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Abstract

During the coronavirus disease 2019 (COVID-19) pandemic, navigating the implementation
of public health measures in a politically charged environment for a large state entity was chal-
lenging. However, Louisiana State University (LSU) leadership developed and deployed
an effective, multi-layered mitigation plan and successfully opened in-person learning while
managing cases of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) during
the fourth surge. We describe the plan to provide a framework for other institutions during
this and future responses. The goals were 3-fold: maintain a quality learning environment, mit-
igate risk to the campus community, and ensure that LSU operations did not contribute to
health-care stress. As of September 2022, LSU has achieved high compliance with interventions
and relatively low virus activity on campus compared with peer institutions. This university
model can serve as a template for similar implementation plans in the context of complex
socio-political and economic considerations.

This essay describes the efforts to create a sustainable community of teaching and learning dur-
ing the fourth surge of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pan-
demic in Louisiana, an effort encapsulated in the realities of the politics of the American South
yet informed by the lessons of public health and epidemiology. The modern research university,
populated by scientists, is a primary promoter of science, and represents one of society’s pillars
of discovery and translation. However, the public flagship university operates in a political eco-
system, where science and politics co-exist and at times are at odds. For instance, Louisiana law
prohibits a true universal vaccine mandate for students enrolled in public universities, as post-
secondary institutions must accept blanket exemptions for religious or personal reasons. In
addition, in May 2021, the state’s attorney general urged LSU not to pursue a vaccine mandate
for students and, in July 2021, threatened to sue a private university if they implemented such a
mandate.1 At the same time, Louisiana began to see a drastic increase in the number of cases of
the Delta variant of SARS-CoV-2.2 It became evident that Louisiana and East Baton Rouge
Parish were trending toward a fourth surge.3 Thus, the combination of regulatory and political
tensions coupled with current and expected continued increase in transmission intensity pre-
sented design challenges for the operation of the Louisiana State University Agricultural &
Mechanical College (LSU) campus.

In themonths prior, Louisiana had experienced a relative lull in the pandemic.4 The state had
moved away from restrictions on the capacity of businesses, lifted the mask mandate, and
although vaccination rates were low, the incidence of both cases and hospitalizations remained
manageable. However, in late June 2021, the first case of the Delta “variant of concern” was
identified in New Orleans.5 By the end of July, the majority of cases in Louisiana were
Delta.6 During that time, it was evident that this surge—driven by a low vaccination rate in
the state, the Delta variant, and a lack of social restrictions, and nonpharmaceutical interven-
tions— caused major stress on health-care systems. By July 27, 2021, there had been a 225%
increase in cases across the state compared with the first week of July. Louisiana had one of
the lowest vaccination rates in the nation, with only 37% of the state reported being vaccinated
by August 10, 2021. At this same time, Louisiana had the highest rate of coronavirus disease
2019 (COVID-19) cases in the nation, second only to Fiji in the world in this category.7,8
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Louisiana hospitals, including the largest hospital in the state,
located in Baton Rouge, were running out of intensive care unit
(ICU) beds, having been filled almost exclusively by unvaccinated
COVID-19 cases.9 In mid-August, over 88% of staffed ICU beds in
the state were occupied, and almost 75% of total staffed hospital
beds were occupied.10 In East Baton Rouge Parish, COVID-19
patients accounted for 62% occupancy of staffed ICU beds and
almost 33% for total staffed hospital beds (as of August 18, 2021).11

At the point LSU began preparing for the start of the Fall 2021
semester, cases in East Baton Rouge parish, the location of themain
LSU campus, constituted 9.4% of the state’s total positive cases.12

According to Louisiana Governor John Bel Edwards, “The White
House has notified Louisiana that we are a State of Concern
because we are the leading edge of the COVID-19 surge : : :
Indeed, Louisiana leads the nation in case of growth : : : This
should come as no surprise to anyone who has watched our case
counts and hospitalizations continue to climb.”13

During this period, LSU leadership was tasked with pivoting
from the expected “return to normal” Fall 2021 semester based
on interpretations of late spring-early summer data to dealing with
another surge of the pandemic. With LSU classes beginning on
August 23, preceded by orientation in the week(s) before, over
30,000 students were potentially returning within the peak inci-
dence period. The President and leadership team developed
Return to Campus policies that ensured a safe return to campus
for all LSU students, faculty, and staff.

