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Abstract 

Background  The duration of immunological persistence in COVID-19-vaccinated individuals is considered a matter 
of concern. Some studies have shown that anti-SARS-CoV-2 antibodies degrade rapidly. Due to diminishing immunity 
after vaccination, some people may catch an infection again after receiving the COVID-19 vaccine.

Objectives  The purpose of the present study was to measure the COVID-19 post-vaccination infection reported 
by the vaccinated participants and to identify possible associated risk factors among hospital attendants in Qena city.

Material and method  A cross-sectional study was carried out on 285 participants who received COVID-19 vaccines 
and were aged 18 years or more. A structured questionnaire was used as a tool for data collection.

Results  13.7% of the vaccinated participants reported catching the COVID-19 infection after vaccination. Healthcare 
workers were more susceptible to the COVID-19 infection after vaccination than non-healthcare workers. Post-vac-
cination infection among participants who received Viral vector vaccines, Inactivated vaccines, and mRNA vaccines 
were 16.7%, 15.7%, and 3.6%, respectively.

Conclusion  Healthcare professionals need to take strict preventive measures since, even after receiving 
the COVID-19 vaccine, they are more vulnerable to infection than non-healthcare personnel. mRNA vaccines can be 
given in place of viral vector vaccinations because they show a reduced incidence of post-vaccination infection.
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Introduction
The novel coronavirus (2019-nCoV), also known as 
SARS-CoV-2 or COVID-19 infection, is one of the most 
challenging public health problems in many regions of 
the world [1].

A breakthrough infection is a condition in which a 
patient who has received vaccinations contracts the same 
disease against which they were protected because the 

vaccine did not completely protect the patient. COVID-
19 isn’t a unique exception to this occurrence, which has 
been widely reported in the context of other viral and 
bacterial vaccinations [2].

The development of post-vaccination infections is also 
influenced by poor antibody generation brought on by 
relatively inefficient vaccines, an insufficient number 
of doses, and the passing of time after the vaccinations 
[3]. Minor antibody declines after immunity generated 
by vaccines do not always signify a complete fading of 
immunity because a long-lasting immunity against recur-
rent SARSCOV2 infection is usually feasible for up to 
eight months after receiving the vaccine via anti-S Mem-
ory B cells [4].
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Objectives of the study
The present study was formulated to target the hospi-
tal attendants in Qena City to measure the prevalence 
of COVID-19 post-vaccination infection among the 
vaccinated participants and to identify possible related 
factors.

Material and method
A cross-sectional study involved 285 participants who 
had received the COVID-19 vaccines and were aged 
18 years or older. Simple random sampling was used. 
The study’s participants were chosen from attendants 
at Qena University hospitals. In this prevalence study, 
the appropriate sample size was determined using the 
straightforward formula below [5]:

where n is the sample size, Z is the standard normal vari-
ant (at 5% type 1 error (P< 0.05), it is 1.96, d (absolute 
error or precision) = 0.05, and p (reported COVID-19 
infection after vaccination in a previous study done in 
Jordan) = 5%.

The level of confidence usually aimed for was 95%.

The sample size was increased to 285 participants.

Inclusion criteria

1.	 Those who had received the COVID-19 vaccines and 
were at least 18 years old.

2.	 Agreement to take part in the study.

Exclusion criteria

1.	 Individuals under the age of 18.
2.	 Those who had not been vaccinated against COVID-

19.
3.	 Refusing to take part in the study.

n =
z2p(1− p)

d2

n =
1.96ˆ2× .05 (1− .05)

.05ˆ2

= .1824/.0025 = 72.99

Data collection
For collecting the data, a systematic questionnaire was 
used. It included the following items:

1.	 Personal and demographic information, includ-
ing name, age in years, sex, occupation, presence of 
chronic disease, and type of the chronic disease.

2.	 The type of COVID-19 vaccine received.
3.	 Number of doses of vaccine received.
4.	 COVID-19 infection after vaccination.
5.	 The duration between vaccination and catching the 

COVID-19 infection (in months).
6.	 Management needed for COVID-19 cases after vac-

cination.

Most of participants who reported post vaccination 
infection were healthcare workers and diagnosis based 
on RT PCR for COVID-19 as it was available for them, 
while the diagnosis of other participants was based on 
their doctor’s diagnosis.

Ethical consideration
The research was approved by the ethical committee of 
the Qena Faculty of Medicine. The ethical approval code: 
SVU-MED-COM009-2-23-7-693. Oral consent was 
taken from the participants after explaining the aim of 
the study

Statistical analysis
Statistical Package for Social Sciences (IBM SPSS) ver-
sion 26 was used to analyze the data. Frequencies and 
percentages were used to represent qualitative factors. 
Two qualitative data sets were compared using a chi-
square test. The analysis of binary logistic regression 
was applied. The allowable margin of error was set at 5%, 
while the confidence interval was set at 95%. Therefore, a 
P value of 0.05 or less is regarded as significant.

