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Introduction: While COVID-19 pandemic is an ongoing threat for our lives, the rapid development of
effective vaccines against COVID-19 provided us hopes for manageable disease control. However, vaccine
hesitancy across the globe is a concern which could attenuate efforts of disease control. This study exam-
ined the extent and trend of vaccine hesitancy in Nigeria.
Methods: The COVID-19 National Longitudinal Phone Survey conducted between 2020 and 2021 was
used for the analysis. The extent and trend of vaccine hesitancy across different zones within Nigeria,
over time, as well as reasons of the hesitancy were evaluated.
Results: Vaccine hesitancy was more prevalent in southern zones, which on average have better socioe-
conomic status than northern zones. Overtime, vaccine hesitancy became more prevalent, and respon-
dents became more resistant to the COVID-19 vaccine across the country.
Conclusion: While the nature of interventions to improve the uptake of COVID-19 vaccine should differ
by regions due to differential barriers to vaccination, it might be important to prebunk and debunk
any misinformation related to COVID-19 vaccine to mitigate the vaccine hesitancy across the country.

� 2023 Elsevier Ltd. All rights reserved.
1. Background

COVID-19 has been impacting our lives globally. There have
been over 380 million cases of COVID-19 and about 5.7 million
deaths due to COVID-19 worldwide as of September 2022 [17].

As a result of intensive scientific investments on the vaccine
development, COVID-19 vaccines became available rapidly, first
in developed country followed by the rest of the world. Recent
studies confirmed the efficacy of COVID-19 vaccines in preventing
people from contracting diseases as well as in reducing the risk of
hospitalizations and deaths[14,6,10,15].

Despite the availability of COVID-19 vaccines in developed
countries, many countries observed that the vaccination coverage
got stagnant. For example, in the U.S., the proportion of the popu-
lation aged 18 or above who were fully vaccinated got stuck
around 74 % [3]. Vaccine hesitancy against COVID-19 vaccine has
been noted as a global issue [7,12;13].

In Nigeria, the study site, COVID-19 vaccines became available
in early 2021 (March 5th, 2021) at no cost to recipients. However,
the number of vaccines administered has been limited. By the end
of April 2021, merely 1 million doses of vaccines have been admin-
istered. The limited number of vaccine administration was due to
the limited scope in the eligible population: at the initial stage,
the eligible recipients were only healthcare workers and other pri-
ority frontline workers [9]. Even almost one year later as of Febru-
ary 2022 by when all the adults over 18 years of age were eligible
to receive the vaccine, however, only about 20 million doses of vac-
cines have been administered, which would cover around 5 % of
the population with two doses [17;11]. This low vaccination cover-
age might be due to various barriers. One important barrier is the
insufficient supply of vaccine. It is estimated that among develop-
ing countries, the vaccines were available to cover about 20 % of
the population at the end of 2021 [16].

Another potentially important barrier is vaccine hesitancy. Vac-
cine hesitancy is believed to be a critical issue in African countries,
especially in Nigeria. For example, the Polio vaccination boycott in
three northern Nigerian states in 2003, due to a suspicion about
the safety of the vaccine, is a famous event that is considered to
have resulted in the creation of persistent vaccine hesitancy in
the region [5]. Some of recent studies pointed out the prevalence
of vaccine hesitancy against COVID-19 vaccines within Nigerian
context [4,1]. These previous studies however utilized the sample
that were not nationally representative. This study is the first to
evaluate the extent of vaccine hesitancy against COVID-19 vaccine
among the nationally-representative Nigerian sample. Further-
more, this is the first to study the change in vaccine hesitancy
before and after the peak of COVID-19 cases.
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2. Methods

2.1. Data

This study used COVID-19 National Longitudinal Phone Survey
(NLPS) conducted in Nigeria by the National Bureau of Statistics
(NBS) and the World Bank, between April 2020 to April 2021. This
is a longitudinal study that followed the same respondents over
time. The total of 1,950 households were followed-up from Round
1 to Round 12. Each cycle from Round 1 to Round 12 was con-
ducted every month. The final sample at Round 12 was 1,238
households. Details on survey including sampling methods and
questionnaires can be found in their website [18].

Although NLPS captured various aspects of the standard of liv-
ing among respondents, this study focused on attitudes and per-
ceptions of COVID-19 vaccines. Their perceptions and attitudes
toward COVID-19 vaccine were asked only during Round 6 (2020
October), Round 10 (2021 February), and Round 12 (2021 April).
In this study, we focused on Round 6 and Round 12. As presented
in Fig. 1, one of the largest peaks of COVID-19 cases occurred in
between Round 6 and Round 12.
2.2. Study design

We compared attitudes toward COVID-19 vaccine based on the
geographical zones (North Central, North East, North West, South
East, South South, South West), as well as over time (Round 6 vs
Round 12). The number of respondents were roughly equally dis-
tributed across zones: 16.5 % in North Central, 17.6 % in North East,
16.0 % in North West, 17.9 % in South East, 13.2 % in South South,
and 18.9 % in South West at Round 6. At Round 12, the distribution
of respondents was as follows: 16.8 % in North Central, 22.9 % in
North East, 18.5 % in North West, 13.2 % in South East, 9.6 % in
South South, and 19.0 % in South West.