The challenges of developing an effective and comprehensive
Return to Campus plan were exacerbated by an apparently low
vaccination rate among students, a requirement to live on-campus
for most incoming freshmen, and a politically charged environ-
ment that stymied public health interventions. Furthermore, pan-
demic fatigue had set in after a year of shutdowns and constant
polemic debate, much based on misinformation and/or misrepre-
sentation of data.

While successful in the preceding year, these new sets of cir-
cumstances (ie, fourth surge, completely open state, Delta variant,
and the imminent start of school) required the design and imple-
mentation of an updated, comprehensive COVID Response Policy
Model built on what had been learned from scientific advance-
ments and campus experience. At the time the LSU leadership
team began formulating policies, 3 major contexts became prior-
ities over a matter of days. First, LSU needed to pivot its plan from
the previous years to deliver face-to-face instruction to students in
the context of a state that was not shut down but in the midst of
intense SARS-CoV-2 transmission. Second, LSU needed to ensure
that, with all of the tools and data available, it was operating in a
manner to mitigate the risk to community members to the best of
its ability. Finally, LSU needed to ensure that it did not, as a result of
operations, contribute to the increasing health-care stress of the
surrounding communities.

Methods

LSU COVID Response Policy Model

The LSU COVID Response Policy Model is a broad evaluative
framework that accounts for a multitude of internal and external
factors. Specifically, the LSU leadership team developed the
model to enable continuous assessment of the effectiveness of
the LSU COVID Response Policy. Through systematic applica-
tion of the framework and proper implementation of individual
design elements, the LSU leadership team had the flexibility and

versatility to swiftly pivot and make policy and programmatic
improvements. This model takes into consideration the
(a) availability of human and financial resources, (b) policy
design elements, (c) expected outcomes associated with the pol-
icy implementation, and (d) overarching goals and objectives. In
addition, this framework provides for an extensive examination
of the external factors that could impact the success of the pro-
posed model (Figure 1).

Goals and Objectives

The goals and objectives of the LSU COVID Response Policy
Model are 3-fold. First, LSU needed to be in a position to continue
to support the Vision andMission of the university by maintaining
learning environments with all modes of delivery (ie, face-to-face,
online, hybrid). Consistent with a majority of the higher education
institutions across the country, LSU needed to provide most of its
courses face-to-face in the Fall of 2021. Second, LSU needed tomit-
igate the spread of the virus to ensure the health and safety of the
campus community. Finally, LSU needed to ensure that it not con-
tribute to the increasing health-care stress of the surrounding com-
munities as a result of operations. Consequently, the leadership
team built the LSU COVID Response Policy Model to reach these
overarching goals and objectives.

Human and Financial Resources

The LSU COVID Response Policy Model capitalized on alignment
between leadership in the University and System President’s Office
and the executive leadership team, which included a special advisor
to the President whose duties focused on the COVID Response
Policy design and implementation. In addition, the leadership
team appointed a Health and Medical Advisory Committee con-
sisting of faculty and community practitioners with expertise in
epidemiology, clinical diagnosis, environmental science, statistics,
psychometrics, and virology to provide scientific support and guid-
ance on the policy design and implementation process. The LSU
COVID Response Policy Model uses federal, state, local, and uni-
versity financial (ie, CARESAct funding) and in-kind resources (ie,
testing assets). The commitment of the necessary human and
financial resources proved to be critical to the success of the
COVID Response Policy Model, as groups met multiple times
per week to communicate changes in the state of the pandemic,
the community, and the university.

