCINES10091553

Orangi, S., Pinchoff, J., Mwanga, D., Abuya, T., Hamaluba, M., Warimwe, G., Austrian, K., & Barasa, E. (2021).
Assessing the level and determinants of covid- 19 vaccine confidence in Kenya. Vacines, 9(8), 936.
https://doi.org/10.3390/vaccines9080936

Osur, J., Muinga, E., Carter, J., Kuria, S., Hussein, S., & Ireri, E. M. (2022). COVID-19 vaccine hesitancy:
Vaccination intention and attitudes of community health volunteers in Kenya. PLOS Global Public Health,
2(3), €0000233. https://doi.org/10.1371/journal. pgph.0000233

Pagador, P., Pacleb, A., Ormita, M. J., Valencia, F. E., Velasco, D. H., & Josue-Dominguez, R. (2022). Acceptance
of COVID-19 Vaccine among Unvaccinated Filipinos. International Journal of Medical Students, 10(3), 264—
276. https://doi.org/10.5195/ijms.2022.1192

Papagiannis, D., Rachiotis, G., Malli, F., Papathanasiou, I. V., Kotsiou, O., Fradelos, E. C., Giannakopoulos, K., &
Gourgoulianis, K. I. (2021). Acceptability of COVID-19 Vaccination among Greek Health Professionals.
Vaccines, 9(3), 200. https://doi.org/10.3390/vaccines9030200

Piret, J., & Boivin, G. (2021). Pandemics Throughout History. In Froutiers in Microbiology (Vol. 11, p. 631730).
Frontiers Media S.A. https://doi.org/10.3389/fmicb.2020.631736

Rabi, F. A., Al Zoubi, M. S., Al-Nasser, A. D., Kasasbeh, G. A., & Salameh, D. M. (2020). Sats-cov-2 and
coronavirus disease 2019: What we know so far. In Pathogens (Vol. 9, Issue 3, p. 231). MDPI AG.
https://doi.org/10.3390/pathogens9030231

Raja, S. M., Osman, M. E., Musa, A. O., Hussien, A. A., & Yusuf, K. (2022). COVID-19 vaccine acceptance,
hesitancy, and associated factors among medical students in Sudan. PLoS ONE, 77(4), ¢0266670.
https://doi.org/10.1371/journal.pone.0266670

Rodriguez-Paredes, M. B., Vallejo-Janeta, P. A., Morales-Jadan, D., Freire-Paspuel, B., Ortiz-Prado, E.,
Henriquez-Trujillo, A. R., Rivera-Olivero, I. A., Jaramillo, T., Lozada, T., Garcia-Bereguiain, M. A.,
Gordon, D. S, Tturralde, G. A., Teran, J. A., Vasquez, K. M., Rondal, J. D., Granda, G., Santamaria, A.
C., Pino, C. L., Espinosa, O. L., ... Zapata, N. D. (2022). COVID-19 Community Transmission and
Super Spreaders in Rural Villages from Manabi Province in the Coastal Region of Ecuador Assessed by
Massive Testing of Community-Dwelling Population. Awmerican Journal of Tropical Medicine and Hygiene,
106(1), 121-126. https:/ /doi.org/10.4269/ajtmh.21-0582

Rothan, H. A., & Byrareddy, S. N. (2020). The epidemiology and pathogenesis of coronavirus disease (COVID-
19) outbreak. In Journal of Autoimmunity (Vol. 109, p. 102433). Academic Press.
https://doi.org/10.1016/j.jaut.2020.102433

Saied, S. M., Saied, E. M., Kabbash, 1. A., & Abdo, S. A. E. F. (2021). Vaccine hesitancy: Beliefs and barriers
associated with COVID-19 vaccination among Egyptian medical students. Journal of Medical V'irology, 93(7),
4280—4291. https://doi.org/10.1002/jmv.26910


https://doi.org/10.3389/FPUBH.2022.1028312
https://doi.org/10.17140/EPOJ-6-124
https://doi.org/10.2196/37806
https://doi.org/10.1016/j.eclinm.2022.101499
https://doi.org/10.3389/fpubh.2021.794673
https://doi.org/10.3390/VACCINES10091553
https://doi.org/10.3390/vaccines9080936
https://doi.org/10.1371/journal.pgph.0000233
https://doi.org/10.5195/ijms.2022.1192
https://doi.org/10.3390/vaccines9030200
https://doi.org/10.3389/fmicb.2020.631736
https://doi.org/10.3390/pathogens9030231
https://doi.org/10.1371/journal.pone.0266670
https://doi.org/10.4269/ajtmh.21-0582
https://doi.org/10.1016/j.jaut.2020.102433
https://doi.org/10.1002/jmv.26910

86 International Journal of Health Sciences, Vol. 11, No. 1, June 2023

Sallam, M. (2021). COVID-19 Vaccine Hesitancy Worldwide: A Concise Systematic Review of Vaccine
Acceptance Rates. Vaccines, 9(2), 1-15. https:/ /doi.org/10.3390/VACCINES9020160

Sallam, M., Dababseh, D., Eid, H., Hasan, H., Taim, D., Al-Mahzoum, K., Al-Haidar, A., Yaseen, A., Ababneh, N.
A., Assaf, A, Bakri, F. G, Matar, S., & Mahafzah, A. (2021). Low COVID-19 Vaccine Acceptance Is
Correlated with Conspiracy Beliefs among University Students in Jordan. International Journal of
Environmental Research and Public Health, 18(5), 2407. https://doi.org/10.3390/ijerph18052407

