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Abstract 

Introduction Worldwide, it has been reported that fully vaccinated people still die of COVID-19-associated symp-
toms, generating public uncertainty about the safety and effectiveness of the vaccines. Hence, this research is aimed 
at assessing the incidence of COVID-19 breakthrough infection among vaccinated Health Workers and the possible 
effect of changes in the practice of post-vaccination safety precautions.

Method This was a Health facility-based descriptive cross-sectional study. Data were collected using self-adminis-
tered questionnaires distributed at the participant’s work unit across the selected health facilities. The nasopharyngeal 
specimen was also obtained from the participants and analysed using STANDARD Q COVID-19 Ag Test rapid chroma-
tographic immunoassay for the detection of antigens to SARS-CoV-2. All data were input and analyzed using SPSS 
version 20.

Results There was a statistically significant relationship between the vaccination status of respondents and the post-
vaccination test result (χ2 = 6.816, df = 1, p = 0.009). The incidence of COVID-19 infection among the vaccinated 
and unvaccinated HCWs was 2% and 8% respectively. 5 of the 15 respondents who tested positive for COVID-19 had 
been fully vaccinated. However, all 5 of them did not practice safety measures after vaccination. None of the respond-
ents who practised safety measures after vaccination tested positive for COVID-19. The remaining 10 respondents 
that tested positive for COVID-19 had not been vaccinated though they practised safety precautions.

Conclusion Vaccination and the practice of safety precautions will go a long way to preventing future COVID-19 
breakthrough infections.
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Introduction
The novel Coronavirus (COVID-19), caused by severe 
acute respiratory syndrome virus 2 (SARS-CoV-2) [1] 
was declared a public health emergency of international 
concern by the World Health Organization on January 
30, 2020 [2].

The Federal Ministry of Health reported the first case 
of COVID-19 in Nigeria on February 27, 2020, and by 
March 30, 2020, the Nigerian Government implemented 
the lockdown strategy as an essential measure to reduce 
the spread of the virus across the country [3].

As part of the government’s all-round response to the 
COVID-19 epidemic, the President of the Federal Repub-
lic of Nigeria equally announced the compulsory use of 
face masks by anyone going out in public [4].

As of June 2022, over five hundred thirty-one million 
confirmed cases of COVID-19 had been reported world-
wide, with over six million related deaths and over eleven 
billion vaccine doses administered [5]. In Nigeria, over 
two hundred fifty-six thousand cases have been reported 
with more than three thousand deaths [6].

The instant strategy adopted by most countries around 
the world to reduce the transmissibility of the disease was 
Non-Pharmaceutical Interventions (NPIs), like enforc-
ing masks policy, hands sanitization, social distancing, 
travel restrictions, schools’ closure, and partial or com-
plete lockdowns [7]. In the year 2020, the Nigerian Gov-
ernment as well put up these NPIs to control the spread 
of the virus. However, enforcing these measures was 
met with several challenges among the general popula-
tion [8]. NPIs were able to slow down the progression of 
the disease, but the most potent strategy to restrict the 
pandemic and reduce the mortality and morbidity rates 
is the development of safe, effective and readily available 
vaccines.

With a case fatality rate of about 1.2% globally [5] and 
also in Nigeria [6], it appeared vaccination would be the 
utmost effective means of reducing the burden of the 
COVID-19 disease.

The World Health Organization (WHO) emphasizes 
the prioritization of policies promoting voluntary vacci-
nation, such as public information campaigns, over man-
datory vaccination policies [9]. Nevertheless, COVID-19 
vaccine mandates are regarded as a reasonable measure 
when alternative approaches prove insufficient in achiev-
ing satisfactory vaccination coverage. Both strategies may 
be implemented concurrently if found beneficial. Health-
care workers (HCWs) are frequently the focus of vaccine 
mandates, partly due to their moral responsibility to pre-
vent harm to patients and other considerations related to 
their roles [10].

