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Abstract

Background: Severe Acute Respiratory Syndrome Corona Virus 2 causes the
highly infectious coronavirus disease. Currently, the pandemic is causing
numerous morbidities around the world. In developing countries, where
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vaccine hesitancy is reported to be high, the knowledge of this virus is relatively
low, likely due to illiteracy and/ot misinformation. The objective of this study
was to assess the knowledge of COVID-19 and vaccine hesitancy among
undergraduate students of the University of Jos, Plateau State.

Methodology: Using a multi-stage sampling technique, students from various
faculties and departments of the University participated in this cross-sectional
study. The researcher collected data quantitatively using a semi-structured self-
administered questionnaire and analysed it using EPI-INFO statistical software.

Results: 553 students participated in the study, with a mean age of 23.16+4.83
years. The respondents exhibited a knowledge score of 50.8% and a vaccine
hesitancy of 65%, with only 35% expressing a willingness to receive the
COVID-19 vaccine. The study found that 71% of the participants expressed
vaccine hesitancy due to concerns about the safety profile and side effects of
the vaccine.

Conclusion: This study revealed that the students had poor knowledge of
COVID-19 and a high level of vaccine hesitancy. Concerns about the safety
profile and potential side effects of the vaccine are the major contributing
factors to vaccine hesitancy. We encourage research on vaccine safety and
potential side effects to provide students and the community at large with
adequate information.

Introduction

Severe Acute Respiratory Syndrome Corona Virus 2 (SARS-CoV-2)
causes the extremely infectious Coronavirus Disease (COVID-19). It is
currently a pandemic that has resulted in the loss of lives worldwide. The
disease typically incubates for 2-14 days, exhibiting simple respiratory
symptoms such as fever, cough, and fatigue. Some patients may also
experience runny nose, headaches, and other symptoms ' with the
devastating effect of the disease worldwide, several vaccines have
emerged and been approved for emergency use. These include
Pfizer/BioNTech (BNT162b2), Moderna (mRNA-1273), and Janssen
COVID-19 vaccine, among others®.

The development of the COVID-19 vaccine is a breakthrough in the
scientific community and the world at large. However, inadequate
knowledge of COVID-19 and hesitancy about its use may hinder these
efforts in searching for a COVID-19 vaccine. The World Health
Organization (WHO) has named vaccine hesitancy as one of the top
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threats to global health in 2019” while a vaccine for COVID-19 has
been found, it is also expected that adequate knowledge will spur
individuals to make the right decisions to prevent and curtail the
epidemic.

A study to assess the knowledge of COVID-19 among university
students in the United States (US) concluded that university students
have a poor health literacy level, and their knowledge of COVID-19 was
also poor . This sharply contrasts with the knowledge of COVID-19
among undergraduate students in China, where knowledge of COVID-
19 was found to be adequate, as over 82% of the respondents in a cross-
sectional study had appropriate knowledge scores @. In a study
conducted in Nigeria among undergraduate dental students, it was
observed that half of the respondents had adequate knowledge of
COVID-19, with the final-year students having higher knowledge scores
when compared to those in lower classes.

This contrasts sharply with another study carried out in Nigeria,
which indicated that 78.7% of respondents had good knowledge. © In a
Jordanian study, 63.2% of participants showed vaccine hesitancy ©.
These results further emphasize that vaccine hesitancy is a threat to
global health ®. Some studies have revealed concerns about the use of
vaccines and a lack of trust in vaccination 7. The prevalence of COVID-
19 vaccine hesitancy among university students in Jordan was found to
be 65.1%. Researchers have correlated this high prevalence with
conspiracy beliefs among several studies ”. A comparative cross-
sectional study done in Jos- Nigeria among undergraduate medical and
nursing students of the University of Jos, revealed that only 28.9% of the
respondents expressed willingness to take a COVID-19 vaccine; medical
students 37.1% compared to nursing students 17.1% °.

A US-based study observed a significant association between vaccine
hesitancy and sociodemographic variables such as race, age, educational
status, and socioeconomic status, among others D Other studies have
also provided supportive evidence, highlighting factors such as literacy
level, income, level of education, vaccine efficacy, and trust in
government that influence vaccine hesitancy “*'*"?. In Nigeria, factors
such as age, marital status, male gender, willingness to travel for a
vaccine, payment for the vaccine, trust in government, and risk
perception were significantly associated with willingness to be vaccinated
0>19 Tt is not clear if these factors will influence the level of vaccine
hesitancy amongst the educated ">'?.

