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College of Public Health faculty conducted three types of assessments for this bi-monthly report: 1)
short-term forecasts of confirmed cases, deaths, and hospitalizations; 2) mid-term forecasts of COVID-19
cases and deaths; and 3) assessments of the impact of COVID-19 among Arkansas counties, by
race/ethnicity, and by age. All forecasts, projections, and assessments were developed using COVID-19
data from the Arkansas Department of Health through Aug. 9.
Summary points are:
•

•
•
•

•

•

•
•

Short-term forecasts are predicting continued increases in the number of daily confirmed cases,
hospitalizations, and deaths due to COVID-19. The models are forecasting Arkansas will have
about 58,000 cumulative cases by Aug. 24. The predicted trend is flattening somewhat,
indicating there may be a decrease in the number of daily cases over the next two weeks.
The short-term models are forecasting that there will be 4,159 cumulative hospitalizations,
1,447 patients needing intensive care, and 713 cumulative deaths by Aug. 24.
Mid-term projections indicate, if nothing else changes, the state will have nearly 100,000
cumulative COVID-19 cases and 1,116 deaths by Sept. 30.
The mid-term simulations suggest, if face masks are worn by large numbers of Arkansans, the
number of daily new infections will be almost 4,000 fewer per day, compared to if masks are
not consistently worn. Simulations also suggest the number of daily infections will be
significantly lower if schools open with online classes only. Daily new infections are expected
to be higher if schools open with hybrid, in-person and online classes, or in-person classes only.
The assumptions underlying our eSIR model have been recalibrated. Long-term projections,
now taking more Arkansas data into account, suggest the peak of the pandemic will be in midDecember at just over 90,000 active cases. After peaking, the pandemic will begin a slow,
downward trend during the first months of 2021.
All counties in Arkansas have reported new COVID-19 cases in the past two weeks. Logan,
Poinsett and Fulton counties have had the greatest growth in the last two weeks relative to the
two weeks prior. Because increases in these counties’ caseloads are recent, they may present
an opportunity to effectively control the pandemic in the counties with increased testing and
contact tracing resources.
COVID-19 continues to have a disproportionate impact on Black and Hispanic Arkansans. The
disproportionate impact is apparent for hospitalizations, intensive care admissions, and deaths.
The number of new daily COVID-19 cases has increased in all age groups over time and the
models used to forecast cases by age indicate cases will continue to increase in all age groups in
the next two weeks. The models show Arkansans between 35 and 60 have the highest number
of cases in the state, followed by young adults 20 to 34 and children under the age of 19.
Arkansans over 75 have the fewest number of cases. The number of daily hospitalizations will
continue to increase in all age groups during the next two weeks. The greatest number of
hospitalizations will be in adults 35 to 59, followed by adults 60 to 74 and over 75. Children
younger than age 19 will continue to have the fewest number of hospitalizations.
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COVID-19 Forecasts
Time series forecasting is a type of prediction that uses observed data to predict future values. The
purpose of the models is to fit the best curve to data and extend the curve into the future. To forecast
aspects of the pandemic in Arkansans, the models used COVID-19 cases, hospitalizations, ICU admissions,
and death data reported to the Arkansas Department of Health. It should be noted the report denotes a
“case” as a COVID-19 test result reported and posted by the Department of Health. As indicated by recent
research, the number of COVID-19 infections in the community may be as much as 10 times higher than
cases. We cannot provide a precise number of infections in the community, as an antibody seroprevalence
study has not yet been completed in the state. The short-term models forecast 14 days into the future.

Figure 1. Forecast COVID-19 cases through Aug. 24

Current forecasts of COVID-19 cases in Arkansas. Figure 1 shows the actual and forecasted values
for confirmed COVID-19 cases in Arkansas through August 24. As shown in the figure, the model
forecasts nearly 58,000 COVID-19 cases in Arkansas by August 24.

