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Abstract

The coronavirus (COVID-19) pandemic continues to be a global concern, with over 150 million cases worldwide. Arizona,
which was recently a hotspot for COVID-19, has over 860 thousand cases. Reviewing the COVID-19 trends over time is
crucial in understanding the pandemic and evaluating the impact of mitigation techniques. This current study analyzes the
trends in COVID-19 testing and positivity rates from a mobile testing program in the Phoenix metropolitan area between
December 2020 and April 2021. Of the 32,234 tests performed there was a total of 3654 COVID positive cases, yielding
an overall positivity rate of 11.3%. COVID-19 positivity rates were significantly higher in December (12.9%) and January
(12.7%), compared to February (7.5%), March (4.9%), and April (6.7%), p<0.05. The peak of COVID-19 cases is likely
attributable to the holiday season and family gatherings, followed by a steady decline, likely due to fewer gatherings and an
increase in individuals receiving the COVID-19 vaccines. Continued public health measures, including vaccinations, are

critical in reducing COVID-19 transmission.
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Introduction

The coronavirus (COVID-19) pandemic continues to be
global public health concern. As of the end of April 2021,
there were over 150 million cases and 3 million deaths
worldwide [1]. In the United States alone there were over
33 million cases, with over 860 thousand cases in Arizona
[1, 2]. Arizona was once a hotspot for COVID-19 with over
ten thousand new cases reported each day [3].

Several different mitigation techniques have been
attempted in the State of Arizona. A state of emergency
was declared on March 11, 2020 and executive orders were
signed. There were capacity restrictions on restaurants and
gyms, social distancing measures, and mask mandates [4].
These measures were effective in controlling the first surge
of COVID-19 cases. As case counts decreased, another
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executive order was announced in May 2020, which began
re-opening businesses following strict guidelines [5]. In July
2020, in-person schools resumed [6, 7]. With the re-opening
of the State, another increase in COVID-19 cases followed.
By the end of 2020, Arizona became a hotspot with 118.3
new cases per 100,000 people [3]. In December, COVID-19
vaccines began to roll-out in Arizona, offering another line
of protection to individuals.

Over a year has passed since the pandemic started, and
reviewing the trends in positivity rates is important for both
continued planning and mitigation of this current pandemic
and future public health concerns. Social restrictions have
continued to relax, and on May 12,2021 Centers for Disease
Control and Prevention (CDC) recommendations changed to
permit fully vaccinated individuals to forgo social distancing
and mask use in many public settings [8]. Previous loosen-
ing of guidelines in Arizona have been followed by large
increases in case numbers, indicating the need for increased
testing and close tracking of positivity rates as public health
policies continue to evolve. This current study analyzed the
trends in COVID-19 antigen positivity rates from a mobile
testing site in the Phoenix metropolitan area, from December
2020 to April 2021.
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Methods

In partnership with the City of Phoenix, Vincere offered
mobile COVID-19 testing in the Phoenix metropolitan area.
Targeting underserved areas, different locations were selected
depending on case counts, positivity rates, and the need for
testing. COVID-19 antigen testing was offered at zero-cost to
all individuals 12 years of age and older. Insurance was not
required, and individuals without insurance were also allowed
to receive testing at zero-cost. Both scheduled appointments
and walk-ups were available, and testing was available
5-6 days a week, including weekend and evening hours.

Data for this was abstracted from the Vincere COVID-19
antigen testing. All data was already de-identified with no
patient identifying information. Only test results (positive or
negative) and date of test was included. This study was deter-
mined to be exempt by an institutional review board.

COVID-19 Testing

The Quidel SOFIA SARS Antigen Fluorescent Immunoas-
say, a Food and Drug Administration (FDA) Emergency Use
Authorization (EUA) approved test, was used (sensitivity:
100%, specificity: 98.8%, positive predictive accuracy: 96.7%,
negative predictive accuracy: 100%) [9]. Utilizing immunoflu-
orescence-based lateral flow technology, this test qualitatively
detects the nucleocapsid protein from SARS-CoV-2. Nasal or
nasopharyngeal swabs were taken from patients, processed
on-site, and results were given to the patient within 15-20 min.
All tests were performed and interpreted by trained individu-
als, including emergency medical technicians/paramedics,
medical assistants, registered nurses, and physicians.

