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(" Abstract

Aim
This study aimed to assess the awareness and acceptance of COVID-19 vaccines and associated factors among pharmacy students
in Zambia.

Materials and methods

We conducted a cross-sectional study among 326 undergraduate pharmacy students in Lusaka, Zambia, from February to 25 April
2021. Data were analysed using Stata version 16.1. Multivariable logistic regression was used to determine key factors influencing
vaccine acceptance.

Results

Of the 326 participants, 98.8% were aware of the COVID-19 vaccines, but only 24.5% would accept vaccination. Compared to other
religions, being of Christian faith was associated with reduced odds of awareness of the COVID-19 vaccine (aOR=0.01, 95% CI:
0.01-0.20). Conversely, factors associated with vaccine acceptance were being male, single and unemployed. Compared to females,
male respondents were 86% more likely to accept the vaccine if it was made available (aOR=1.86, 95% CI: 1.10-3.14). In addition,
unmarried respondents were 2.65 times as likely to accept vaccination than married respondents (aOR=2.65, 95% CI: 1.06-6.63).
Conversely, unemployed respondents were less likely to accept vaccination than their employed counterparts (aOR=0.32, 95% CI:
0.16-0.406). Barriers to the acceptability of the vaccine were possible side effects (78.5%) and scepticism about its effectiveness
(10.2%).

Conclusion

There was significant vaccine hesitancy toward COVID-19 vaccines among Zambian pharmacy students despite their awareness
of the vaccines. Health authorities must work collaboratively with training institutions to mitigate vaccine hesitancy, especially with
healthcare students being a key part of the future healthcare workforce overseeing disease prevention strategies.

\Keywords: acceptance; acceptability; awareness; COVID-19 vaccines; pharmacy students )

Background

The novel coronavirus disease 2019 (COVID-19), caused
by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), was first reported in late 2019 in Wuhan City, China'.
Subsequently, COVID-19 was declared a pandemic by the
Wortld Health Organization (WHO) on 11 March 2020* and
spread rapidly across the globe. COVID-19 combined with
the introduction of lockdown and other measures brought
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appreciable socioeconomic disruption and associated costs
alongside increasing morbidity and mortality™”.

Despite the initial containment of the pandemic in several
countries through lockdown and other measures including
social distancing, the mandatory wearing of personal
protective equipment (PPE), promoting regular hand
hygiene, closure of borders and mass testing®”, infection
rates continued to increase'. We have also seen a rise in
morbidity and mortality from other diseases, including non-
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communicable diseases (NCDs), due to lockdown and other
measures' . There has also been an appreciable increase
in antibiotic prescribing and dispensing for patients with
COVID-19 despite only a limited number of patients having
underlying bacterial infections driving up antimicrobial
resistance (AMR) rates'". However, this is not universal,
with limited increases in the self-purchasing of antibiotics
to treat COVID 19 among African countries with trained
pharmacists'*'®.

The concerns with the unintended consequences of
COVID-19, coupled with the socioeconomic consequences
of COVID 19 along with growing morbidity and mortality
rates, have resulted in pharmaceutical companies,
governments and funding agencies worldwide investing
considerable efforts and resources in accelerating the research
and development of vaccines as a viable future prevention
measure once the gene sequence became known'"?. As
of 16 June 2021, there were 287 vaccine candidates, 185
in the pre-clinical phase and 102 in the clinical phase®. In
addition, 22 candidates had been submitted to the WHO
for emergency use validation, of which seven (7) had been
approved by 16 June 2021%*. This builds on 291 candidates
being available as of 26 January 2021 in the tracker organised
by the London School of Hygiene and Tropical Medicine®.
However, despite appreciable progress with vaccination
programmes, there are still significant challenges, especially
in high-income countries. A key challenge is the uncertainty
regarding the acceptance of COVID-19 vaccination among
healthcare workers and the public across countries certainly
during the early stages of the vaccine roll-out*, with
vaccine hesitancy fuelled by social media activities” . For
any immunisation program to be successful, acceptance of
the vaccine is critical and mirrors the general awareness of
disease risk, vaccine attitudes and demand for vaccination
within the general population'***,