Sethi, S., Kumar, A., Mandal, A., Shaikh, M., Hall, C. A., Kirk, J. M. W., Moss, P., Brookes, M. J., & Basu, S.
(2021). The UPTAKE study: A cross-sectional sutvey examining the insights and beliefs of the UK
population on COVID-19 vaccine uptake and hesitancy. BM] Open, 11(6), e048856.
https://doi.otg/10.1136/bmjopen-2021-048856

Shah, J., Abeid, A., Sharma, K., Manji, S., Nambafu, J., Korom, R., Patel, K., Said, M., Mohamed, M. A., Sood, M.,
Karani, V., Kamandi, P., Kiptinness, S., Rego, R. T., Patel, R., Shah, R., Talib, Z., & Alj, S. K. (2022).
Perceptions and Knowledge towards COVID-19 Vaccine Hesitancy among a Subpopulation of Adults in
Kenya: An English Survey at Six Healthcare Facilities. [accines, 10(5), 705.
https://doi.org/10.3390/vaccines10050705

Sharma, P., Basu, S., Mishra, S., Mundeja, N., Charan, B. S., Singh, G., & Singh, M. M. (2022). COVID-19
Vaccine Acceptance and Its Determinants in the General Population of Delhi, India: A State Level Cross-
Sectional Survey. Cureus, 14(7), €26936. https://doi.org/10.7759/cureus.26936

Sohrabi, C., Alsafi, Z., O’Neill, N., Khan, M., Kerwan, A., Al-Jabir, A., losifidis, C., & Agha, R. (2020). World
Health Organization declares global emergency: A review of the 2019 novel coronavirus (COVID-19). In
International Jonrnal of Surgery (Vol. 76, pp. 71-76). Elsevier Ltd. https://doi.org/10.1016/].ijsu.2020.02.034

Tahir, M. J., Saqglain, M., Tariq, W., Waheed, S., Tan, S. H. S., Nasir, S. 1., Ullah, I., & Ahmed, A. (2021).
Population preferences and attitudes towards COVID-19 vaccination: a cross-sectional study from
Pakistan. BMC Public Health, 21(1), 1759. https://doi.org/10.1186/s12889-021-11814-5

Tharwat, S., Saad, A. M., Nassar, M. K., & Nassar, D. K. (2023). Acceptance and hesitancy to receive COVID-19
vaccine among university students in Egypt: a nationwide survey. Tropical Medicine and Health, 51(1), 16.
https://doi.org/10.1186/s41182-023-00509-9

Trepanowski, R., & Drazkowski, D. (2022). Cross-National Comparison of Religion as a Predictor of COVID-19
Vaccination Rates. Journal of Religion and Health, 61(3), 2198-2211. https://doi.org/10.1007/s10943-022-
01569-7

Wang, D., Chukwu, A., Mwanyika-Sando, M., Abubakari, S. W., Assefa, N., Madzorera, 1., Hemler, E. C., Ismail,
A., Lankoande, B., Mapendo, F., Millogo, O., Workneh, F., Azemraw, T., Febir, L. G., James, C.,
Tinkasimile, A., Asante, K. P., Baernighausen, T., Berhane, Y., ... Fawzi, W. W. (2022). COVID-19
vaccine hesitancy and its determinants among sub-Saharan African adolescents. PLOS Global Public Health,
2(10), €0000611. https://doi.otg/10.1371/journal. pgph.0000611

Wang, J., Jing, R., Lai, X,, Zhang, H., Lyu, Y., Knoll, M. D., & Fang, H. (2020). Acceptance of covid-19
vaccination during the covid-19 pandemic in china. Vaceines, 8(3), 482.
https://doi.org/10.3390/vaccines8030482

Wong, L. P, Lin, Y., Alias, H., Bakar, S. A., Zhao, Q., & Hu, Z. (2021). COVID-19 anti-vaccine sentiments:
Analyses of comments from social media. Healtheare (Basel), 9(11), 1530.
https://doi.org/10.3390 /healthcare9111530

Yoda, T., & Katsuyama, H. (2021). Willingness to receive covid-19 vaccination in japan. Vaccines, 9(1), 48.
https://doi.org/10.3390/vaccines9010048

Zhang, J., Dean, J., Yin, Y., Wang, D., Sun, Y., Zhao, Z., & Wang, J. (2022). Determinants of COVID-19 Vaccine
Acceptance and Hesitancy: A Health Care Student-Based Online Survey in Northwest China. Frontiers in
Public Health, 9, 777565. https://doi.org/10.3389/fpubh.2021.777565


https://doi.org/10.3390/VACCINES9020160
https://doi.org/10.3390/ijerph18052407
https://doi.org/10.1136/bmjopen-2021-048856
https://doi.org/10.3390/vaccines10050705
https://doi.org/10.7759/cureus.26936
https://doi.org/10.1016/j.ijsu.2020.02.034
https://doi.org/10.1186/s12889-021-11814-5
https://doi.org/10.1186/s41182-023-00509-9
https://doi.org/10.1007/s10943-022-01569-7
https://doi.org/10.1007/s10943-022-01569-7
https://doi.org/10.1371/journal.pgph.0000611
https://doi.org/10.3390/vaccines8030482
https://doi.org/10.3390/healthcare9111530
https://doi.org/10.3390/vaccines9010048
https://doi.org/10.3389/fpubh.2021.777565