In a study conducted by Biswas et  al.  [11], global 
COVID-19 vaccination hesitancy among healthcare 

workers varied between 4.3% and 72%, with an average 
of 22.51% across all studies involving 76,471 participants. 
The primary reasons for hesitancy, as indicated included 
concerns about vaccine safety, efficacy, and potential 
side effects. Factors such as a heightened perceived risk 
of contracting COVID-19, direct patient care responsi-
bilities, and a history of influenza vaccination were also 
identified as contributors to an increased likelihood of 
COVID-19 vaccination acceptance.

To address the pandemic, the Nigerian government 
mandated that all federal government employees, includ-
ing healthcare workers, must receive the Covid-19 vac-
cine [12].

Publishing the genetic sequence of SARS-CoV-2 on 11 
January 2020, generated an urgent international response 
to hasten the development of a preventive COVID-19 
vaccine [13].

The rapidly growing incidence of COVID-19 in the year 
2020 inspired international coalitions and government 
efforts to urgently consolidate resources towards the 
production of multiple vaccines within the shortest pos-
sible time [14]. By December 2021, several vaccines had 
been given emergency use listing by the WHO [15] out 
of which the following have been used in Nigeria for the 
prevention of COVID-19.

• Pfizer (mRNA) vaccine.
• Moderna (mRNA-1273) vaccines.
• AstraZeneca vaccines.
• Janssen vaccine.

The mRNA-based vaccines do not integrate with the 
host cell genome and can produce pure viral protein. The 
technology involved in the development of this vaccine 
avoids the time-consuming normalization processes, this 
enhances rapid commercial production, which is particu-
larly important during a pandemic [16].

The Oxford/AstraZeneca Covid‑19 vaccine
A viral vector vaccine, which uses a safe virus that cannot 
cause disease but serves as a platform to produce corona-
virus proteins to generate an immune response.

The Janssen Ad26.COV2.S Covid‑19 vaccine
The Johnson and Johnson vaccine uses a disabled ade-
novirus to deliver instructions in the host, unlike Pfizer 
which uses mRNA.

The first shipment of COVID-19 vaccines arrived at the 
Nnamdi Azikiwe International Airport Nigeria on 2 
March 2021 (about 4,000,000 Oxford-AstraZeneca vac-
cines doses) [17] and vaccinations began three days later 
on 5 March, 202 [18]. As of 16th June 2022, 11.9 billion 
vaccine doses had been given globally with 5.19 billion 
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partially vaccinated and 4.73 billion people fully vacci-
nated [5].

In Nigeria, as of 16th June 2022, about 28 million peo-
ple had been partially vaccinated representing a 25.4% 
proportion while about 20 million people had been fully 
vaccinated representing a vaccination proportion of 
18.8% [19].

To ease up COVID-19 restrictions across the country, 
the Nigerian Government on 31st March 2022 declared 
that the use of face masks was no longer compul-
sory  (https:// tribu neonl ineng. com/ covid- 19- weari ng- of- 
face- masks- in- public- places- now- optio nal- says- fg/).

Regardless of the progress made by the development of 
COVID-19 vaccines, there are still important issues that 
need to be addressed. Other than misinformation, lack of 
information, and anti-vaccine opinions, there are several, 
carefully designed conspiracy theories around the Covid-
19 virus. Across the world, it has been reported that 
people who were fully vaccinated still died of COVID-
19-associated symptoms, which has also deepened pub-
lic uncertainty about the safety and effectiveness of the 
vaccines [20]. For this study, breakthrough infection 
refers to a SARS-CoV-2 infection that occurs after com-
pletion of the recommended COVID-19 vaccine series. 
Hence, this research is aimed at assessing the incidence 
of COVID-19 infection among vaccinated health workers 
and the possible changes in the attitude of these health 
workers to COVID-19 safety precautions before and after 
vaccination. This will help us understand the protective 
potency of the various vaccines against COVID-19 infec-
tion which will in turn influence the acceptance of vac-
cines among the general public. It is also anticipated that 
evidence on breakthrough risk can inform public health 
policies, including recommendations of additional pri-
mary doses and the need to always practice universal 
safety precautions.

Method
Study area
The study was carried out in Ondo State, South West 
Nigeria. Ondo state was created in 1976 out of the old 
Ondo province.