As this study compares the prevalence of vaccine hesitancy by
geographical zones, it is important to ensure that the sample in
each zone was representative. The sample frame of NLPS was based
on the existing household survey called General Household Survey
(GHS) conducted in 2018. In GHS, it was confirmed that the sample
of households was representative nationally as well as across the
geopolitical zones [18]. The response rate for NLPS based on GHS
sampling was about 65 % overall, and it was confirmed that the
sample in NLPS was representative at national as well as at zone
level [18]. While NLPS omits many important information such
as education and wealth level which might affect the vaccine hesi-
tancy, some information around knowledge and wealth is avail-
Fig. 1. COVID-19 cases over time in Nigeria and the tim
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able. To see any systematic difference in these sociodemographic
characteristics by zones, Table 1 presents the difference in knowl-
edge around coronavirus and Table 2 presents the prevalence of
food security by zones. While it is widely believed that the north-
ern Nigeria is on average less educated and less wealthy, these
tables indicates that the knowledge around coronavirus is similar
across zones. Food insecurity might be severer in the northern
zones (Table 2; ‘‘went without eating a whole day”).

We examined the answers to the following survey questions: 1)
would you agree to be vaccinated against COVID-19 if available
right now at no cost to you? 2) If the answer to 1. was no; then
why would not you agree to be vaccinated? This is a descriptive
study, and we did not conduct a statistical analysis. In other words,
we observe trends mainly visually, but we did not test the statisti-
cal significance of differences.
3. Results

3.1. Prevalence of vaccine hesitancy

Overall, in the most recent round of survey (round 12), 84.9 % of
respondents agreed to be vaccinated if the vaccine was available at
no cost, while 14 % refused to agree and the remaining 1.1 % were
unsure about the vaccination decision.

There exists a substantial geographical difference in the vaccine
hesitancy within Nigeria. In general, northern zones have higher
vaccine acceptance than southern zones. The proportion of respon-
dents agreeing to get vaccinated in northern zones ranged from 90
to 91 %, while it ranged from 71 to 84 % in the southern zones. Sim-
ilarly, we observed the higher prevalence of vaccine hesitancy in
southern zones than in northern zones. The proportion of respon-
dents refusing to get vaccinated in northern zones was about 9 %,
while it ranged from 16 to 26 % in the southern zones.

Fig. 2 presents the change in vaccine acceptance and hesitancy
overtime (from Round 6 to Round 12) by zone. Overtime, the pro-
portion of respondents who agreed to get vaccinated slightly
decreased for most of zones, except in South East zone. On the con-
trary, the proportion of respondents who refused to get vaccinated
increased for all zones. The proportion of respondents who were
uncertain about vaccination also mostly decreased, except for
North Central zone.

Fig. 3 presents the difference in the perception between Round
12 and Round 6. The magnitude of the increase in the vaccine hesi-
tancy over time was generally larger than that of the decrease in
the proportion of people who were uncertain of their decision.
ing of National Longitudinal Phone Survey (NLPS).



Table 1
Knowledge of coronavirus by zone.

Zone To your knowledge, what measures can you adopt to reduce the risk of contracting coronavirus? (%)

Handwashing Use mask Avoid crowded place Maintain distance

1. North Central 93.3 76.1 88.5 80.3
2. North East 97.9 69.7 93.0 98.4
3. North West 98.4 76.6 95.1 78.3
4. South East 99.5 69.5 92.0 87.9
5. South South 97.6 86.6 90.4 86.9
6. South West 97.9 85.2 82.8 84.9

Table 2
Food security by zone.

Zone Food security (past 30 days)

Needed to
skip meal

Ran out
of food

Went without
eating a whole day

1. North Central 70.5 54.9 21.6
2. North East 68.4 52.3 32.8
3. North West 65.4 52.8 28.1
4. South East 75.6 59.4 21.0
5. South South 76.9 67.6 17.4
6. South West 79.2 55.5 25.6
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3.2. Reasons of vaccine hesitancy

Overall, the most common reason of the vaccine hesitancy was
the safety concern of COVID-19 vaccine, followed by the low-risk
perception of contracting COVID-19 and concerns about side
effects of COVID-19 vaccine.

Concerns around the COVID-19 vaccine itself, such as the safety
concern and the concern of side effects were more prevalent in
southern zones than in northern zones. For example, during Round
12, the proportion of vaccine refusers who mentioned the safety
concern of COVID-19 vaccine ranged between 6 and 28 % in the
northern zones, while it ranged from 25 to 54 % in the south. Sim-
ilarly, the proportion of vaccine refusers who mentioned the con-
cern for side effects of COVID-19 vaccine ranged between 0 and
Fig. 2. Vaccine acceptance and hesitancy
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22 % in the northern zones, while it ranged from 22 to 33 % in
the south.