Vaccine hesitancy is principally defined as a delay in acceptance
or refusal of vaccination despite the availability of vaccination
services™ . To date, variable vaccine hesitancy rates have
been reported regarding the acceptance of the COVID-19
vaccine across countries and populations®™*!. In a systematic
review, Sallam (2021) found low acceptance rates in Kuwait
(23.6%) and Jordan (28.4%) versus appreciably higher
acceptance rates in China (91.3%), Indonesia (93.3%) and
Malaysia (94.3%)*". Lazarus et al (2021) also found variable
acceptance rates™. Other authors have also documented low
acceptance rates in Egypt (21%)*, the Democratic Republic
of Congo (27.7%)*, Uganda (37.3%)* and Jordan (37.4%)*.
This is likely linked to considerable misinformation regarding
the vaccine, including data on its effectiveness and safety
fuelled, as mentioned, via social media and other activities,
including conspiracy theories”*?!. This is similar to the
misinformation about potential treatments for COVID-19,
such as hydroxychloroquine, ivermectin and remdesivir,
with robust trials showing limited benefit in reality alongside
potentially increased morbidity and mortality®*>*.

The morbidity and mortality from COVID-19 appear lower
among African countries than in higher-income countries
certainly initially with proactive measures introduced
across Africa®" In April 2021, the authorities in Zambia
administered the first doses of the Oxford-AstraZeneca®
COVID-19 vaccine. As of 21 December 2021, there had
been 219,023 confirmed cases of COVID-19 with 3,685
deaths and at least 1,469,501 vaccine doses had been

administered™. It is hoped that the nationwide programme
would accelerate with the approval of at least five vaccines
(AstraZeneca Covishield, AZD 12225-Korea AstraZeneca,
Johnson & Johnson, Pfizer/BioNTech, and Sinopharm) in
Zambia, building on the WHO’s Emergency Use listing of
the vaccines®. However, given the concerns with hesitancy
surrounding the COVID-19 vaccine across countries,
including African countries”™*'| we believed there was an
urgent need to describe and understand vaccine awareness
and acceptance levels as well as associated factors in a key
African country such as Zambia.

Consequently, this study aimed to assess the awareness and
acceptance of COVID-19 vaccines and associated factors
among pharmacy students in Zambia. We started with
undergraduate pharmacy students as they are the future
pharmacists and custodians of medicines and vaccines.
As future pharmacists, they will be involved in disease
prevention, provision of potential treatments as well as
increasing vaccine uptake®**. In addition, we were aware that
there had been concerns with COVID-19 vaccines among
University personnel in Africa as well as in other low- and
middle-income countries (LMICs)**#%%% The findings
can help develop a working hypothesis for more extensive
interventions to improve future vaccination rates in Zambia,
building on experiences across countries.

Materials and Methods
Study design, setting and population

We conducted an online cross-sectional study using a self-
administered questionnaire to ensure compliance with
current public health guidelines such as social distancing
and minimal person-to-person interactions. We invited 632
undergraduate pharmacy students enrolled in the pharmacy
degree programme from the University of Zambia (UNZA),
Lusaka Apex Medical University (LAMU) and Mulungushi
University (MU) to participate.

Many students were invited via social media profiles
(Facebook) and messaging applications (WhatsApp).
Consequently, the online questionnaire was made available
on Google Forms from early February through to 25 April
2021 when Zambia just started the administration of the
Oxford/ AstraZeneca vaccine. Questionnaires were sent to
eligible students identified by university registers and student
associations. To increase participation, reminders were
sent twice a week for those who did not respond for three
consecutive weeks.

Sample size calculation

A representative sample size of the population was calculated
using Yamane’s formula similar to another study involving
pharmacy students in Zambia; n = [57]. After extrapolating to
a finite population of 632 undergraduate pharmacy students,
a margin of error of 5% and an anticipated 10% loss or non-
response, a minimum sample size of 259 was obtained. This
resulted in a minimum of 259 study participants.

Data Collection Tool

A validated questionnaire was adapted from recent
studies regarding COVID-19 vaccine acceptability across
countries®***. The questionnaire was first circulated to
experts from the University of Zambia and Copperbelt
University to allow for content and face validation.