LSU COVID Response Policy Design Features

The overarching goal of the LSU COVID Response Policy Model
was to ensure that it continued to meet the vision and mission of
the university while enabling the university to continue to offer (a)
face-to-face classroom experiences, (b) mitigating the spread of the
virus, (c) vaccinating a majority of the campus, and (d) not con-
tributing to the stress and strain of the local and surrounding
health-care community. The model used a multi-faceted approach
to provide actionable intelligence useful in reaching the stated goals
and objectives. The policy design consists of 5 interdependent pil-
lars, (i) entry testing requirements, (ii) vaccine andmaskmandates,
(iii) wastewater-based surveillance and response, (iv) testing regi-
men for unvaccinated students and employees, and (v) football sta-
dium entry requirements. In addition, we instituted compliance
measures to ensure the maximum impact of each design feature.
These measures range from remediation through either student
affairs or human resources to dismissal from the university. In
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addition, the model seeks to inform the development of a sustain-
able community of teaching and learning in the context of the
pandemic.

Entry Requirements

University leadership provided the students the option to pro-
duce 1 of 3 verifications to gain entry to campus in Fall 2021.
These options included students providing documentation of
either a COVID-19 vaccination, proof of a negative COVID-19
test result no more than 5 d before campus arrival, or a positive
COVID-19 test no more than 90 d before campus arrival. With a
rapid deteriorating situation in the regional and state commun-
ities and health-care systems stressed to capacity, the goal was to
“catch and interrupt” potential transmission chains of the highly
infectious Delta variant upon opening campus.14,15 We deemed
this of critical importance for residential students moving into
congregate settings. In addition, we used entry testing to test
residential students returning to campus after Hurricane Ida,
given the likely unavoidable disruption of nonpharmaceutical
interventions.

Leadership made specific determination of element parameters
with both science, social, and logistical considerations. For exam-
ple, out-of-state students who were positive would need to stay
home. This 5-d period for testing would allow for the receipt of
the test and appropriate planning around travel should the student
be positive. Additionally, at that time, the upper limit of the turn-
around time for polymerase chain reaction (PCR) tests offered on
campus, as well as the freely available testing provided by the
Louisiana Department of Health (LDH), was 5 d. The incubation
period of the Delta variant was estimated to be 4 d (compared with
6 d of other variants), so this 5-d window was acceptable given the
other considerations.16

Vaccine and Mask Mandate

Early in the pandemic, LSU instituted a mask mandate. Louisiana
continues to occupy a unique place in the pandemic, with our first
and fourth surges coming sooner than a large proportion of the
country. Thus, the often more mature experiential evidence in
our community led to more conservative policies than peers,
including not only the scientific evidence but the socio-political
context in which that evidence could be presented and imple-
mented. For example, in Spring 2020, the Centers for Disease
Control and Prevention (CDC) altered its guidance on masking,
indicating that unvaccinated individuals could go unmasked.17

However, at that time, breakthrough infections had begun appear-
ing in Louisiana, and LSU made the decision to keep the mask
mandate in place on campus due to 2 factors (1) the increasing
occurrence of breakthrough infections and (2) the understanding
that removal of a mask mandate would mean harder reinstatement
should it become necessary. The latter proved true when, in August
2021, Louisiana Governor John Bel Edwards reimposed an indoor
mask mandate that met with much social chagrin and less observ-
able compliance. Unsurprisingly, as transmission intensity contin-
ued to increase in the state and the communities surrounding LSU,
breakthrough cases also increased, making masking critical to con-
trol the spread of SARS-CoV-2.18

Given the severity of the fourth surge in Louisiana, vaccinating
students, faculty, and staff became a necessary policy decision to
protect the LSU community from the possibility of severe disease
and/or hospitalization. The LSU President announced an intent to
mandate a SARS-CoV-2 vaccine immediately following full United
States Food and Drug Administration (FDA) approval on August
3, 2021, which came August 23, 2021. The LSU President
announced the vaccination mandate the day after the FDA’s full
approval. The mandate included state-allowed exemptions as
required by Louisiana law. Furthermore, by minimizing the

Figure 1. LSU COVID Response Policy Model.
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potential for severely ill individuals from the LSU community,
we avoided additional stressors on the health-care system.
Understanding the ecosystem of available vaccines globally,
we determined [or established] a set of conditions that met the
requirement for vaccination in place of receiving the mandated
Pfizer vaccine. This included acceptance of other FDA emergency
use authorized vaccine candidates (Moderna, Janssen) as well as
internationally approved vaccines (eg, Astra-Zeneca.9,20