Previous studies have shown that knowledge about a disease affects
the behaviour of an individual toward it “”. The availability of a vaccine
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does not guarantee the sufficiency of population vaccinations. Studies
have also demonstrated that achieving herd immunity in a population
requires vaccination of a significant portion of the population. Therefore,
public health officials need to understand whether people are willing to
receive vaccinations. The focus of this study is to assess the knowledge
of COVID-19 and vaccine hesitancy in the educational setting of the
University of Jos, Jos. This study aims to gather data on undergraduate
students' understanding of COVID-19 and their acceptance of the
COVID-19 vaccine. We can then use this information to tailor
educational programs aimed at educating students and reducing vaccine
hesitancy among them. The study-specific objectives are as follows:

e The goal is to assess the knowledge of COVID-19 among
undergraduate students at the University of Jos.

e The goal is to determine the level of vaccine hesitancy among
undergraduate students at the University of Jos.

e The aim is to determine the factors responsible for vaccine
hesitancy among undergraduate students of the University of Jos.

Methodology
Study Site

The University of Jos, located in Plateau State, conducted the study. The
state has a population of about 3.5 million, with Jos as its capital ®”. The
university, which now offers diverse undergraduate and postgraduate
courses, currently has about 15 faculties with over 85 different
departments and about 41,000 students.

Study Design:

A cross-sectional study design was conducted from April to June 2022,
and included a total number of 553 students to evaluate undergraduate
students' knowledge of COVID-19 and vaccine hesitancy.

Study Population

The study population comprised full-time undergraduate students of the

University of Jos, cutting across all the faculties, which include health
sciences, natural sciences, law, education, arts, management sciences, etc.
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Inclusion Criteria

e A student who is currently enrolled has a student identity card
from the school.
e You must be in school at the time of data collection.

Exclusion Critetia

e People without student identity cards
e People who were ill and not in school at the time of data collection

Sampling Technique
We selected the study subjects using a multistage sampling technique.

Stage 1: We made a list of all the faculties and selected eight out of the 16
based on the stratified sampling technique. The proportion of students
sampled from each faculty will reflect the faculty’s share of the total
student population.

Stage 1I: To ensure the inclusion of students from various academic
disciplines within the faculty, we used simple random sampling to select
departments within each faculty.

Stage 11I: In each of the selected departments, all the students who met
the inclusion criteria and gave their consent for the research participated
in the study.

Sample Size

Taro Yamane Sample size determination formula was adopted in the
determination of the sample size

N
" 1+ N(e)?
From the previous estimations, due to disturbances and environmental
errors, about 95% of their samples where accurate, which means the
researcher will want to calculate the sample size with the precision/
absolute error of 5% and at type 1 error of 5% (Yamane, 1973)

Nf

Nf = expected Sample size
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N = Total population
E = level of precision
Total number of students in university of Jos is 41,100 students

Nf = 41,100
~ 1+ 41,100 (0.05)2

Nf = 396

For non-response, inappropriate responses, and incomplete responses
40% was added to the sample size giving a sample size of 553.

Data Collection

Data collection for the study was done using a semi-structured self-
administered questionnaire. It focused on demographic characteristics,
knowledge of COVID-19, and attitude toward receiving the COVID-19
vaccine. A total of 10 stem questions were used to assess the knowledge
level of COVID-19 among respondents with a maximum score of 1 for
each correct answer and zero for incorrect or I don’t know responses
with the maximum attainable score being 36. These scores were
converted to percentages. A percentage score of greater than 60% was
rated as adequate while those with a percentage score of 60% and below
were rated as inadequate knowledge. A total of 14 reasons were available
for why respondents were hesitant in receiving the COVID-19 vaccine
and the percentage for each of the reasons was calculated and reported
accordingly. After calculating the scores, the values obtained were
interpreted according to the decoding.

The Cronbach’s Alpha internal consistency indicator was used to
verify the reliability of the construct measures. The T-test was used for
two means and ANOVA for three or more means to verify the
difference between the mean scores of the knowledge and the factors
impeding the acceptance of Covid 19 wvaccine acceptance and the
sociodemographic characteristics of the students. Finally, a correlation
analysis was performed between the level of knowledge on covid 19
vaccine and the reasons for not accepting covid 19 vaccine, using the
Pearson correlation test (r) and considering weak correlation for “r”
values up to 0.30, moderate for values between 0.40 and 0.60, and strong
for values higher than 0.70. A 95% (p=0.05) significance level was
adopted for all calculations.
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Data Analysis

Data collected were processed and analysed using EPI-INFO statistical
software and the results were summarized using tables and figures.
Quantitative variables were expressed as mean T standard deviations and
qualitative variables as frequencies, charts, and percentages. A 95%
confidence level was used for the study and a p-value of less than 0.05 (p
< 0.05) was considered statistically significant.

