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Abstract: As the spread of COVID-19 infection seems to be unending, several investigations have examined the occurrence of
COVID-19 reinfection particularly among healthcare professionals potentially due to the inherent exposure risks in their line of
work. Furthermore, considering the increase in the emergence of different variants, it is also quite revealing that significant
number of the population is still unvaccinated. Thus, the purpose of this study was to ascertain the prevalence of COVID-19
reinfection among individuals residing in a County as well as to determine the factors that contribute to reinfection. This study
focuses on the County of Victoria, located in the Southeastern Texas, on the Coastal Plain about midway between the southern
and eastern extremities of the Texas Gulf Coast. Using a cross sectional study design and where data from 20,499 COVID-19
cases reported to the health department between March 2020 and December 2022 together with their corresponding vaccination
status on ImmTrac2 during the reporting period and the corresponding cases of reinfection were analyzed. Variables included in
the dataset were age, sex, date of onset of illness, date of sample collection, date diagnosis was made, date of death (if applicable),
vaccination status, date of previous infection, previous ID number & name of health facility. Percentages, frequencies,
Chi-square and multivariate logistic regression was employed with a significance level of p < 0.05 predicting reinfection on a
number of indicators using SPSS version 28 statistical software. The findings revealed that the odds for reinfection among
vaccinated individuals was 0.289 (95% confidence interval 0.244-0.342). Also, the odds ratio (OR) for reinfection among
Hispanics was 1.507 (95% confidence interval 1.275-1.782) compared to non-Hispanics. Lastly, the odds ratio (OR) for
reinfection among males was 0.873 (95% confidence interval 0.747-1.021). Additionally, out of the 20,499 reported cases of
COVID-19, there were 932 reinfections, accounting for 4.5% of the total cases. One of the main findings of the study was that
vaccination against COVID-19 offered about 70% protection against reinfection compared to the non-vaccinated. In light of the
emergence of new strains, it is crucial for the government and public health authorities to reassess policies regarding the
enforcement of COVID-19 vaccines and prioritize improving vaccination coverage. These measures are necessary to safeguard
against reinfection and mitigate the impact of COVID-19.

Keywords: Prevalence, COVID-19, Reinfection Rate, Vaccination, Determinants

and mortality leading to over 753 million confirmed cases and
over 6 million deaths. In the United States, since the first
confirmed case on January 20, 2020, there has been over 96
million confirmed cases and over 1 million deaths as of
January 16, 2023 as stated by the World Health Organization
(2023). In Victoria, Texas, there were over 22,594 confirmed

1. Introduction

The novel coronavirus causes a highly infectious
respiratory tract infection following its discovery in Wuhan,
China in 2019 [1-3]. Within a few months of discovery, it was
said to have spread around the globe causing high morbidity
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cases of COVID-19 and 424 deaths within the same period.
(Centers for Disease Control and Prevention, (2023).
Symptoms from the infection vary from mild to severe, and
most of the commonly reported symptoms include fever,
cough, nausea, vomiting, diarrhea and loss of taste or smell [4,
15]. Additionally, since the early pandemic, the dominating
variant, D614G was said to be more transmissible but less
severe compared to the ancestral strains [9], even though
several other strains of coronavirus had emerged with varying
degree of virulence and transmissibility [5-8]. COVID-19 was
initially thought to have a low reinfection rate, but there are
concerns that the reinfection rate will increase with the
emergence and spread of mutant variants. One study described
a case of a 36-year-old, non-immunosuppressed man who was
infected twice by two different variants of COVID-19 within a
relatively short period [12]. However, the emergence of
various coronavirus strains coupled with the rising number of
reinfection cases calls for concerns. A number of studies have
looked into reinfection of COVID-19 among healthcare
workers, however, a study [10] pointed out that reinfection
may primarily be due to the increased risk of exposure and
possibly lack of protective equipment for healthcare workers.
Another study [9] stated that the prevalence of reinfection
among healthcare workers was about 2.5%. In a similar
approach, a different study [11] described the prevalence of
reinfection among healthcare workers (HCW). Findings from
the study were not significant. Additionally, further analysis
of data related to case report and cumulative cases of
COVID-19 cases concluded that cases reported included
reinfection within 90 days might be due to protracted primary
infection. [4]. Furthermore, even though healthcare workers
might be at higher risk of reinfection compared to the general
population, considering the increase in the emerging variants
of concern, it is worrisome to note that significant number of
the population are still un-vaccinated. Thus, the study focuses
on the County of Victoria located in the Southeastern Texas on
the coastal plain about midway between the southern and
eastern extremities of the Texas Gulf Coast [13, 14]. The
County has an estimated population of 90,964 and is made up
of Hispanic white, non-Hispanic white and non-Hispanic
black with the population distribution of 49.1%, 42.5% and
5.7% respectively [14]. It might be beneficial to study trends
of reinfection in the general population like Victoria. More so,
no previous study had been identified in determining the
prevalence of COVID-19 reinfection in the general population
especially in a rural county level. Thus, the aim of this analysis
is to determine the prevalence and determinants of COVID-19
reinfection in a community.