LSU is part of the Southeastern Conference (SEC), which
encompasses 14 peer institutions. Only 50% of schools in the
SEC reported vaccination rates publicly as of the beginning of
the Fall 2021 semester. LSU was 1 of 3 schools who reported data
with a vaccination rate over 80%. Other schools reported rates of
between 58% and 69%. One school reported an approximate num-
ber of vaccinated individuals which resulted in an estimation of at
most 32.3%. Additionally in the state of Louisiana, LSU led in vac-
cination rates at nonmedical higher education institutions, where
other entities who reported did so at rates between 40% and 68%.

Wastewater-Based Surveillance and Response

Testing campus wastewater for SARSCoV-2 allows anonymous sur-
veillance of populations in residential settings on LSU’s campus.21

LSU’s wastewater surveillance program, active since the Fall of
2020, currently monitors 26 locations weekly, covering all dormito-
ries, Greek houses, and on-campus apartments where students
reside. A faculty member in the LSU College of Engineering heads
the wastewater surveillance team. Additionally, the teammonitors 2
professional schools (Law School and Veterinary Medicine), and
on-campus auxiliary facilities (K-12 school and preschool) with
vulnerable populations. Sampling locations can be associated
with multiple dorms, campus apartment complexes, or Greek
houses, typically targeting 250-500 students per location. The
goal of the program is to identify when >2% of the residents
in a dormitory are infected and actively shedding the virus, equiv-
alent to 5-10 residents in most sampling locations. The testing
strategy consists of the collection of composite time-weighted
wastewater samples early in the day, biased toward periods of
increased shedding from the residential campus community.
The team compares SARS CoV-2 virus concentrations with a pre-
determined trigger (90,000 genome units/L), determined from
previous monitoring of wastewater collected from large treat-
ment plants in East Baton Rouge Parish. The selected trigger
value, a basin-wide average measured during Louisiana’s 2nd

COVID surge (June/July of 2020), represents a viral concentra-
tion associated with high levels of community spread and disease
incidence. Even though determined from 24-h flow-weighted
composites from large wastewater plants, the value represents
an appropriately conservative comparative value given the biased
samples collected during campus sampling and the differences in
water use profiles between dorm residents and individual homes.
Once triggered, medical teams test dorms immediately, usually
moving door to door within the dormitory, and quarantining
or isolating impacted students, as appropriate.

The wastewater detection program has been effective at iden-
tifying locations of increased disease incidence, driving individ-
ual testing in dormitories where the trigger value was exceeded.
The wastewater testing program also proves effective at tracking
overall viral concentrations in residence hall wastewater, which
can then be compared with the incidence in city wastewater,
representative of viral loads in the broader Baton Rouge
community.

Testing Regimen for Unvaccinated Students and Employees

We surmise that unvaccinated individuals still account for the
majority of transmission, where the CDC estimates that unvacci-
nated individuals are 5 times more likely to be diagnosed with
SARS-CoV-2 compared with vaccinated individuals.22 Thus,
LSU requires all unvaccinated students and employees to get tested
once a month, and just over 6000 individuals are currently in the
mandated testing program. Every week of each month, the univer-
sity randomly selects and requires 25% of unvaccinated students
and employees to get tested, with students stratified based on res-
idence status (on- vs off-campus). While imperfect, this model had
2 major benefits. First, rather than be tested, a subset of unvacci-
nated individuals chose to begin the vaccination process. Second,
weekly data provided incidence data and positivity rates to deduce
transmission trajectories, in addition to identifying individuals
who might need medical follow-up. At the end of August 2021,
Hurricane Ida interrupted this process, after which return-to-cam-
pus testing was required for many residential students. Thus, we
adjusted the model to account for those individuals that had tested
upon return to campus, illustrating the interconnectedness of the
design elements and flexibility of the overall model.