Ethical Considerations

Ethical clearance was sought and obtained from Jos University Teaching
Hospital (JUTH) Health Research Ethics Committee with the reference
number JUTH/DCS/IREC/127/XXXI1/2472. Confidentiality and
anonymity of information were maintained and assured.

Results

A total of 553 students were administered questionnaires and all the
questionnaires were returned and analysed giving a response rate of
100%. From Table 1, the majority; 469 (84.8%) of the participants were
between 15 to 25 years of age, with a mean age of 23.16 * 4.83 years.
Over half; 51.4% of the participants were females. Four hundred and
ninety-one (88.8%) of the participants were single, 9.6% were married,
1.1% were separated and only 0.5% were divorced. The three largest
Departments were Geology (19.9%), Pharmacy (16.8%), and Nursing
(16.6%). From Table 2, there is a statistically significant relationship
between participants’ department and their knowledge scores (P=
<0.0001). There is also a statistically significant relationship between the
level of study of participants and their knowledge of COVID-19
(P=0.02060).

The mean knowledge score of all participants in the study was 18.3%
5.5 the highest possible score being 36 and the lowest being 0 (Table 3).
Figure 1 demonstrates that 65% of the respondents were not willing to
accept the COVID-19 vaccines when made available to them. From
Table 4, while 71% of participants not willing to take the vaccine were
concerned about the safety profile and side effects of the vaccine, 68.5%
are concerned about its efficacy and effectiveness, 64.1% did not trust
the information provided by the government and public health
institutions on COVID-19 and the vaccine, and 51% were worried about
how quickly the vaccine was developed and approved.
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From Table 5, there was no statistically significant relationship
between participants’ age, sex and knowledge, and vaccine hesitancy.
However, there is a statistically significant relationship between the
department of participants and vaccine hesitancy (p=0.0328). Also, there
is a significant relationship between the level of the students and vaccine
hesitancy (p = 0.0272, Odds Ratio = 1.5311). Hence, the odds that a
student will refuse the vaccine are 1.5 times higher among junior students
than among senior students.

194, 35%

359, 65%

B Yes = No

Figure 1. Willingness to Accept Covid-19 Vaccine
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Table 1. Socio-Demographic Profile and Information on COVID-19

Variable Frequency Percentage
n =553
Age group (years) 15-25 469 84.8
12.5
26 - 35 69 25
3645 14 0.2
46 - 55 1
Sex Females 284 51.4
Males 269 48.6
Marital status Divorced 3 0.5
Married 53 9.6
Separated 6 1.1
Single 491 88.8
Department Dentistry 37 6.7
Engineering 53 9.6
Geology 109 19.7
Law 80 14.5
Nursing 92 16.6
Pharmacy 93 16.8
Religion and philosophy 34 6.1
Veterinary medicine 55 9.9
Religion Christianity 489 88.6
Islam 60 10.9
Others 3 0.5
Table 2. Knowledge Score with Mean
. Adequate Inadequate , Odds D
Characteristics knowledge  knowledge Total X Ratio £ P-Value
DEPARTMENT
Dentistty 14 (37.8) 23 (62.2) 37
Engineering 11 (20.8) 42 (79.2) 53
Geology 14 (12.8) 95 (87.2) 109
Law 17 (21.2) 63 (78.8) 80
Nursing 40 (43.5) 52 (56.5) 92
Pharmacy 35 (37.6) 58 (62.4) 93 44.0239 7 <0.0001
Religion and c c
philosophy 1(2.9) 33 (97.1) 34
Veterinary . . c
medicine 16 (29.1) 39 (70.9) 55
LEVEL
Junior students - -
(200-300 Level) 95 (24.1) 299 (75.9) 394 4.9150 s
Senior students - 0.6355 : 1 0.0266
(400-600 Level) 53 (33.3) 106 (66.7) 159 0.9504
Total 148 (26.8) 405 (73.2) 553
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Table 3. Mean Knowledge Score

Characteristics Mean Std dev T Statistic P-value
All Participants 18.3 5.5 - -
Age group

Young 18.4 5.4 1.0101 0.3129
(<25 years)

Older 17.8 6.1

(225 years)

Table 4. Reasons for not Accepting COVID-19 Vaccine

Reasons Frequency  Percentage
I am concerned about the efficacy of the vaccine and am not 246 68.5
convinced it will be effective

The vaccine will not protect me against the disease 95 26.5
COVID-19 was invented by man 149 41.5
COVID-19 was introduced to enforce vaccination 105 29.2
COVID-19 vaccination was planned to control people by 94 26.1
implanting microchips into them.