As stated by the Department of Planning, Research and 
Statistics, Ondo State Ministry of Health, Akure, there 
are 589 Primary Health Care Centres, 5 Secondary Hos-
pitals and 1 Teaching Hospital in Ondo State [21].

This was a health facility-based descriptive cross-sec-
tional study aimed at understanding the attitude of health 
workers to the practice of safety precautions after vac-
cination and the occurrence of covid-19 breakthrough 
infections.

For this study, the only Teaching Hospital in the State 
as well as three (3) General hospitals – one (1) General 

Hospital in each of the three regions (central, southern 
and northern senatorial regions) of the state and ninety-
seven (97) Primary Health Centres (PHCs)were selected 
by simple random sampling (balloting).

Study participants
Inclusion criteria
Health workers that had received minimum of 2 doses 
(AstraZeneca or Moderna) or 1 dose of Johnson and 
Johnson and took the last dose within the last 6 months 
from the selected Primary Health Care Centres, Second-
ary Hospitals and Teaching Hospital were included in the 
study.

Health Workers who had not received any dose of vac-
cination were also included in the study for comparison.

The index date was defined as the date of receipt of 
the first vaccine dose while fully vaccinated was defined 
as ≥ 14  days after receipt of the second vaccine dose. 
The cadres of health workers captured were: Doctors, 
Pharmacists, Nurses/Midwives, Laboratory Scientists/
Technicians, Community Health Officers (CHO) and 
Community Health Extension Workers (CHEW).

Exclusion criteria
All non-health workers like administrative officers were 
excluded from the study.

Sample size and sampling procedure
The sample size was calculated using the Leslie Fischer 
formula for sample size determination in health studies 
[21].

P is the prevalence, q = 1-p, Z = Standard normal devia-
tion which corresponds to the 95% confidence level 
(1.96), d = degree of accuracy desired (0.05).

The prevalence (p) of COVID-19 vaccination in Ondo 
State, confidence level and marginal error were given to 
be 55.5% [8], 95% and 5% respectively. The final sample 
size was 344 after adjustment for a 12% non-response 
rate.

Data collection
In August 2022, a structured questionnaire designed and 
used to obtain data from the participants. A pilot test 
was carried out to ascertain the validity of the questions. 
Necessary reviews were made to the questions after the 
pilot test. An informed consent form was signed by each 
participant before administering the questionnaires. Sub-
sequent explanations and permission to carry out the 
COVID-19 test were obtained from the participants with 

n = Z�2pq/d2

https://tribuneonlineng.com/covid-19-wearing-of-face-masks-in-public-places-now-optional-says-fg/
https://tribuneonlineng.com/covid-19-wearing-of-face-masks-in-public-places-now-optional-says-fg/
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a unique identification number given to individuals to 
ensure confidentiality.

Collection of nasopharyngeal samples and running 
of COVID‑19 test
A sterile swab was inserted into the nostril of the par-
ticipants and swabbed over the surface of the posterior 
nasopharynx to obtain a nasopharyngeal specimen. 
STANDARD Q COVID-19 Ag Test rapid chromato-
graphic immunoassay for the detection of antigens to 
SARS-CoV-2 present in the human nasopharynx was 
used to test for the COVID-19 Status of the participants.

Data management
Information from the structured questionnaire and the 
COVID-19 result details were entered into a Statistical 
Package for the Social Sciences (SPSS) version 21 pro-
gram. Data cleaning was done to ensure that all variables 
were correctly entered before the analysis. Descriptive 
analysis was carried out for all categorical variable while 
the test of means was carried out to establish the exist-
ence of significant or no significant relationship between 
variables (a P value < 0.05 was considered statistically 
significant). Binary logistic regression was performed to 
identify socio-demographic factors independently associ-
ated with the dependent variable. The strength of associ-
ation was measured using odds ratio, and 95% confidence 
intervals.

Ethical approval
Ethical approval was obtained from the Research Ethical Com-
mittee, University of Medical Sciences, Ondo, Ondo State, 
Nigeria. (NHREC/TR/UNIMED-HREC-Ondo St/22/06/21).