Large Stadium Entry Requirements

LSU Tiger Stadium holds 102,321 persons but tailgating brings in
an estimated 75,000þ additional people to campus who watch the
game on LSU grounds. This environment concerned us as it was
ripe for super spreader events, especially if it went forward with
limited mask-wearing, inadequate social distancing, and the low
rate of vaccination in the state at that time. Central to the idea that
LSU does not contribute to the stress on health-care and the overall
spread of the virus was the LSU leadership team’s strong conviction
that outdoor athletic events align themselves with the goals of the
LSU COVID Response Policy Model. The policy model requires
attendees to show proof of vaccination or negative PCR test within
72 h upon entry. Moreover, the university made additional antigen
testing available at the stadium on the day of the game. The model
encourages children under the age of 5 to mask, and children 5-11
were asked to mask. While the implementation of these interven-
tions poses its own set of challenges, the impact of these events on
the pandemic continues to be monitored and plans adjusted. In
addition, given the idea that such programs associated with the
university could be used to improve not only the public health
on the campus in conjunction with its hospital partners, but
LSU also gave unvaccinated individuals the convenient opportu-
nity to get their first vaccine dose.

LSU COVID Data Ecosystem

The 5 policy design elements of the LSU COVID Response Policy
Model are embedded within a well-established data ecosystem.
The leadership team designed the LSU COVID data ecosystem to
collect data regularly from a myriad of sources to monitor the
situation within the LSU community, the East Baton Rouge
Metropolitan area, and the state of Louisiana. Data-driven deci-
sion-making represents 1 of the most critical components of
LSU’s COVID Response Model, with data integration structures
developed to facilitate data analysis for the various reports. For
example, the LSU leadership team gathered and reported commu-
nity metrics to gauge stress on the health-care systemmultiple times
weekly, measured updated case counts in near real-time, and dash-
boards for administrators provided up-to-date information about
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COVID on and off-campus (ie, positive cases, quarantine, isolation,
hospital and ICU bed usage in the region and state). This required
data integration across campus testing entities and sites, as well as
with the daily symptom checker and self-reporting platform. LSU
leadership team examined active cases, as well as cumulative case
numbers and trends, with respect to classrooms, organizations
(includingGreek and athletics), and residence halls for possible clus-
ters (defined as 2 or more currently active cases). Within this data
ecosystem, the dynamics of COVID on campus could be monitored
by LSU administrators in near real-time.

Results

Entry Requirements

Over 99% of the students complied with the entry requirements,
providing either proof of vaccination, negative test, or positive test
within 90 d. Over 7000 residential life students tested, provided
proof of vaccination or positive test before campus entry, with
50 positive cases detected and required to isolate at home before
campus entry. Furthermore, upon returning to campus after
Hurricane Ida, residence halls occupants required to test again
resulted in 23 positives who were isolated immediately. With a
basic reproductive number estimated to be greater than 5,15,23 these
73 cases represent a significant interruption of potential chains of
transmission, especially in a congregate setting.

Vaccine and Mask Mandates

Between the President’s announcement that a mandate would be
forthcoming (August 3, 2021) and the issuance of said mandate
(August 24, 2021), the percent of students who reported vaccina-
tion status increased, and the student vaccination (at least 1 shot)
rate rose from 63% to 77.8%. Since the implementation of theman-
date, the percent of students at least partially vaccinated has
increased to 82.3%. During the interval from the initial announce-
ment to the mandate, there was a 14.8% increase in vaccination
compliance (reporting or initiation) compared with 4.5% increase
since the time of the mandate. This demonstrates the potential
benefit of an intent-to-mandate announcement in conjunction
with required entry testing in kick-starting increased compliance.

Wastewater-Based Surveillance and Response

During the 2020-21 academic year, sampling locations triggered
7 times, resulting in testing in 11 residence halls. To date, in
the 2021-22 academic year, sampling locations have triggered 4
additional times resulting in the testing of 6 dorms. If wastewater
results indicate the presence of virus, the LSU Covid Response
team sends a crew of university and vendor personnel to the loca-
tion to test all residents regardless of vaccination status. In 3 of the
4 locations in the 2021-22 academic year, positive students were
identified consistent with program goals. In the 2020-21 aca-
demic year, 5 of the 7 sampling locations yielded effective results.
To date, the program has been effective in identifying 49 students
in the 2021-22 academic year, many asymptomatic, potentially
breaking transmission chains. Occasionally, patterns of positive
detections also revealed clusters of positive students consistent
with the transmission in the dorm. In every case, the following
week’s testing revealed viral concentrations well below the trigger
once Residential Life separated impacted students from the pop-
ulation at-large.