Figure 2 . Forecast hospitalizations

The model shows COVID-19 in
Arkansas increasing rapidly, as indicated by
the steepness of the curve. As was
highlighted in the previous report, it took
almost two months for the epidemic to reach
5,000 cases in Arkansas after the first case
was diagnosed on March 11.

As will be recalled from earlier reports,
the time-series models forecast a “flattening
of the case curve” during the first 75 days of
the pandemic. Using data from early in the
pandemic (50 days), the model estimated
17,000 cases by Aug. 15. Using data further
out (75 days) produced an estimate of 11,000 cases by the Aug. 15. Following the implementation of the
phased state opening, actual and predicted cases rapidly increased, diverging from the flattened curve. The
current curve is now much steeper than it was in the first part of the pandemic. A steeper curve means the
virus is spreading more rapidly in the population.
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Forecasts of hospitalizations, ICU admissions, and deaths. The trend for hospitalizations is
consistent with the trend observed for cases, indicating an increasing burden on hospital resources over
time, as shown in Figure 2. With cases recently increasing, the forecast suggests there will be around 4,159
cumulative hospitalizations in Arkansas by Aug. 24. The slight dip in the curve the last few days is likely
reflective of the time that it takes for a case to be admitted to a hospital. For example, someone who is
tested positive today may not be “sick
enough” to go to the hospital until a
Figure 3. Forecast intensive care
week from today.
As expected with the rise in the
number of hospitalizations, the model,
as shown in Figure 3, shows similar
results compared to ICU admissions.
The forecasted number of ICU
admissions shows steady growth over
time. The model is forecasting there
will be approximately 1,447 COVID19 patients requiring intensive care by
Aug. 24.
Forecast of COVID-19 deaths.
Consistent with the flattening of the
curve, the forecasted number of deaths
Figure 4. Forecast deaths
by the short-term models decreased
from the beginning of the epidemic.
Original estimates predicted
approximately 700 deaths by Aug. 15,
but decreased with social distancing
and other mitigation practices. Since
May 1, there has been an increase in
deaths causing the curve to be steeper
than estimated during May. Using data
to date, the forecasted number of
deaths by Aug. 24 is 713. This
suggests, while not as extreme as the
forecasted number of deaths early in
the epidemic, the number of deaths per day continues to be on an upward trend.
COVID-19 positivity rates. Broadly defined, the COVID-19 positivity rate is the number of people
who test positive for COVID-19 as a proportion of the number of people who have been tested. Figure 5

Figure 5. COVID-19 positivity rate for Arkansas and the U.S.
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shows the daily seven-day moving average of the positivity rates for Arkansas and the United States.
Following the second week in May, the positivity rate in Arkansas started to increase as testing expanded.
Testing in Arkansas is currently on par with the national average, 2.3/1,000 persons versus 2.2/1,000
persons. On June 30, the positivity rate in Arkansas was the lowest since March at 10%. The positivity rate
reached its highest point since May 11 on Aug. 6 at 14%. The current positivity rate is 13%.
The positivity rate is important indicator because it is another measure of the rate of COVID-19
transmission in the state. A lower positivity rate is indicative of less transmission. A higher positivity rate
is indicative of higher COVID-19 transmission. The positivity rate has also taken on greater significance as
part of CDC guidelines for opening schools.
Conclusions. Short-term models are forecasting slightly slower, but still substantial growth in
COVID-19 cases over the next 14 days compared to our previous report. This may be attributable to the
face mask order. The impact of the face mask order in Arkansas should become more apparent by the time
of our next report. It should be noted that the forecast models are fitting curves. They do consider
measures, such as the mask order. The implementation of mitigation measures can only be assessed after
the fact. Even with slight differences, the short-term models are forecasting the number of COVID-19
cases in Arkansas will increase by almost 8,000 cases in the next 14 days.
Mid-term Projections and Simulations
Mid-term projections of COVID-19 cases and deaths. Mid-term projections provide a look at what
might happen between now and the end of September to the beginning of October. The advantage of midterm projections is that they are usually fairly reliable, and our confidence in them is fairly high. As has
been stressed previously, the farther out in time the models project, the less confidence we have in the
models. We are presenting two mid-term projections in this report. The first is a projection using a SEIR
model, confirmed using a seven-day rolling average. The second is a simulation model providing a
comparison of projections across varying scenarios.
SEIR models project COVID-19 cases and deaths using the same basic functions — susceptible,
exposed, infected, and recovered — to model epidemics following almost all other epidemiological models.
In addition, SEIR models account for the changing social conditions, such as the face mask orders and
opening schools, changing infection probabilities, and symptomatic and asymptomatic spread
Figure 6. Projected COVID-19 cases through Sept. 30