Results
44.9% of our participants were in the age group of 18 
to 27 years old. 37.9% of the participants were males. 
According to occupation, 79.3% of the participants were 
non healthcare workers. 14% of the participants had 
chronic disease. 47% of the participants received Inacti-
vated vaccines (Sinopharm and Sinovac vaccines), 33.7% 
received Viral vector vaccines (Oxford-AstraZeneca 
vaccine and Johnson’s and Sputnik V vaccines), while 
those who received mRNA vaccines (Pfizer-BioNTech 
and Moderna vaccines) were 19.3% of all vaccinated 
participants.

Most of our participants received two doses of the vac-
cination (86.7%). No participants received two different 
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types of the COVID 19 vaccines. Of the 285 vaccinated 
participants, 39 (13.7%) reported contracting COVID-19 
following their vaccination (Fig. 1). The median duration 
between vaccination and catching the COVID-19 infec-
tion was 3 months. According to management needed 
for COVID 19 cases after vaccination, most cases needed 
home treatment 35 (89.7%), while 4 (10.3%) did not need 
any treatment (Table 1).

Healthcare workers were more susceptible to COVID-
19 infection after vaccination than non-healthcare work-
ers (28.8% vs. 9.7%, respectively). 16.7% of participants 
who received Viral vector vaccines reported COVID-19 
infection after vaccination, 15.7% of those who received 
Inactivated vaccines reported COVID-19 infection after 
vaccination; and only 3.6% of those who received mRNA 
vaccines reported COVID-19 infection after vaccination. 
There was no statistically significant association between 
COVID-19 infection after vaccination and either age 
groups, sex, or the number of doses of vaccine received 
by the participants (Table 2).

Logistic regression analysis of COVID-19 infection 
after vaccination among the different predictors showed 
that the participants who received Viral vector vaccines 
and those who received Inactivated vaccines reported 
COVID-19 infection after vaccination more than those 
who received mRNA vaccines by 5.790 (95% CI: 1.253–
26.76) and 4.668 (95% CI: 1.038–20.988) times, respec-
tively. Also, healthcare workers reported COVID-19 
infection after vaccination more than non-health care 
workers by 3.859 times (95% CI: 1.854 1.854–8.035) 
(Table 3).

Discussion
The effectiveness of the global campaign to end the 
pandemic and its impacts will be limited by lower 
COVID-19 vaccine acceptance [6]. One of the main 
factors affecting the uptake of the COVID-19 vaccina-
tion is confidence in its efficacy in infection prevention 
[7].

Our study is a cross-sectional study conducted in Qena 
University Hospitals. The current study measured the 
COVID-19 post-vaccination infection reported by the 
vaccinated participants. The prevalence of COVID-19 
post-vaccination infection was 13.7%. This finding was 
in line with a study carried out on COVID-19 infec-
tions emerging after vaccinations in healthcare and other 
workers in New Delhi, which found that 15 participants 
(13.3%) became infected with COVID-19 (two weeks 
after the second dose) [8]. The prevalence was higher 
than that of a Cross-Sectional Study carried out in Jor-
dan, which revealed that 5% of vaccinated individuals 
contracted COVID-19 after receiving the COVID-19 
vaccines [9].

Our study reported that, according to management 
needed for COVID-19 cases after vaccination, most cases 
needed home treatment (89.7%), while 4 (10.3%) did not 
need any treatment. whereas nobody needed hospital 
or ICU admission. The results were similar to a study 
done in Jordan that showed that the majority of par-
ticipants (66%) received painkillers and rested at home 
without hospitalization or even visiting a doctor to ease 
post-vaccination infection, while 31% of participants just 
obtained rest at home without taking medicine at all [9]. 
Another study found that COVID-19 post-vaccination 

Fig. 1  13.7% COVID-19 post- vaccination infection among vaccinated participants
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infections were less likely to require hospitalization and 
admission to an intensive care unit (ICU) than infections 
in non-vaccinated patients [10].

Our study reported that healthcare workers were more 
susceptible to COVID-19 infection after vaccination 
than non-healthcare workers. In the United Kingdom, 
a community-based, nested case-control study was car-
ried out to identify risk factors and the disease profile of 
SARS-COV-2 infection following vaccination. It found 
that, with regard to healthcare workers, neither the posi-
tive nor the negative findings of a SARS-COV-2 test 
conducted at least 14 days after the first vaccination nor 
seven days or more after the second vaccine showed sta-
tistically significant differences [11]. Testing accessibility 
could be a source of bias. Healthcare personnel are more 
likely than the general population to report a positive 
SARS-COV-2 test [12], probably as a result of more test-
ing and exposure.