Also, each participant was requested to carefully go 
through the informed consent form and sign it before 
proceeding to answer the questions. All procedures were 
carried out following relevant guidelines and regulations 
on research involving human subjects according to the 
Helsinki Declaration [22].

Results
Three hundred fifty questionnaires were distributed out 
of which 341 respondents answered the questions and 
agreed to carry out COVID-19 investigation. This repre-
sented a 97.43% responsive rate.

Table  1 shows the background summary statistics 
of 341 HCWs who responded to the survey. The most 
reflected age range of the respondents was 21–25 years. 
The majority of survey respondents were females (72.1%) 
and Nursing cadre (71%).

From Table  2, all the respondents practiced safety 
measures before vaccination while just over 50% reported 
to have practised safety measures after vaccination.

From Table 3, there was a statistically significant rela-
tionship between the cadre of health workers and the 
practice of post-vaccination safety measures (P < 0.005) 
with the laboratory personnel and the Community 
Health Officers having the highest and lowest practice of 
post-vaccination safety measures respectively. Other fac-
tors like age, years of working experience and gender of 
the respondent did not have any significant association 
with the practice of post-vaccination safety measures.

Table  4 shows no statistically significant relationship 
between age and years of working experience and the 
COVID-19 post-vaccination test result. However, there 
was a significant relationship between the gender as well 
as cadre of respondents and the COVID-19 test result 
with the Doctors having the highest percentage incidence 
(4.5%).

From Table 6, there was no statistically significant rela-
tionship between the vaccine combination received and 
the post-vaccination test result.

Discussion
To the best of our knowledge, this study is the first to 
assess the incidence of Breakthrough Infections (BTIs) 
and the practice of safety precautions after vaccination in 
Nigeria.

Table 1 Socio-demographic characteristics of respondents (N = 341)

Variables N (%)

Age of respondents  < 20 years 55(16.1)

21-25 years 103(30.2)

26-30 years 55(16.1)

31-35 years 54(15.8)

36-40 years 38(11.1)

 > 40 years 36(10.6)

Sex Male 121(35.5)

Female 220(64.5)

Years of experience of 
Health Workers

1–3 years 172(50.4)

4–6 years 65(19.1)

7–9 years 51(15.0)

 > 10 years 53(15.5)

Cadre of respondents Doctor 44(12.9)

Pharmacist 53(15.5)

Nurse/midwife 111(32.6)

Lab scientist/technician 69(20.2)

CHO 20(5.9)

CHEW 44(12.9)
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Table 2 COVID-19 vaccination knowledge, vaccination status, practice of safety precautions (pre and post vaccination) and covid-19 
status

Question Options Frequency (n) Percent (%)

Have you ever heard about COVID-19? Yes 341 100.0

No 0 0.0

Mention some preventive measures you know Physical distance 82 24.0

Nose mask use 97 28.4

Vaccination 92 27.0

Use of Hand sanitizer/regular washing of hands 70 20.5

Others (Specify): 0 0.0

Which of these safety measures did you practice before vaccination? Physical distance 176 51.6

Nose mask use 98 28.7

Use of Hand sanitizer/regular washing of hands 67 19.6

Others (Specify): 0 0.0

Are you aware of COVID-19 vaccines Yes 341 100

No 0 0.0

How potent do you think the various COVID-19 vaccines are in pre-
venting subsequent infection