of cases. To arrive at the best model fit for mid-term estimates of COVID-19 forecasts, we first fit a SEIR
model to existing cases. The result was very good, but required confirmation.
The difficulty with SEIR-like models is that there can be a disconnect between theoretical outcomes
and actual cases. To confirm our SEIR model projections, we calculated a seven-day rolling average model
using the number of cases to date. Results between the SEIR model and seven-day rolling average models
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were extremely consistent. As shown Figure 6, the seven-day rolling average model estimates COVID-19
cases on Sept. 30 will be 99,118 cases.
Figure 7. Projected deaths through Sept. 30

Using the same procedures, we forecast the number of COVID-19 deaths for the end of September. As
shown in Figure 7, the seven-day rolling number of deaths projected by the model as of Sept. 30 is 1,100
deaths.
Mid-term simulations. The intent of the simulations is to understand what might happen if the
conditions or circumstances in the environment change. The simulations we used ask two questions: 1)
how do varying rates of compliance with the state’s face mask order affect daily COVID-19 infections; and
2) how do different class strategies for opening schools affect daily infections? The simulations project
new COVID-19 cases through the beginning of October.
Simulation models, like epidemiological models, use assumptions about how a pathogen spreads
through a population. The simulation model used for this report makes assumptions about infectivity and
susceptibility in the population, mitigation practices, mixing among people, and interstate travel. The
simulation model projects the daily number of new infections which includes persons with and without
symptoms. Not all new infections will be detected by testing.
As shown in Figure 8, new daily infections are compared for different scenarios of compliance with the
July 20 face mask order. In the first scenario, shown on Figure 8 in red, Arkansans do not change their
mask wearing behavior after the mask order. Those who wore face masks before the order continued to
wear them, and those who did not wear face masks before the directive continue not doing so.
In this scenario, the model estimates approximately 8,000 daily new infections on Oct. 6. In the second
scenario, shown in blue, there is a moderate increase in face mask wearing, but not everyone is wearing a
mask or properly wearing one. The scenario assumes that some school children and college students will
not wear masks or will not wear them properly. Using this scenario, the model estimates approximately
6,200 daily new infections on Oct. 6. In the last scenario, almost everyone properly wears a face mask
outside the home, including in schools. In this scenario, the model estimates approximately 4,400 daily
new infections on Oct. 6.
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Figure 8. Projected daily new infections by three face mask scenarios