The modified questionnaire was subsequently pre-tested on
20 pharmacy students at UNZA, who were later excluded
https://dx.doi.org/10.4314/mmj.v34i3.
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from the principal study. We subsequently added questions
on awareness and removed the questions on attitude and
perceptions as our study did not focus on these two aspects.

The adapted questionnaire was used to collect data on socio-
demographic characteristics (Section A), awareness (Section
B) and acceptability (Section C) of COVID-19 vaccines
among pharmacy students in Zambia. Demographic
variables included: religion measured as Christian, Islam and
others (minor religions in Zambia such as Hinduism and
Buddhism), and employment status as pharmacy students
in Zambia comprise those in employment as pharmacy
technologists (holders of a diploma) and those that come
directly into the degree programmes from high school. In
addition, data on gender, residential area (rural-urban, rural
and urban), heard of the COVID-19 vaccine (yes/no),
source of information (Friends/Family, Health workers,
Internet, Radio and Television), year of study (second, third,
fourth and fifth) and age (number of years from the date
of last birthday) were also collected. In sections A and B,
the primary and secondary variables of interest were related
to the statements, “If the COVID-19 vaccine was made
available, would you accept to be vaccinated.” And “Have
you heard of the COVID-19 vaccine? “, respectively.

Data Analysis

Stata/IC version 16.1 (Stata Corp., College Station, Texas,
USA) was used for statistical analysis. Descriptive analysis
was done on the socio-demographic characteristics of
participants. Categorical variables were expressed as
frequencies and percentages. The association between
demographic variables and outcomes of interest was done
using the Pearson Chi-square test or Fisher’s exact test.

The logistic regression model was used to estimate the odds
ratios with respective 95% confidence intervals (95% CI) for
the predictor variables. Bivariate logistic regression was fitted
to obtain crude estimates for the two outcomes

Results of the univariable analysis of factors associated
with awareness and acceptability of the COVID-19 vaccine
are shown in Table 2. Overall, awareness of vaccines was
reported in nearly all respondents (98.8%); however, only
approximately a quarter of participants (24.5%) would accept
the vaccine if it was made available. Of those aware of the
vaccine, slightly above half; i.e., 52.2%, were 23 years of age
or older, and 69.9% resided in urban areas. In addition, over
two-thirds (82.9%) were single and 73.3% were unemployed.
The majority, 27.0% and 25.8% respectively were in the
second and third year of study, and nearly half (48.5%)
of surveyed students sourced information regarding the
COVID-19 vaccines from the internet.

Conversely, among the respondents who would accept
vaccines if it was made available, approximately three-in-
five (61.3%) were males, 60.0% older than 23 years, 28.8%
were in the fourth year of study, 82.5% were single, 70.0%
resided in urban areas and 45.0% sourced information about
COVID-19 vaccines from the television. The gender of the
respondents and employment were significantly associated
with acceptance of the vaccine (p=0.024) and (p=0.044),
respectively. On the other hand, religion was associated with
awareness of the vaccine (p=0.048).

Factors influencing awareness and acceptability of
COVID-19 vaccines

Factors associated with the awareness and acceptability of
the COVID-19 vaccine are shown in Table 3. Compared to
other religions, being of Christian faith was associated with
reduced odds of awareness of the COVID-19 vaccination
(aOR=0.01, 95% CI: 0.01-0.20), adjusting for the source
of information. Conversely, factors associated with vaccine
acceptance were male sex, being single and unemployed.
Compared to females, male respondents were 86% more
likely to accept the COVID-19 vaccine if it was made

"Table 1. Socio-demographic characteristics, N=326

awareness (yes=1, no=0) and acceptability (yes=1

> 0,
no=0). Subsequently, separate multivariable logistic Characteristic Category Frequency (%)
regression models were fitted for the two outcomes,
including only variables with a p<0.20 from the Gender Female 162 (49.7)
bivariate analysis to adjust for confounders. The Male 16450.3)
multivariable regression models were fitted using Age (years) 18-23 157(48.2)
stepwise regression and backward elimination Above 23 169(51.8)
alg_orithms with a liberal P—ValuF: for exclusion Year of study Second 89(27.3)
(p=0.10). Interactions were investigated and none Third 84(25.8)
was found to approach statistical significance. Fourth 81(24.8)
Hosmer-Lemeshow goodness-of-fit test was used Fifth 72(22.1)
to assess the predictive ability of the model. All Marital status Married 55(16.9)
statistical tests were undertaken at a 5% significance Single 271(83.1)
level and 95% confidence level.