Highly potent 97 28.4

Moderately potent 78 22.9

Not potent 96 28.2

I don’t Know 70 20.5

Have you taken COVID-19 vaccine? Yes 221 64.8

No 120 35.2

How many doses 0 dose (Not vaccinated) 120 35.2

1 dose (partially vaccinated) 0 0.0

2 doses (fully vaccinated) 179 52.5

Booster dose 42 12.3

When did you receive your last dose  < 1 Month 58 26.2

1–3 Months 62 28.1

4–6 Months 101 45.7

 > 6 Months 0 0.0

Which vaccine did you receive? Astrazeneca + Astrazeneca 65 29.4

Astrazeneca + Pfizer 39 17.6

Moderna + Moderna 25 11.3

Moderna + Pfizer 20 9.0

Pfizer & Pfizer 17 7.7

Johnson And Johnson (1 Dose) 13 5.9

Astrazeneca + Astrazeneca + Pfizer 18 8.1

Moderna + Moderna + Pfizer 7 3.2

Johnson And Johnson + Pfizer 5 2.3

Astrazeneca + Pfizer + Pfizer 12 5.4

Did you practice safety measures after vaccination? Yes 261 76.5

No 80 23.5

Don’t know 0 0.0

Which measures? Physical distancing 66 19.4

Nose mask 31 9.1

Use of hand sanitizer or regular washing of hands 164 48.1

Not Applicable 80 23.5

Do you agree with us carrying out your COVID-19 test? Yes 341 100.0

No 0 0.0

Nasopharyngeal sample collected Yes 341 100.0

No 0 0.0
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About 64% of the respondents were female. Also, the 
majority of the respondents were Nurses or Midwives. 
This corroborates the gender distribution of the respond-
ents because there are more female gender practicing the 
Nursing profession compared to the male gender [18]. 
The majority of the respondents were young employees 
with over 30% of the respondents falling between the 21 
to 25 years age range. This was also reflected in the years 
of working experience of the respondents. The majority 
of them had between 1 to 3 years of working experience 
as health workers.

All the respondents have heard about COVID-19 as 
well as COVID-19 vaccination and they all had good 
knowledge about preventive measures. Equally, all the 

respondents practised safety measures before receiv-
ing the COVID-19 vaccine. This was because, before the 
commencement of vaccination, safety precautions were 
the only way of preventing an infection. Remarkably, 
the majority of the Healthcare Workers reported physi-
cal distancing as their major means of observing safety 
measures while about 28% of them were committed to 
the use of face masks and just 19.6% of the participants 
practised the use of hand sanitiser or regular washing of 
hands.

Expectedly, all the respondents were well aware of 
covid-19 vaccine. However, about 20% of the respond-
ents could not ascertain the efficacy of the vaccines while 
28% of them believed that the vaccines were not potent. 

Table 2 (continued)

Question Options Frequency (n) Percent (%)

COVID-19 result Positive 15 4.4

Negative 326 95.6

Table 3 Association between respondents’ socio-demographic 
characteristics and practice of post-vaccination safety precautions

* Statistically significant p < 0.05

Variables Did you practice 
safety measures 
after vaccination?

χ2 df P‑value

Yes No

*Age (year)
  < 20 39(60.0) 18(40.0) 5.308 5 0.379

 21–25 83(77.1) 20(22.9)

 26–30 44(62.85) 11(37.15)

 31–35 37(50.0) 17(50.0)

 36–40 28(44.4) 10(55.6)

  > 40 30(62.5) 6(37.5)
*Gender
 Male 95(59.0) 26(41.0) 0.407 1 0.524

 Female 166(66.3) 54(33.7)
*Cadre of respondents
 Doctor 28(27.3) 16(72.7) 13.397 5 *0.020

 Pharmacist 37(40.7) 16(59.3)

 Nurse/midwife 94(77.5) 17(22.5)

 Lab Scientist/Technician 56(80.6) 13(19.4)

 CHO 12(20.0) 8(80.0)

 CHEW 34(58.3) 10(41.7)
*Years of working experience
 1–3 years 127(69.7) 45(30.0) 1.557 3 0.669

 4–6 years 51(60.0) 14(40.0)

 7–9 years 40(42.9) 11(57.1)

 10 or more year 433(56.5) 10(43.5)

Table 4 Association between respondents’ socio-demographic 
characteristics and COVID-19 post-vaccination test results

* Statistically significant p < 0.05

Variables Post‑vaccination 
covid‑19 test 
result

χ2 df P‑value

Positive Negative

*Age (year)
  < 20 5(8.6) 50(91.4) 10.987 5 0.052

 21–25 8(2.4) 95(97.6)

 26–30 1(0.0) 54(100.0)

 31–35 0(0.0) 54(100.0)

 36–40 0(0.0) 38(100.0)

  > 40 1(55.6) 35(44.4)
*Gender
 Male 12(4.9) 109(95.1) 13.582 1 *0.000

 Female 3(1.3) 217(98.7)
*Cadre of respondents
 Doctor 3(4.5) 41(95.5) 13.934 5 *0.016