Figure 9 shows three scenarios for school openings. The simulations estimate daily new infections for
in-person classes, shown in red, a combination of on-line and in-person classes, shown in blue, and only online classes, shown in green. In the first two scenarios, the simulation assumes all students are screened for
COVID-19 related symptoms before entering school and all students, teachers, and staff are required to
wear masks and to properly socially distance. The simulation assumes that face masks are not always
properly worn. These scenarios also assume increasing social interactions over holiday weekends during
the summer before school starts, and the other mitigation and travel assumptions from above.
In the exclusively online instruction scenario, shown in green on Figure 9, the simulation estimates
3,000 new daily infections on Oct. 6. If all classes are in-person, in red, the simulation estimates 8,000 new
daily infections. For the scenario of mixed on-line and in-person classes, shown in blue, the simulation
estimates 5,500 new daily infections on Oct. 6.
Conclusions. The mid-term simulations suggest COVID-19 cases will continue to rapidly increase
through the end of September to early October. This will be accompanied by increasing deaths, at
approximately one percent of those testing positive. The simulations show different outcomes based on
differing mask wearing and school opening scenarios. These indicate ways the high number of projected
cases might be decreased. For example, if the public adheres to the face mask order, the number of new
infections could essentially be cut in half. In turn, the number of new hospitalizations would also be
reduced. If schools open with on-line classes only, the number of new cases could be decreased even
further.
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Figure 9. Projected daily new infections by three school opening scenarios

Long-term Projections
eSIR model. The eSIR model is based on the extended state-space SIR (eSIR) model. A standard SIR
model has three components: susceptible (S), infected (I), and removed (R), including both recoveries and
deaths. The proportion of the population falling into each mutually exclusive category is assumed to vary
over time, given the standard epidemic curve. The assumptions used for earlier models were based on
international data. As Arkansas data have become available, we have modified the model’s assumptions to
be more directly relevant to
Arkansas specific pandemic
dynamics.
The model creates
projections of active
infections, including mild and
asymptomatic infections, over
time. Active infections are
not cumulative infections from
the beginning of the
pandemic, nor are they
restricted to new cases on a
given day. Rather, the model
estimates the proportion of the
population with an unresolved
infection at any given point in
time. As shown in Figure
Figure 10. Projected active COVID-19 infections
10, the eSIR model is
projecting the peak of the
epidemic in Arkansas will be in mid-December, with approximately 90,000 active infections.
As shown in Figure 11, and in Table 1 below, based on Arkansas data, the model assumes
approximately 2.5% of all predicted COVID-19 infections will require hospitalization. Of those
hospitalized, the model assumes 40% will require intensive care, and 40% of intensive care patients will
require ventilators.
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The model is projecting that
at its peak in mid-December,
2,263 people will be hospitalized
with COVID-19, of whom 905
will require intensive care. The
model is also projecting 362
patients will be on ventilators on
Dec. 19. Estimates for the
“worst-case scenario” are also
provided in Table 1 for
comparison to model estimates.
The “worst-case scenario” is the
upper limit of the 90%
confidence zone, and has a less
than 5% chance of being the
actual numbers for that time
period.
Changing model
assumptions and their impact
on projections. The predicted
peak of the pandemic in
Arkansas using the updated
model is both lower in numbers
and later in the year than previously projected. This is due to a combination of factors. First, since our last
report we revised model assumptions to better reflect Arkansas-specific dynamics. For example, the model
now incorporates the statewide face mask order that went into effect on July 20th, as well as the possible
impact of school openings in late August. Second, the eSIR model was originally developed using
assumptions based on data from China, and still retains some assumptions about the disease, such as the R0
estimate. The R0 is a measure of how many people to whom one infected person can transmit the virus.
However, the model learns and improves over time by adjusting internal assumptions as more
Arkansas-specific data become available. For example, the R0 changed in the model over time from 3.15
to 1.90. Earlier versions of the model, working with less available Arkansas data, relied more heavily on
the assumptions derived from Chinese studies. Consequently, in the beginning the model predicted a more
aggressive epidemic than we have observed in Arkansas. As more Arkansas data have become available,
the model has adjusted itself to better reflect the more extended epidemic curve we now observe.
Lastly, we revised our estimates of hospitalization, need for intensive care, and intubation rates using
estimates based on the most recent Arkansas numbers. Previously, we assumed only 30% of
hospitalizations would require intensive care. Arkansas data suggests this is closer to 40%. The prior
model used the assumption that 70% of COVID-19 ICU patients would require intubation. The most recent
Arkansas data suggest 40% of ICU patients will need ventilation.
Figure 11. Projected hospitalizations, intensive care and ventilations