Infertility will result from COVID-19 vaccination 56 15.6

I am concerned about the safety profile and side effects of the 255 71.0

vaccine

The vaccine might transmit the virus to me 116 32.3

I am concerned about how quickly the vaccine was developed 183 51.0

and approved

My immune system is weak/ I have an allergy to many 61 17.0
substances and may have an allergy to the vaccine

The magnitude of the COVID-19 epidemic in Nigeria is not 121 33.7
serious enough to warrant the use of a vaccine

I don’t feel I'm at risk of getting COVID-19 157 43.7

1 do not trust any vaccine made for COVID-19 202 56.3

I do not trust the information coming from the government and 230 64.1

public health institutions on COVID-19 and its vaccines
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Table 5. Relationship Between Students’ Characteristics and COVID-19
Vaccine Hesitancy

Characteristics ~ Reiuse  AccePt g, xo Odds ¢y pr P
vaccine  vaccine ratio value
Age
Young 283 142 425
(<25 years) (66.6) (33.4)
Older 76 52 0.9083
(525 years) Go4) o 128 22474 13636 oo 1 04338
359 194
Total (64.9) (35.1) 553
Gender
175 94
Male ©5.1) (49 29
184 100 0.6969
Female Gh8)  (@s2 B4 00045 09883 e 1 09476
359 194
Total (64.9) (35.1) 553
Department
. 16 21
Dentistry 32) (56.8) 37
L 33 20
Engineering (62.3) G7.7) 53
79 31
Geology 71.8) (282) 110
47 33
Law (58.8) (41.3) 80
. 56 36
Nursing 9 gon %2 152590 - - 7 0.0328
68 25
Pharmacy (73.1) (26.9) 93
Religion & 23 11 )
philosophy (67.6) (32.4)
Veterinary 37 17 54
medicine (68.5) (31.5)
359 194
Total (64.9) (35.1) 553
Level
Junior students 267 127 304
(200-300 level) 67.8) (322
Senior students 92 67 1.0480
(400-600 level) 79 @any 0 48800 IS, ha 10 00272
359 194
Total ©9) @1 2
Knowledge
90 57
Adequate ©61.2) (38.8) 147
269 137 0.8416
Inadequate (66.3) (33.7) 4006 1.1998 1.2436 18374 1 0.2733
Total 359 194 553

(649  (35.1)
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Discussion

Only about one-fourth of the students in this study had adequate
knowledge of COVID-19, indicating a low level of knowledge among the
participants. This is unanticipated, as one would expect university
students to have adequate knowledge of a disease of public health
significance. This could be attributed to their reliance on social media
platforms, which are notorious for spreading disinformation *'*'**. In
contrast, a previous study among Nigerians concluded that most
Nigerians had adequate knowledge of the COVID-19 vaccine and
engaged in precautionary behavior by accepting it.

The methodology may have influenced the results due to the use of a
multi-stage sampling technique for participant recruitment, which
involved several stages of selection @) Furthermore, researchers
observed a statistically significant relationship between the course of
study and knowledge of COVID-19. In a similar study in China, more
than 4/5ths of the undergraduate students had appropriate knowledge,
which was significantly higher among medical students, providing
evidence that course of study has an important effect on knowledge of
COVID-19 ©.

A similar study among undergraduate dental students revealed that
half of the respondents possessed adequate knowledge of COVID-19, in
contrast to the findings that only 2/5ths had adequate knowledge . The
observation of high knowledge scores among medical students in Jordan
aligns with the study, which found that students in the Department of
Nursing had the highest knowledge score among all departments
surveyed, followed by Pharmacy, Dentistry, and Veterinary Medicine in
decreasing order; thus, all health-related departments outscored the
others in knowledge scores. *¥

From the study, more than 3/5ths of the undergraduate students
were not willing to accept a COVID-19 vaccine. This indicates that
about 7 out of every 10 students were hesitant to accept the vaccine. We
did not expect this finding among university students, who are
supposedly more enlightened and should be more willing to accept the
vaccine. Two different studies conducted among Nigerians observed
similar findings, with about half of the participants hesitant to accept the
vaccine. 7