 Pharmacist 7(0.0) 46(100.0)

 Nurse/midwife 2(1.4) 109(98.6)

 Lab Scientist/Technician 2(3.0) 67(97.0)

 CHO 0(0.0) 20(100.0)

 CHEW 1(1.1) 43(98.9)
*Years of working experience
 1–3 years 9(3.5) 163(96.5) 1.062 3 0.786

 4–6 years 3(0.0) 62(100.0)

 7–9 years 1(0.0) 50(100.0)

 10 or more year 2(0.0) 51(100.0)
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Though, another 28% opined that the vaccines were 
highly potent.

Almost 70% of the respondents had been fully vacci-
nated over 3 months from the index date. This percent-
age was quite higher than the 55.5% vaccine acceptance 
rate reported in Ondo State by Olu-Abiodun et al., 2022 
[8]. This was due to the difference in the study population 
(Health care Workers and the general population). Inter-
estingly, 19.0% of the vaccinated health care workers had 
received booster doses of the vaccine.

By vaccine combination, about 29% of the vaccinated 
respondents received AstraZeneca + AstraZeneca (com-
plete vaccination). This was not unexpected as Astra-
Zeneca was the first vaccine shipped into Nigeria on 2nd 
March, 2021 [13].

In contrast to the practice of safety measures before 
vaccination, 23.5% of the respondents reported not 
practising safety precautions after vaccination. In like 
manner, the most practised safety precaution after vac-
cination was regular hand washing or the use of hand 
sanitiser which was the least practised before vaccina-
tion. This may be due to vaccinated individuals relaxing 
on the use of nose masks and physical distancing but 
the idea of regular hand washing goes beyond covid-19 
protection. Physical distancing, the most practised safety 
measure before vaccination was reported to be an effec-
tive means of preventing infection though the reported 
2 m may not be sufficient to prevent the transmission of 
respiratory particles. Also, face-covering can mitigate the 
spread of the COVID-19 but are not capable of providing 
maximum protection against the infection as reported by 
Chea et al., 2021 [23].

Fifteen out of the three hundred forty-one participants 
representing 4.4% tested positive for covid-19 test. From 
Table  4, there was no significant relationship between 
the COVID-19 test result and the age of the respond-
ents. Though, the majority of the positive participants 
were between the 21–25 age ranges. Also, the years of 
working experience did not have a statistically significant 
relationship with the COVID-19 test result. However, 
there was a statistically significant relationship between 
gender and the covid-19 test result as well as the cadre 

of respondents and covid -19 test result. The majority 
of the Positive respondents to the COVID-19 test were 
male and Doctors representing the gender and cadre 
respectively.

There was a statistically significant relationship 
between the vaccination status of respondents and the 
post-vaccination test result from Table  5 (χ2 = 6.816, 
df = 1, p = 0.009). The incidence of COVID-19 infec-
tion among the vaccinated and unvaccinated HCWs 
was 2% and 8% respectively. This was in agreement with 
the study findings by Lee et al., 2022, which indicated a 
greater risk of infection among the unvaccinated indi-
viduals for SARS‐CoV‐2 infection compared to the vac-
cinated individuals [24].

Table  6 showed no statistically significant relation-
ship between the vaccine combinations received by the 
Healthcare Workers and COVID-19 test results. This 
was similar to the findings by Ayoubkhani et  al., 2022 
that there was no statistically significant difference in 
post-vaccination long covid-19 trajectories between par-
ticipants who received an adenovirus vector vaccine (like 
Johnson and Johnson) and those who received an mRNA 
vaccine (like Pfizer) [25]. However, the highest incidence 
(8%) of vaccine breakthrough infection was observed 
among those that received Johnson and Johnson (1 dose 
for complete vaccination) while HCWs that received 
Moderna + Pfizer or Pfizer + Pfizer had 0% incidence of 
COVID-19 vaccine breakthrough infection. This finding 
articulates the difference in the efficiency of the various 
vaccine combinations on the prevention of breakthrough 
infection among people with different local features and 
virus variants of COVID-19 infection [26]. This finding 
also agreed with the report by Stouten and colleagues 
that adenoviral-vector-based vaccines were associated 
with a higher risk of breakthrough infections, compared 
to mRNA-based vaccines [27].