Outcome

The primary outcome of this study was COVID-19 antigen
positivity rates.

Statistical Analysis

COVID-19 antigen testing results from December 1, 2020
to April 30, 2021 was extracted. Incomplete and inconclu-
sive data was excluded. Repeat tests on the same day were
excluded. Subject data was grouped into weekly and monthly
total case counts, and positivity rates were calculated. Trends
were analyzed and compared to Arizona case counts and

positivity rates. All statistical analysis was performed with
IBM SPSS®v25 and a p-value of <0.05 was considered sta-
tistically significant.

Results

A total of 32,234 tests were performed. There was an increase
in the number of tests performed in December and early Janu-
ary, with a steady decline afterwards. Of the tests performed,
there was a total of 3654 COVID positive cases, yielding an
overall positivity rate of 11.3%. COVID-19 positivity rates
were significantly higher in December (12.9%) and January
(12.7%), compared to February (7.5%), March (4.9%), and
April (6.7%), p<0.05 (Table 1). Positivity rates peaked in
mid-December to mid-January, followed by a steady decline
to current rates at or below a positivity rate of 5% (Fig. 1).

Discussion

The COVID-19 pandemic remains a global public health issue.
This study demonstrated the trends in COVID-19 testing and
antigen positivity rates from a mobile COVID-19 testing
program in the Phoenix metropolitan area, the largest city in
Arizona.

There was an increase in COVID-19 testing and positiv-
ity rate towards the end of December 2020. Rates peaked in
mid-December and mid-January before starting to decline,
which mirrors the Arizona Department of Health Services
(ADHS) data [2, 10]. The rise is likely attributed to the holi-
day season, including Hanukkah, Christmas, and New Year’s.
Holidays, which were a time of family gatherings, and brought
together large numbers of individuals into close contact [11].
Air travel during the holidays also increased, and airports had
large crowds of passengers waiting to board flights. As per
the Transportation Security Administration (TSA), over 7.1
million passengers across the country travelled through air-
ports in the 7-days leading up to Christmas [12]. Close-contact
environments, including gatherings, have demonstrated to be
high risk for COVID-19 transmission [13-16]. In a study by
Nishiura et al., the odds of COVID-19 transmission in closed
environments were 18.7 times greater than open-air environ-
ments (OR 18.7;95% CI, 6.0 — 57.9) [17]. The decline in num-
bers following the holidays is further evidence of the risk of
COVID-19 transmission among social gatherings during the
holidays.

The continuous decline in COVID-19 cases and positiv-
ity trends can also be attributed to the start of COVID-19

Table 1 COVID-19 positivity
rates

December 2020  January 2021  February 2021 March 2021  April 2021
Number of tests 12,808 11,594 4329 1934 1569
Antigen positivity rate (%) 12.9 12.7 7.5 49 6.7
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Fig.1 Trends in COVID-19 cases and positivity rates

vaccinations. The first vaccine, Pfizer, was granted EUA
on December 11, 2020, and within days, frontline workers
started to get vaccinated [18]. Shortly after, the Moderna
COVID-19 vaccine received EUA on December 18, 2020,
and Janssen received EUA on February 27, 2021 [19, 20].
As of March 24, 2021, all individuals 16 years of age or
older were eligible to receive a vaccine in Arizona, and on
May 10, 2021 Pfizer’s EUA was expanded to include peo-
ple 12—15 years old. By the end of April 2021, 42,205 per
100,000 people in Arizona were vaccinated [21]. Approxi-
mately 40% of Arizonans received their first dose, and 32%
were fully vaccinated [21].

Until February 2021, COVID-19 positivity rates from
this mobile testing site were slightly lower than Arizona
reported values; however, after February 2021, positiv-
ity rates from the mobile testing site were slightly higher
than Arizona rates. This may be a result of testing loca-
tions. The mobile COVID testing sites offered testing at
zero-cost to all patients, regardless of insurance status. As
a result, individuals were more likely to receive testing.
With the roll-out of the vaccines however, these under-
served areas showed lower vaccination rates compared
to high-income areas [21]. The testing locations targeted
underserved and low-income areas which often had larger
Latino and African American populations, which have
been reported to be disproportionately impacted by the
pandemic. In a study by Rodriguez-Diaz et al., communi-
ties with high Latino populations (> 17.8% of the popula-
tion) had higher COVID-19 cases compared to commu-
nities with lower Hispanic populations (< 17.8% of the
population) in both the Northeast (adjusted relative risk
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(aRR): 1.42; 95% CI 1.11-1.84) and Midwest US (aRR:
1.70; 95% CI 1.57-1.85) [22].