2. Method
2.1. Study Design

This study utilized a cross-sectional study design.
2.2. Study Population

Data were obtained from the Victoria County Health

Department COVID-19  surveillance dashboard and
ImmTrac2, Texas immunization registry. The study
population included 20,499 COVID-19 cases reported from
all hospitals and nursing homes in Victoria County, Texas
from March 20, 2020 through December 31, 2022. Variables
included in the dataset were age, sex, date of onset of illness,
date sample was collected, date diagnosis was made, date of
death (if applicable), vaccination status, date of previous
infection, previous ID number, name of health facility.

Inclusion criteria: Positive SAR-COV 2 (PCR COVID-19
case report and positive antibody testing) were considered
cases of reinfection > 90days of the initial infection.

2.3. Data Analysis

Data were analyzed using SPSS version 28. Descriptive
statistics showing simple percentages was used to describe
prevalence of reinfection. Binary logistic regression was
adopted to determine factors influencing COVID-19
reinfection. Variables predicted include being vaccinated,
Hispanic, race, sex, and age group. To verify model
improvement, a backward elimination approach was carried
out for the logistic regression. Variables eliminated were date
of onset of illness, date sample was collected, date diagnosis
was made, date of death (if applicable), date of previous
infection, previous ID number, and name of health facility.
Data were subsequently cleaned to eliminate reinfection
within 90 days of previous infection. Likewise, categorical
variables such as race, sex, and age were also cleaned and
reclassified. Reinfection was predicted using some categorical
variables such as vaccination status, race, sex, and age.
Pearson chi- square was applied on some independent
variables and having reinfection status as dependent variable.
Test statistics were two-sided and P value of 0.05 was
considered significant.

2.4. Ethical Approval

Although the study considered data analysis, rather than
research on human subject, there was organization/ ethical
review board approval.

3. Results

The result reflects the information obtained from 20,499
clients whose Positive COVID-19 laboratory results were
presented to the Victoria Public Health Department between
March 20, 2020 and December 31, 2022. Table 1 shows a
demographic distribution of the study sample. About 55% of
the study population were female while 45% were male.
Hispanic made up 56% of the population while non-Hispanic
accounted for 44%. With respect to race, 78% of the study
population were white. The highest age group representation
was between 25-34 years while the least age group
represented was between 0-4 years.

Out the 20,499 cases of COVID-19 reported, 932 (4.5%)
reinfections cases were identified. (Table 2). With respect to
cases of reinfection, 670 (71.9%) of cases were of white race,
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566 (60.7%) of cases were female and 366 (39.3%) were male.
Also, 349 (37.4%) of cases have been vaccinated, whereas 583
(62.6%) of cases had not been vaccinated. For non-reinfection
cases, 15,243 (77.9%) of cases were of white race, 10,725
(54.8%) of cases were female and 8842 (45.2%) were male.
Also, 3094 (15.8%) of cases have been vaccinated, whereas
16,473 (84.2%) of cases had not been vaccinated. Figure 1
showed the distribution of confirmed cases of COVID-19 with
respect to the vaccination status.3443 (17%) of the cases
diagnosed were said to have been vaccinated, whereas 17,056
(83%) of the cases had no record of vaccination or had not
been vaccinated.

Findings from the study showed that the odd (OR) of
reinfection occurring in the vaccinated was 0.289 (95%
confidence interval 0.244 -0.342). Additionally, the odd (OR)
of reinfection occurring in the Hispanic was 1.507 (95%
confidence interval 1.275-1.782) compared to the non-Hispanic
and lastly, the odd (OR) of reinfection occurring in male was
0.873 (95% confidence interval 0.747-1.021) (Table 4).

Table 1. Socio-demographic characteristics of confirmed cases (N=20499).

Table 3. Case distribution by reinfection status.

Non-reinfection

Variables Reinfection (n=932) (n=19567) p-value
Asian 0 (0) 40 (0.0)

Blaék 32(34) 862 (4.4) <0.001
White 670 (71.9) 15243 (77.9)

Others 230 (24.7) 3422 (17.5)

Sex

Male 366 (39.3) 8842 (45.2) <0.001
Female 566 (60.7) 1072 (54.8) ’
Vaccination

Yes 349 (37.4) 3094 (15.8) <0.001
No 583 (62.6) 16473 (84.2)

Age

0-4 12 (1.3) 684 (3.5)

5-11 37 (4.0) 944 (4.8)

12-17 36 (3.9) 1258 (6.4)

18-24 74 (7.9) 2098 (10.7)

25-34 161 (17.3) 3094 (15.8) <0.001
35-44 159 (17.1) 2987 (15.3)

45-54 171 (18.3) 2737 (14.0)

55-64 140 (15.0) 2506 (12.8)

>65 142 (15.2) 3259 (16.7)

Table 4. Binary Logistic Regression on Reinfection status.