Religion Christianity 322(98.8)
Results Others® 4(12)
Socio-demographic  characteristics  of Employed Yes 86(26.4)
Participants No 240(73.6)
Three hundred and twenty-six (326) undergraduate Residential area Rural 99(30.4)
pharmacy students participated and completed the (L)Jtrﬁar?) 2%72(67966)
questionnaire, including 164 (50.3%) males. The Source of information Health V\?grkers 2?‘)(8 9;
majority, 169 (51.8%), were older than 23 years, Internet 159(48.8)
89 (27.3%) were in their second year of study, and Television 129(39.6)

271(83.1%) were single. Nearly everyone, i.e. 98.8%

was of Christian faith. Approximately 73.6% of the
participants were not employed, and 69.6% resided in urban
areas. The socio-demographic characteristics of respondents
are shown in Table 1.

{Includes Islam, Hindu and minor religions in Zambia; *Includes
friends/family and radio

Key: * Fisher’s exact test, " Pearson Chi-square test
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Table 2. Socio-demographic characteristics of the participants according to their awareness and acceptance of COVID-19 vaccines

Characteristic Category Aware of Vaccine P-value® Accept vaccine P-value
No Yes No Yes
N (%) N (%) N (%) N (%)
Age (years) 18-23 3(75.0) 154(47.8) 0.355 123(50.8) 32(40.0) 0.0932
above 23 1(25.0) 168(52.2) 121(49.2) 48(60.0)
Sex Female 1(25.0) 161(50.0) 0.623 131(53.3) 31(38.8) 0.024°
Male 3 (75.0) 161(50.0) 115(46.8) 49(61.3)
Year of study Second 2(50.0) 87(27.0) 0.906° 70(28.5) 19(23.7) 0.575°
Third 1(25.0) 83(25.8) 66(26.8) 18(22.5)
Fourth 1(25.0) 80(24.8) 58(23.6) 23(28.8)
Fifth - 72(22.4) 52(21.1) 20(25.0)
Marital status -
Married 4(100) 55(17.1) 1.000 41(16.7) 14(17.5) 0.0922
Single 267(82.9) 205(83.3) 66(82.5)
Religion Christianity 3(75.0) 319(99.1) 0.048 244(99.2) 78(97.5) 0.1162
Others 1(25.0) 3(0.9) 2(0.8) 2(2.5)
Employed Yes 4(100) 86(26.7) 0.292 58(23.58) 28(35.0) 0.044°
No 236(73.3) 188(76.42) | 52(65.0)
Residential area Rural 2(50.0) 97(30.1) 0.355 75(30.5) 24(30.0) 0.966°
Urban 2(50.0) 225(69.9) 171(69.5) 56(70.0)
Source of Health workers 1(25.0) 28(8.7) 0.232 20(8.1) 9(11.3) 0.3942
information Internet 3(75.0) 156(48.5) 125(50.8) 34(42.5)
Television - 129(40.1) 93(37.8) 36(45.0)
Other 9(2.8) 8(3.3) 1(1.3)

Key: * Fisher’s exact test, * Pearson Chi-square test

Table 3. Adjusted Multivariable logistic regression of factors associated with awareness and acceptability of

COVID-19 vaccines

Characteristic Category Aware of Accept
COVID-19 COVID-19 vaccine
aOR (95% Cl) P-value aOR (95% Cl) P-value
Sex Female - -
Male Ref 0.021
1.86 (1.10-3.14)
Marital status Married Ref 0.029
Single 2.65(1.06-6.63)
Religion Other Ref 0.006 Ref 0.138
Christianity 0.01(0.01-0.20) 0.20(0.03-1.67)
Employed Yes Ref 0.002
No 0.32(0.16-0.46)
Ref ’
Information source Other 0.30(0.08-1.24) 0.098