Our study reported that according to the association 
between the type of COVID-19 vaccine received and 

the percent of vaccinated participants who reported 
post-vaccination infection, it was clear that Viral vec-
tor vaccines had the highest percent (16.7%), followed 
by Inactivated vaccines and mRNA vaccines (15.7% and 
3.6%, respectively). In a study that detailed side effects 
and attitudes among Arab populations following the 
receipt of COVID-19 vaccines, it was found that, depend-
ing on the vaccine type, the proportion of participants 
who became infected with COVID-19 after vaccination 
varied. Among participants who received the AstraZen-
eca vaccination, the proportion of participants who expe-
rienced a breakthrough infection was the highest (8%) 
compared to only 3% of all participants who received the 
Pfizer-BioNTech vaccine [13].

Conclusion
13.7% of the participants reported they contracted the 
COVID-19 infection later on after vaccination. The 
median time between receiving the COVID-19 vaccine 
and getting the infection was three months. Following 

Table 1  Descriptive data of the studied group

Variable Number Percentage

Age groups 18-27 128 44.9 %

28-37 86 30.2 %

38-47 36 12.6 %

48-57 26 9.1 %

≥58 9 3.2 %

Sex Male 108 37.9 %

Female 177 62.1 %

Occupation Health care worker 59 20.7 %

Non health care worker 226 79.3 %

Presence of chronic disease Yes 40 14%

No 245 86%

Type of the chronic disease DM 16 40%

HTN 9 22.5%

asthma 8 20%

arthritis 5 12.5%

lupus erythematosus 1 2.5%

Behcet disease 1 2.5%

Vaccine platform Viral vector vaccines 96 33.7 %

Inactivated vaccines 134 47 %

mRNA vaccines 55 19.3 %

Number of doses of vaccine received One dose 28 9.8%

Two doses 247 86.7%

Three doses 10 3.5%

Duration between vaccination and catching COVID 19 infection in months. median (IQ) 3 (2-5)

Management needed for COVID 19 cases after vaccination No treatment 4 10.3%

Home treatment 35 89.7%

Hospital admission 0 0%
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vaccination, healthcare workers were more vulnerable to 
the COVID-19 infection than non-healthcare employees. 
Participants who received viral vector vaccinations, inac-
tivated vaccines, or mRNA vaccines experienced post-
vaccination infection at rates of 16.7%, 15.7%, and 3.6%, 
respectively.

Abbreviations
COVID-19	� Coronavirus 19
mRNA	� Messenger RNA
SARS-COV-2	� Severe acute respiratory syndrome coronavirus 2
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Table 2  Association between COVID-19 infection after vaccination and different factors

*statistically significant p value <.05.

Chi-Square Test was used

COVID-19 infection after vaccination Chi-square test

Yes No X2 p-value

Age groups 18-27 19 (14.8%) 109 (85.2%) 2.658 0.617
28-37 13 (15.1%) 73 (84.9%)

38-47 3 (8.3%) 33 (91.7%)

48-57 4 (15.4%) 22 (84.6%)

≥58 0 (0%) 9 (100%)

Sex Male 11(10.2%) 97(89.8%) 1.8 0.179
Female 28(15.8%) 149(84.2%)

Occupation Health care worker 17 (28.8%) 42 (71.2%) 14.418 <0.001*
Non health care worker 22(9.7%) 204 (90.3%)

Presence of chronic disease Yes 5 (12.5%) 35 (87.5%) 0.055 0.814
No 34 (13.9%) 211 (86.1%)

Type of the chronic disease DM 3 (18.8%) 13 (81.3%) 5.164 0.396
HTN 2 (22.2%) 7 (77.8%)

asthma 0 (0%) 8 (100%)

arthritis 0 (0%) 5 (100%)

lupus erythematosus 0 (0%) 1 (100%)

Behcet disease 0 (0%) 1 (100%)

Vaccine type Viral vector vaccines 16 (16.7%) 80 (83.3%) 5.872 0.024*
Inactivated vaccines 21(15.7%) 113 (84.3%)

mRNA vaccines 2 (3.6%) 53 (96.4%)

Number of doses of vaccine received One dose 3 (10.7%) 25 (89.3%) 0.397 0.82
Two doses 35 (14.2%) 212 (85.8%)

Three doses 1 (10%) 9 (90%)

Table 3  Multivariate logistic regression analysis of different 
factors related to COVID-19 infection after vaccination

*statistically significant p value <0.05.

Binary logistic regression analysis was used.

AOR Adjusted odds ratio, CI Confidence interval.

Variable AOR 95% CI P-value

Lower Upper

Occupation

Non health care worker Reference

Health care worker 3.859 1.854 8.035 <.001*

Vaccine platform

mRNA vaccines Reference

Viral vector vaccines 5.790 1.253 26.760 .025*

Inactivated vaccines 4.668 1.038 20.988 0.045*
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