Characteristics Study population (20499) Percentages

1 1 0, o,
Categorical Variables L n (%) Variables Odd Ratio. StErr  p-value 95% Interval]
Race Conf
Asian (1) 41 2 Vaccinated
Black (2) 902 44 Shgants 0.289 0.086 <0.001 0.244 0.342
White (3) 15907 77.6 1.507 0.086 <0.001 1.275 1.782
Other (4) 3649 17.8 Sex
Sex 0.873 0.080 0.089 0.747 1.021
Male 9204 44.9 o o .
Female 11295 55.1 p=01, **p=.05, * p<.1
Hispanic
No 9061 44.2
gie(%;ouf’ 738 36 This study contributes to the limited body of research on the
511 (2) 084 48 rate of COVID-19 reinfection. Previous studies on reinfection
12-17 (3) 1312 6.4 primarily focused on healthcare workers due to their elevated
18-24 (4) 2193 10.7 risk of exposure in comparison to the general population.
25-34(5) 3239 15.8 However, this study examines reinfection rates in the general
S5 () S0 1512 population, who may not experience comparable exposure
45-54 (7) 2870 14.0 )
5564 (8) 2624 12.8 conditions. Furthermore, the prevalence of COVID-19
>65 3403 16.6 reinfection among healthcare workers, as reported in study [9],

Table 2. Percentages of reinfection cases.

Reinfection Status  Study population (20499) Percentages (n %)

Yes 932 4.5
No 19567 95.5
m Vaccinated m No vaccination record/not vaccinated

Figure 1. Vaccination status.

was found to be 2.5%, which was about half of the reinfection
prevalence (4.5%) observed in this current study. Although,
considering various preventive measures advocated and
implemented by government and public health such as the
availability of vaccine and even the extension of vaccine to
include children below Syears, COVID-19 reinfection appears
to be on the increase. Furthermore, only about 17% of the
cases of COVID-19 identified in the course of this study
received at least one form of vaccine. Even though it appeared
that there were still a very high cases of eligible individuals
yet to be vaccinated, it was also possible that many of these
individuals identified might have been subsequently
vaccinated following the reporting of their COVID-19 cases to
the Health Department and/or have not developed reinfection
which would require their vaccination status to be rechecked.
Additionally, with the position of government on policies,
which tend to relax COVID-19 vaccine mandate, for instance,
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in the state of Texas, this could possibly contribute to vaccine
hesitancy. Consequently, there would be the need to
understand other possible factors responsible for the
significant increase in the un-vaccination rate, including
behavioral factors to be able to implement evidence-based
intervention that would really address such factors.
Consequently, with the emergence of various strains of
COVID-19 and the varying degree of virulence or
transmissibility [12], there is an increasing concern for
reinfection not only for healthcare workers, but also for the
general population at large. Thus, looking at the possible risk
factors for reinfection, the odd of reinfection among the
vaccinated was 70% lowered compared to the unvaccinated
individuals. In addition, among Hispanic, the odd of
reinfection was about 1.5 times versus the non-Hispanic.
Another explanation for this increase in odd of reinfection
among Hispanic might be directly related to the Hispanic
population making up more than half of the study population.
Finally, being a male could have about 13% lower rate of
reinfection compared female which might also explains why a
slightly significant number of the cases were females.

5. Conclusion

In conclusion, the occurrence of COVID-19 reinfection is
on the rise, affecting not only healthcare workers but also the
general population. Given the emergence of new variants, it is
imperative for governments and public health authorities to
implement comprehensive measures. These measures should
include enhancing vaccination coverage to mitigate the risk of
COVID-19 reinfection. Additionally, further studies are
necessary to investigate the determinants, including
behavioral factors that contribute to the noncompliance of
eligible individuals with vaccination protocols. By
understanding these factors, appropriate strategies can be
implemented to promote vaccination acceptance and
adherence among the population.

6. Recommendation

There is a pressing need not only to enhance vaccination
efforts but also to gain a comprehensive understanding of the
influential factors that affect vaccination rates. In addition, it
is crucial for governments to reevaluate existing policies that
hinder the enforcement of COVID-19 vaccination across all
government and non-governmental organizations. By
promoting the adoption of COVID-19 vaccines in these
settings, vaccine advocacy can be strengthened through

enhanced collaboration between the public and private sectors.

Furthermore, we highly recommend fostering collaboration
between public health entities and the media to launch
impactful behavioral change campaigns. These campaigns can
play a vital role in encouraging individuals to accept
vaccination as a responsible and necessary measure for public
health. It is essential to conduct research aimed at
understanding human behavior, delving into the reasons
behind people's actions and decisions. This research will

provide valuable insights that can inform the development of
effective solutions to address vaccine hesitancy and promote
vaccine acceptance. By addressing these elements
comprehensively, we can work towards increasing
vaccination rates and achieving higher levels of public health
protection in the face of pandemic or epidemics.

Disclaimer

The findings and conclusions presented here are those of
the authors and do not necessarily represent the official
position of the CDC or DSHS.
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