Health workers

Key: aOR-adjusted odds ratios, 95% CI-95% confidence intervals, Students of pharmacy with a diploma are in
employment except for direct entrants into the degree program. In category others, we included all minor religions in
Zambia (i.e., Islam, Hinduism, Buddhism etc). We measured acceptability by asking respondents to indicate whether they
would accept the COVID-19 vaccine if it was made available (yes/no), awareness was measured by asking respondents
if they were aware of the COVID-19 vaccine (yes/no)

available (aOR=1.86, 95% CI: 1.10-3.14). In addition,
unmarried respondents were 2.65 times as likely to accept
vaccination than married respondents (aOR=2.65, 95% CI:
1.06-6.63). Conversely, unemployed respondents were less
likely to accept vaccination than their employed counterparts

(aOR=0.32, 95% CI: 0.16-0.406).

Reasons for student’s refusal to be vaccinated
against COVID-19

Out of the 246 participants who were hesitant to receive the
COVID-19 vaccine, the majority (78.5%) were concerned
about the possible adverse effects of COVID-19 vaccines
(Table 4). Similarly, 71.1% felt that the COVID-19 vaccines
did not pass through all the stages of the clinical trial process,
which led to concerns about their safety.

https://dx.doi.org/10.4314/mmj.v34i3.
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Table 4. Hesitancy against COVID-19 vaccination among
pharmacy students

Reasons for refusing Frequency (n) Percent (%)
vaccination
[ would be hesitant to be
vaccinated because
25 10.2
COVID-19 vaccines are not
effective
193 785
| am concerned about the
safety of COVID-19 vaccines
[ do not need the COVID-19 28 1.4
vaccine
Total 246 100
Do you think COVID-19
vaccines have passed
through all stages of clinical
_trials to ensure their safety?
23.6
| don’t know 58
711
No 175
53
Yes 13
100
Total 246
Discussion

To the best of our knowledge, we believe this is the first
study conducted in Zambia to assess the awareness and
acceptance of COVID-19 vaccines and associated factors
among pharmacy students in Zambia. Despite 98.8% of
the respondents being aware of the COVID-19 vaccine,
only 24.5% were likely to accept the vaccine if it was made
available. Factors associated with vaccine acceptability
included being male, employed and unmarried whereas being
of the Christian faith was associated with reduced awareness
of the vaccine.

Encouragingly, we found a high awareness rate of 98.8% for
COVID-19 vaccines, similar to medical students in Uganda
(98.3%) [43] and the Democratic Republic of Congo
(99.3%)*. This could be attributed to awareness campaigns
and information available on news and social media, with the
students reporting the internet (48.8%), television (39.6%)
and healthcare workers HCWs (8.9%) as their main sources
of information about COVID-19 vaccines. This is different
though from a study that was undertaken in the United
States (US) where the main sources of information leading
to increased awareness of the COVID-19 vaccines were the
health agencies in addition to mass media™.

However, the low acceptance rate for the COVID-19 vaccine
at 24.5% among our pharmacy undergraduates is a concern.
The current acceptance rate is less but still comparable to
low rates seen among the general population (33.4%) [60]
and caregivers (47%)" in Zambia. These low rates require
urgent attention if Zambia is to immunise the majority of its
population to reduce the impact of future waves [62]. The
misinformation and beliefs about the COVID-19 vaccine
have contributed to increased vaccine hesitancy among the
Zambian population®* similar to other populations®. The
findings of the current study are similar to low acceptance

rates of 29.4% reported among the public in Jordan, Kuwait
and Saudi Arabia”, 34.9% among university students in
Jordan® and 37.3% among medical students in Uganda®.
This compares with appreciably higher rates of 73% to
77% among medical students in the US®, 76.3% among
college students in China®®, 86.1% among university students
in Italy®, and 91.99% among medical students in Poland®.
Poland’s high acceptability may well be because the medical
students in the study were fearful of contracting the virus
and spreading it to their family and friends®. We have also
seen variable vaccine acceptance rates among HCWs and
others across countries. These range from low acceptance
rates of 21% in Egypt®, 23.4% in Taiwan®, and 27.7% in
the Democratic Republic of Congo®, similar to the students
in our study, up to 55% in Russia®, 71% in South Africa®,
78.1% in Israel*, 78.5% in Greece® and nearly 90% in
China®.