A web-based study also supports the finding, reporting that
approximately 3/5ths of participants expressed a lack of willingness to
receive vaccination. All these studies confirm the high level of vaccine
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hesitancy in Nigeria, indicating the need for Studies conducted globally
among university students and other populations have also yielded
similar results. er populations. In Italy, 1 out of 10 among university
students expressed a reluctance to receive vaccinations , while vaccine
hesitancy was nearly half in Malta and the US ©°. The picture is quite
different. Studies conducted in Europe and Oxford have reported
vaccine hesitancy rates as low as 3 out of 10, which is a significant
difference. A global survey spanning 19 countries also reported a vaccine
hesitancy level of 29.5%. ¢”

Hence, the vaccine hesitancy level in Nigeria is significantly higher
than what is obtainable in other nations of the wotld. However, a similar
study in Jordan among university students revealed a vaccine hesitancy
level exceeding 6 in 10, which is consistent with the current study ©. Jos
conducted a study among undergraduate medical and nursing students,
and found that those at higher study levels (400-600) were more willing
to take the COVID-19 vaccine than those at lower study levels (200-300)
19 This finding aligns with the results of the study.

The study found no association between age groups and vaccine
hesitancy. This contradicts previous studies in Nigeria that showed that
age, male gender, trust in government, and risk perception were
significantly associated with willingness to be vaccinated. The study
found a strong correlation between the participants' department and
vaccine hesitancy ‘>'?. Students in the health-related departments
showed lower levels of vaccine hesitancy compared to students from
other departments. In contrast, there was no significant difference in the
responses among healthcare university students and non-healthcare
university students in an Italian study *.

The study revealed no significant correlation between the level of
COVID-19 knowledge and vaccine hesitancy, unlike a Greek study that
linked a higher knowledge score to a comparatively higher willingness to
vaccinate”. Of the large number of participants who were unwilling to
receive a COVID-19 vaccine, the majority were concerned about its
effectiveness, safety profile, and side effects. Residents in the UK,
indigenous people in Canada, and residents in Malta raised similar
concerns. “* The study revealed that some participants expressed
concerns about the rapid development and approval of the vaccine. This
is similar to the earlier findings on factors that influence vaccine
hesitancy *”.

Several studies have contributed to the level of vaccine hesitancy, as
evidenced by the reasons given by those who declined vaccination.
Approximately 2/5ths hold the belief that COVID-19 originated in a
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laboratory, 3 out of 10 hold the belief that the introduction of COVID-
19 aimed to enforce vaccination and control individuals through
microchip implantation, and nearly 2/5ths hold the belief that
vaccination will lead to infertility. A study among university students in
Jordan found a correlation between vaccine hesitancy and some of the

observed conspiracy theories®.

Conclusion

Previous studies have shown that knowledge about a disease affects the
behavior of an individual toward it. Indeed, the availability of a vaccine
does not ensure a sufficient population vaccination rate, which is why
this study was necessary. The study assessed the knowledge of COVID-
19 wvaccines and vaccine hesitancy in the educational setting of the
University of Jos, Jos, Plateau State undergraduate community. This
study revealed a knowledge score of 50.8% among 553 participants. 65%
of the participants exhibit high vaccine hesitancy, with only 35%
expressing willingness to receive the COVID-19 vaccine when it
becomes available. The study also revealed that 71% of the participants
attributed their vaccine hesitancy to concerns about the safety profile and
side effects of the vaccine. The university community and the nation at
large need to increase their awareness of the COVID-19 vaccine. The
government should discourage the use of social media to spread false
information about COVID-19 and its vaccine. There is a need for the
Nigerian Centre for Disease Control to carry out further studies on the
safety profile and side effects of the available vaccine and to determine
interventions that would be suitable for addressing the high level of
vaccine hesitancy in Nigeria.

Limitations

1. One of the primary limitations is the self-report bias. Self-reported
data may introduce bias, as students might misreport their
knowledge or hesitancy.

2. Furthermore, social desirability bias could lead participants to align
responses with socially accepted views on vaccination, potentially
skewing results.

3. Meanwhile, exposure to misinformation on social media may also
affect perceptions, further complicating the assessment of genuine
knowledge gaps.

18
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Additional limitations of the study include its cross-sectional
nature, which hinders its ability to capture changes in knowledge
and attitudes over time, and the potential restriction of data depth
due to limited resources, which could impact comprehensive
exploration.
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