Vaccinations have been, and continue to be, an impor-
tant step in establishing long-term immunity in a popula-
tion. Administration of the COVID-19 vaccine in Maricopa
County began on December 14, 2020 with limited access to
the vaccines until the end of December. Vaccinations greatly
increased throughout January 2021 with over 250,000 doses
by January 25, 2021. Initially, vaccinations focused specifi-
cally on immunizing elderly and immunocompromised indi-
viduals as they have been shown to experience far higher
instances of hospitalization and mortality due to COVID-
19 [2, 23]. Positivity rates at the mobile testing center and
throughout Arizona were at their highest levels during this
time period, and gradually decreased over subsequent weeks
before lowering dramatically from 10.54 to 6.09% between
the weeks of February 6 and February 13, 2021 (Fig. 1).
Many individuals who received their first dose in December
became fully vaccinated in February, which contributed to
the substantial decrease in positivity rates. Considering the
six-week period Moderna requires for full vaccination, there
was a 273% increase in cumulative doses given in Maricopa
County during the relevant week of December 23—December
30, 2021 [2]. Increased immunity amongst high-risk popu-
lations coupled with improved social distancing following
the Holiday season likely led to the significant decrease in
COVID-19 cases and positivity rates.

Positivity rates at our testing center have been consist-
ently higher than the Arizona average since March 2021,
likely attributable in part to a focus on underserved popula-
tions. These areas are likely more susceptible to infection as
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socio-economic factors have been shown to limit the abil-
ity to practice social distancing, leading to higher COVID-
19 cases [24, 25]. Similar elevations in positive test results
exist in the population of American Indians, who have been
disproportionately affected by COVID-19 since the begin-
ning of the pandemic [26, 27]. Positivity rates amongst this
population in the Phoenix area have also been greater than
average in past months and are currently at 5.3% as of 5-15-
2021 [28]. Recent trends in positivity rates indicate that
additional testing and safety precautions have the potential
to be extremely valuable in these communities where inci-
dence rates remain high. Furthermore, due to heightened
vulnerability, continued testing in underserved and minority
populations is crucial as social distancing and public health
guidelines continue to relax.

At the end of 2020 Arizona experienced a wide-scale
resurgence of COVID-19, which stressed the state’s health-
care system and testing capacity. Following this, Arizona
experienced a remarkable drop in positivity rates to 3% by
the end of April. Given the rapidly changing conditions in
the state, trends in antigen testing results can provide valu-
able insight into risk factors that contribute to the initial
increases in disease transmission and subsequent recovery
from this outbreak. Further observation and study are neces-
sary to determine the stability of current trends due to the
highly volatile spread of COVID-19 over the time period
covered in this article.

Despite the results of this study, there are several limita-
tions. The Quidel Sofia Antigen test does not differentiate
between SARS-CoV and SARS-CoV-2; however, as per the
CDC, there are no current active cases of SARS-CoV-2. Fur-
thermore, this study reports data from Phoenix metropolitan
area, the largest city in Arizona, and the fourth largest city
in the United States. Testing sites were selected to assist
underserved communities, which had large Latino and Afri-
can American populations and low-income levels. Further
studies evaluating the trends among rural and remote areas
are required, as access to healthcare and vaccines are more
difficult in these areas.

Conclusion

Arizona COVID-19 cases and positivity rates peaked in mid-
December to mid-January, likely attributable to holiday gath-
erings and reopening of the state. Following the holidays,
case counts and positivity rates have steadily decreased.
This also coincides with approximately 4—6 weeks follow-
ing the start of COVID-19 vaccinations in Arizona. Evalu-
ating trends in COVID-19 cases is crucial in understanding
this pandemic and planning for this and future public health
concerns. This also emphasizes the importance of targeting
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underserved areas, especially in ensuring testing and vac-
cines are available to minority and underserved areas.
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