From Table  7, there was a significant relationship 
(p < 0.05) between the time after vaccination completion 
and the testing for COVID-19 infection. About 7% of 
those that received their last vaccine dose within 1 month 
of getting tested were positive for covid-19 while just 
1% of those that received the last dose of their vaccine 

Table 5 Relationship between COVID-19 vaccination status and post-vaccination test result

Interestingly, there was a statistically significant relationship between the vaccination status of participants and the post-vaccination COVID-19 test results

Post vaccination COVID‑19 test 
result

Total χ2 df P‑value

Positive Negative

Have you taken COVID-19 vaccine? Yes 5 216 221 6.816 1 *0.009

No 10 110 120

Total 15 326 341
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between 4 to 6  months before testing was positive for 
covid-19.

About 8% of non-vaccinated healthcare Workers tested 
positive for COVID-19 while about 2% of fully vaccinated 
respondents and respondents who had taken booster 

doses tested positive for the covid-19 test (Table 8). This 
showed a statistically significant relationship between 
the number of doses of COVID-19 vaccine received and 
the COVID-19 post-vaccination test result. Our study 
indicated that the incidence of COVID-19 breakthrough 

Table 6 Relationship between COVID-19 vaccine combinations received and post-vaccination test results

Keys to vaccine combination:

NA = Not Applicable

A = AstraZeneca + AstraZeneca

B = AstraZeneca + Pfizer

C = Moderna + Moderna

D = Moderna + Pfizer

E = Pfizer + Pfizer

F = Johnson and Johnson

G = AstraZeneca + AstraZeneca + Pfizer (booster dose)

H = Moderna + Moderna + Pfizer (booster dose)

I = Johnson and Johnson + Pfizer (booster dose)

J = AstraZeneca + Pfizer + Pfizer (booster dose)
* Statistically significant p <0.05

Post‑vaccination covid‑19 test result χ2 df P‑value

Vaccine 
combination

Positive Negative Total

N % N %

Which vaccines did 
you receive?

NA 10 8 110 92 120 9.203 10 0.513

A 1 2 64 98 65

B 1 3 38 97 39

C 1 4 24 96 25

D 0 0 20 100 20

E 0 0 17 100 17

F 1 8 12 92 13

G 1 6 17 94 18

H 0 0 7 100 7

I 0 0 5 100 5

J 0 0 12 100 12

Total 15 4 326 96 341

Table 7 Relationship between the duration of the last dose before testing and the covid-19 test result

There was a significant association between the duration of the last dose and the test result
* Statistically significant p < 0.05

When did you take the last dose * post vaccination COVID‑19 test result

Post‑vaccination COVID‑19 test 
result

Total χ2 df P‑value

Positive Negative

When did you take the last dose Not applicable 10 110 120 7.807 3 *0.012

 < 1 month 4 54 58

1–3 months 0 62 62

4–6 months 1 100 101

Total 15 326 341
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infection was higher among people who are fully vacci-
nated but without booster doses compared to fully vac-
cinated persons with booster doses. This was consistent 
with findings in other studies [21].

Remarkably, from Table 9, 5 out of the 15 respondents 
that tested positive for COVID-19, had been fully vac-
cinated. However, all 5 of them did not practice safety 
measures after vaccination. None of the respondents 
who practised safety measures after vaccination tested 
positive for covid-19. The remaining 10 respondents that 
tested positive for COVID-19 had not been vaccinated 

though they practised safety precautions. This showed 
the importance of practising post-vaccination safety 
measures.

According to the WHO, before the introduction 
of COVID-19 vaccines, HCWs accounted for 14% of 
COVID-19 cases [28]. Though, the risk of BTIs among 
HCWs is said to have declined after the introduction of 
COVID-19 vaccinations, with a majority of the infected 
population due to community exposure. BTIs still pose a 
risk to Patients and HCWs. Hence, the need for screening 
and testing in this population and above all, the contin-
ued practice of safety precautions even after vaccination.