The current study found that religion was associated with
vaccine awareness and hesitancy. This is similar to other
published studies that have reported vaccine awareness and
acceptanceisinfluenced by religious beliefs®”". A studyamong
US medical students reported good attitudes and awareness
but low vaccine acceptance in which the participants felt
that prayers were more beneficial in preventing COVID-19
than vaccines®. Similar to our findings, a study conducted
in Zimbabwe also reported low vaccine awareness and
acceptance among Christians of the Apostolic church
because they believed in the powers of prayers to protect
them from the disease”’. Consequently, it is imperative to
address spiritual and religious beliefs when developing
interventions that promote vaccine awareness, acceptance
and uptake. This should include close working with religious
leaders as well as physicians and other healthcare workers
with considerable influence within religious organisations.

In our study, those who were married and not in employment
were less likely to accept the COVID-19 vaccine, while
male students were more likely to accept the vaccine. Other
studies have also reported similar gender differences in
hesitancy rates regarding the COVID-19 vaccine and other
vaccines®***727 This may be due to male participants having
a high-risk perception of diseases than females; consequently,
a greater willingness to be vaccinated. In addition, the higher
vaccine acceptance rate among employed personnel may be
due to their employers’ recommendation to be vaccinated.

Vaccine safety and effectiveness were the main reasons for
vaccine hesitancy among our students, similar to students
and HCWs in other countries™**7*, This includes concerns
that the COVID-19 vaccines have not passed through all
key clinical trial stages to assure safety and effectiveness.
The higher rate of vaccine hesitancy seen in our study
could also potentially be attributed to adverse reports on
social media, conspiracy beliefs and a lack of awareness
campaigns generally concerning the effectiveness and safety
of the different COVID-19 vaccines®"*%%, Interestingly,
our recent findings in Zambia are similar to an eatlier study
in Zambia, which documented fear of adverse effects,
lack of information on the benefits of vaccines, and
other beliefs, including traditional beliefs, as barriers to
accessing vaccines”. Consequently, there is a need for health
authorities to provide adequate information on the safety
and effectiveness of vaccines, which can be taken forward
by community pharmacists and others when discussing
prevention with patients including administering vaccines

https://dx.doi.org/10.4314/mmj.v34i3.
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when available'®337, Besides, increased health education

must be provided through government agencies and HCWs
to address misinformation and myths regarding COVID-19
vaccines. The low vaccine acceptance among pharmacy
students, the future HCWs, is very worrying and requires
urgent attention. Because of this, we recommend that senior
academics should urgently provide adequate sensitisation and
educational programs to university students on COVID-19
vaccines. These programs should also be implemented
among HCWs and the general population.

Strengths of the study

This is the first study to assess the awareness and acceptance
of COVID-19 vaccines and associated factors among
pharmacy students in Zambia and it has highlighted the
need to improve information on the benefits of vaccines
among university students. Further, the study explored the
factors that influence vaccination against COVID-19 and
the reasons for vaccine hesitancy. This is important as it
can help the government, the Ministry of Health and other
stakeholders on the cardinal information to focus on when
implementing vaccination programs.

Limitations of the study

We are aware this study has some limitations. Since the study
was limited to pharmacy undergraduate students in Zambia,
its results cannot be generalised to students of other
healthcare and non-healthcare programmes. In addition,
concerns about high numbers of Christians and minority
unmarried participants could have affected our findings.
Despite this, we believe the findings are robust providing
direction for the future.

Conclusion

This study showed a high level of awareness about
COVID-19 vaccines among Zambian pharmacy students. In
contrast, their acceptability of receiving the vaccine if made
available was lower than regional estimates. Consequently,
stakeholders in the healthcare sector need to develop
strategies to reassure the populace of the safety and efficacy
as well as the success story of COVID-19 vaccination.
We also believe there is a critical role for the educators in
Pharmacy and Medical schools in Zambia and across Africa
to reduce the level of misinformation regarding COVID-19
vaccines, similar to general myths surrounding COVID-19
and its treatment. We will be following this up especially
given the pivotal role of community pharmacists during
current and future pandemics.
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