The proportion of vaccine refusers who had the low-risk per-
ception of contracting COVID-19 vaccine was generally larger
among the northern zone in the Round 6: 29 to 39 %, compared
to 24 to 37 % in the south. However, this trend did not hold during
the last survey, Round 12.

Fig. 4 presents reasons of vaccine hesitancy by zone, over time.
The safety concern against COVID-19 vaccine became less preva-
lent over time, across Nigeria. However, in South South and South
West, the safety concern rather increased. Similarly, the concern
for the side effects of COVID-19 vaccine exhibited the similar pat-
tern; while it became less prevalent overall, it became more preva-
lent in South South and South West.

4. Discussion

This study investigated the geographical trend of vaccine accep-
tance and hesitancy of COVID-19 vaccine as well as reasons for
hesitancy over time, based on the household survey conducted in
Nigeria. This study is one of the first to investigate the trend of vac-
cine hesitancy over time by zone in Nigeria, using the nationally
representative sample.

We found that the proportion of respondents who expressed
vaccine hesitancy became higher over time, while the proportion
of respondents who were uncertain about vaccination against
COVID-19 and the proportion of people who could accept the vac-
cine decreased over time. More people who were uncertain about
over time in each zone in Nigeria.



Fig. 3. Difference in response to "Would you agree to be vaccinated if the vaccine is available now at no cost" between Round 12 and Round 6.

Fig. 4. Reasons of vaccine hesitancy by zone over time.
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COVID-19 vaccine at Round 6 became hesitant to vaccine at Round
12. It is concerning to observe the upward trend of vaccine hesi-
tancy overtime. It is concerning especially because, after experi-
encing the high peak of COVID-19 cases between Round 6 and
Round 12 as shown in Fig. 1, respondents’ willingness to accept
the COVID-19 vaccine did not improve.
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We also found the substantial variations in the vaccine hesi-
tancy geographically. We found that respondents in southern
zones had higher vaccine hesitancy than those in northern zones.
Historically, the average population in the southern zones are
wealthier, more educated, and have higher vaccination coverage
[2;8].
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The positive association between higher income level and
higher prevalence of vaccine hesitancy found in this study is con-
sistent with the country-level study which compared the preva-
lence of vaccine hesitancy between high income countries and
low- and middle- income countries [13].

At the same time, northern zones usually have lower coverage
of children’s vaccination than southern zones. For example, in
Nigeria, the coverage of measles vaccination in southern zones
reached 70 %, while none of the northern zones reached 60 % [8].
In other words, northern zones suffer from lower vaccination cov-
erage although they have less prevalence of vaccine hesitancy than
southern zones. These results might imply that the low vaccine
uptake in the northern zones is not due to vaccine hesitancy, but
rather due to other constrains, such as the weak supply chain
and difficult access to the health facilities.

This study has important policy implications. The study found
that the vaccine hesitancy against COVID-19 vaccine due to doubts
on COVID-19 vaccine efficacy was more prevalence in southern
zones than in northern zones. It is important to differentiate the
type of interventions aiming for the enhanced vaccine uptake,
depending on the reasons of non-vaccination. Information inter-
ventions to assure the safety of COVID-19 vaccine, as well as to
debunk the misinformation around the disease and vaccine, is
important to tackle the vaccine hesitancy issues in southern zones.
On the other hand, easing the access barriers and improving their
perceived importance of vaccines to prevent diseases might be
more effective in northern zones.

At the same time, it is a concerning trend that the proportion of
people who refused to receive COVID-19 vaccine increased over
time, even in the northern zones. This result might imply that
information regarding the COVID-19 vaccine, including the misin-
formation to discredit the COVID-19 vaccine efficacy might be
spreading across Nigeria over time. If so, information interventions
to prebunk and debunk such misinformation across the country
might play a critical role.

There are several limitations in the study. First, the dropout rate
of respondents from round 6 to round 12 in each zone differed sub-
stantially. This differential attrition might have created the selec-
tion bias. Results should be interpreted with caution. Second,
while it might be important to compare the trend of vaccine hesi-
tancy in Nigeria with the global trend, this comparison was not
possible due to the lack of data availability. Third, the survey did
not ask the information on the actual uptake of COVID-19 vaccine,
thus it was not possible to analyze data based on the actual vacci-
nation status.
5. Conclusion

The study found that vaccine hesitancy is more prevalent in the
southern Nigeria where the socioeconomic status is better than the
north, and the proportion of vaccine refusers increased across
Nigeria over time. While the nature of interventions to improve
the uptake of COVID-19 vaccine should differ by regions due to dif-
ferential barriers to vaccination, it might be important to prebunk
2753
and debunk any misinformation related to COVID-19 vaccine to
mitigate the vaccine hesitancy across the country.
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