Testing Regimen for Unvaccinated Students and Employees

During the first several weeks of testing, beginning the week of
September 20, the results showed that the positivity rate for unvac-
cinated students was 0%, 0.84%, and 0.22%, respectively. These
data, in conjunction with other data sources (ie, positivity rate from
all on-campus testing sites, positivity rate of the surrounding com-
munity), confirmed further that the virus spread on campus con-
tinued to improve. The results from the monthly testing program
will continue to help the LSU administrators monitor the virus
spread on campus, especially in the unvaccinated population.

Large Stadium Entry Requirements

Preliminary data from wastewater testing on campus and in the
surrounding community suggests that the first 2 home football
games did not markedly increase the prevalence of the virus on
campus, nor has there been a significant increase in positive cases
in the LSU community. In fact, the weeks after the first 2 home
games had the lowest amount of virus in the wastewater samples
compared with previous weeks. The number of cases and hospital-
izations state-wide continued to decrease in the days following
these games, and the positivity rate on campus continued its down-
ward trend, which indicates that hosting these games with these
mitigation measures met the objective of not contributing to
state and regional health-care stress and overall transmission.
Furthermore, at the first home game, over 100 vaccinations were
initiated. LSU Athletics lifted the requirements for entry at the sta-
dium over a month into the semester once the infection rate at the
university and the surrounding community were sufficiently lower.
The LSU leadership team continues to review and will report the
outcomes associated with these modifications.

Discussion

The LSU fight against COVID was recently noted as an early
adopter and rated exemplar by the White House.24 The response
has been comprehensive, responsive, and flexible to meet the
unique needs of our community. It included the components of
the CDC and LDH recommendations, with a transdisciplinary
coordinating team implementing and monitoring its effectiveness.
All the policy design elements contributed to the ongoing success
of the LSU COVID Response Policy Model. While it is tempting to
declare victory, science and experience caution us otherwise.

The landscape in which the LSU leadership team constructed
this response included a politically and socially polarized climate,
external pressures of contradicting politics, and the 2-pronged
effects of misinformation leading to unwillingness or hesitancy
of pharmaceutical mitigations. This necessitated a delicate balance
of scientific, logistical/financial, and social factors integrated into
the response plan, as an unbalanced approach could have led to
the significant financial instability of the university, leading to
long-term deleterious effects on higher education at the state’s flag-
ship campus. The LSU COVID Policy Model has managed to
maintain a semblance of balance whereby we have successfully
opened the academic year amid the fourth surge of a new, more
transmissible variant of SARS-CoV-2.

Conclusions

In summary, LSU—a relatively large organization with diverse cul-
tures and beliefs and often under contrasting political pressures—
has been successful in developing a plan that addressed the
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multifactorial needs of a large university and its surrounding com-
munity. LSU has one of the most conservative approaches to
COVID-19 mitigation among peer institutions, which was in part
instituted successfully due to aligned university leadership and
support from governmental officials. Furthermore, by using a
multi-sectoral approach combining organizational operations, sci-
ence, and public health, LSU has managed to return to campus and
resume new-normal operations. The leadership team continues to
monitor the situation both within and outside the LSU community,
including new rises in cases in parts of the country where no fourth
major surge has yet occurred. The LSU leadership team hopes to
offer this model as a framework upon which similar multidiscipli-
nary plans can be built that account for university and community
health in the context of complex socio-political and economic
considerations.

Author contributions. K.N.A., E.T.T., R.C.C., J.N.P., J.H.P., and W.F.T. con-
ceived of the essay and contributed to writing. Data synthesis was performed by
K.N.A., R.C.C., J.H.P. All authors contributed to final editing and approved the
final version of the manuscript.
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