Limitations
The study used a rapid diagnostic kit for the detection of 
COVID-19 infection. Though this kit had a diagnostic 
accuracy of 94.59% [29].

Conclusion
The study revealed a statistically significant relation-
ship between vaccination status and post-vaccination 
test results, with a lower incidence of COVID-19 infec-
tion among vaccinated HCWs compared to the unvac-
cinated. Vaccine combinations did not show a significant 
association with test results, but breakthrough infections 
were noted, particularly with the Johnson and Johnson 
vaccine.

Additionally, the timing of vaccination completion 
demonstrated a significant relationship with post-vacci-
nation testing, highlighting a higher incidence of posi-
tive cases within one month of the last vaccine dose. The 
study also underscored the importance of booster doses, 
with fully vaccinated individuals showing a lower inci-
dence of breakthrough infections when boosters were 
administered.

The vaccine breakthrough infection rate in this study 
was 2%. Considering that 8% of unvaccinated respond-
ents tested positive for COVID-19, showed that the 

Table 8 Number of COVID-19 vaccination doses and the test result of respondents

The majority of the positive results were from unvaccinated respondents flowed by those with complete vaccination but yet to receive booster doses
* Statistically significant p < 0.05

Post‑vaccination COVID‑19 
test result

Total χ2 df P‑value

Positive Negative

How many doses of COVID-19 vaccine 0 dose (not vaccinated) 10 110 120

2 doses (full vaccination) 4 175 179 6.818 2 *0.033

Booster dose 1 41 42

Total 15 326 341

Table 9 Descriptive crosstab of vaccination status, COVID-19 
post-vaccination test result in the practice of safety measures 
after vaccination

All the unvaccinated respondents reported had continued the practice of 
safety measures while 71.5% of fully vaccinated respondents and 30.9% of 
respondents that had received a booster dose practiced post-vaccinated safety 
measures. This shows a significant relationship between the number of doses 
received and the practice of COVID-19 safety measures (χ2 = 87.914, df = 2, 
p-value = 0.000)

Have you taken covid‑19 vaccine * did you practice safety 
measures after vaccination? * post‑vaccination COVID‑19 test result 
crosstabulation

Count

Post‑vaccination COVID‑19 test result Did you 
practice 
safety 
measures 
after 
vaccination?

Total

Yes No

Positive Have you taken COVID-19 vaccine Yes 0 5 5

No 10 0 10

Total 10 5 15

Negative Have you taken COVID-19 vaccine Yes 141 75 216

No 110 0 110

Total 251 75 326

Total Have you taken COVID-19 vaccine Yes 141 80 221

No 120 0 120

Total 261 80 341
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vaccine confers a reasonable level of protection on vac-
cinated individuals.

A combination of complete vaccination with the neces-
sary booster dose and the practice of safety precautions 
like regular hand Washing and the use of hand sanitis-
ers were quite effective and efficient in preventing the 
COVID-19 9 infection.

As the World eases on the Public Health importance of 
COVID-19 and the necessity to get vaccinated, it is time 
for us to sustain the ethics of universal precautions (the 
practice of safety precautions) and encourage continued 
vaccination exercise as this can help prevent other strains 
of the SARS COVID-19 virus.

The study contributes valuable insights to the evolving 
landscape of COVID-19 vaccination, breakthrough infec-
tions, and the role of safety measures in preventing trans-
mission among healthcare professionals. These findings 
underscore the importance of sustained efforts in miti-
gating the impact of COVID-19 and ensuring the safety 
of both Healthcare Workers and the broader community.

Recommendation
Now more than ever as we embrace the new normal and 
live with COVID-19, every eligible non-vaccinated indi-
vidual should seek to be vaccinated. Partially vaccinated 
persons should seek to be fully vaccinated while fully vac-
cinated individuals should receive the necessary booster 
dose(s). Overall, everyone should sustain the practice 
of safety precautions alongside vaccination. To stop 
the spread of COVID-19, vaccination along with other 
COVID-19 appropriate behaviours (safety precautions), 
will keep ourselves and others around us safe.
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