Table 1: Long-term projections of infections, hospitalizations, ICU admissions, and ventilators needed for
Arkansas
Mean-Case Estimates

Worst-Case Estimates

Peak Date

Dec. 19

Dec. 9

Active Infections

90,522

130,747

Hospitalizations

2,263

3,268

ICU Admissions

905

1,307

Ventilators

362

522
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Comparison to other models. Curve fitting models, like the widely-cited University of Washington
IHME model, tend to make strong assumptions, which are unlikely to hold as more data become available.
In addition, curve fitting models cannot account for epidemic dynamics. This often results in severe
reductions in predictive strength beyond short-term windows. SIR/SEIR models, like we use in this report,
have a stronger theoretical basis for long-term projections. Regarding the eSIR model’s relatively late date
for a peak, this is in line with other long-term projection models, such as the CIDRAP Viewpoint, which
predicts the current COVID-19 pandemic will last 18 to 24 months. Furthermore, reports from week to
week cannot be compared to each other. As more data are added to a model, the result is independent of
previous models. Therefore, the results reported above, should not be compared to the results reported on
Aug. 3.
Impact Assessments
We know, and we have shown in previous reports, COVID-19 has a disproportionate impact on
different groups in Arkansas. Furthermore, we know COVID-19 spreads through the state at different rates.
The virus has been slower to reach more rural areas of the state. In areas of the state with large events, the
virus appears to have high rates of spread for short periods of time. In this section, we present assessments
of COVID-19 infection by county and by race/ethnicity. In addition, we have included assessments by age
group. Understanding areas and populations with high rates of infection can help public health
professionals understand where resources for testing and hospitalizaion maybe needed the most.
Map 1. COVID-19 cases per 10,000 population

COVID-19 cases per
10,000 population. Map 1
shows the rate of COVID-19
community cases per 10,000
population for each Arkansas
county. By community cases,
we mean COVID-19 cases
originating outside nursing
homes and prisons in the state.
This is a crude measure of
COVID-19 burden in a
community. Excluding cases
originating in prisons and
nursing homes does not discount
these populations, but it has
been suggested that high rates of
spread among prisons and
nursing homes may not be
reflective of risk in a given
county, given prisons and
nursing homes are closed
systems at this time.

As shown on Map 1, the top
number is the rate per 10,000.
The bottom number is the
county’s cumulative number of
COVID-19 cases to date. The three counties with the highest population rates per 10,000 are Sevier County
(578.0), Yell County (468.8), and Chicot County (326.3). The three counties with the lowest COVID-19
rates per 10,000 are Baxter County (17.3), Marion County (17.4), and Woodruff County (27.5). Of note is
that 38 of our 75 counties have rates greater than 100 per 10,000 residents, essentially aligning with the two
darker colors on the map. This suggests that in more than half of our counties, at least 1 in 100 residents
has had a confirmed case of COVID-19.
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Map 2. Covid-19 cases diagnosed in the last 2 weeks

COVID-19 cases in the last
2 weeks. Maps 2 and 3 provide
information about the rates of
COVID-19 in the last two weeks
by county using only community
cases. Map 2 shows the rate of
cases in the last two weeks per
10,000 county residents. The
bottom number is the actual
number of cases in the last two
weeks. The counties with the
highest rates of cases diagnosed
in the last two weeks are Chicot
County (84.8), Independence
County (82.1), and Mississippi
County (76.8). The three
counties with the lowest rates
include Van Buren County (3.5),
Lafayette County (5.2), and
Baxter County (6.0). Every
county has had at least one case
in the last 2 weeks.

Relative change in COVID-19
cases in the last 2 weeks. Map
3 shows the relative change in
each county’s case rate. The
relative change was determined
by calculating the percent
change between county-level
case rates from the last two
weeks (July 27-Aug. 10) to case
rates from the prior two weeks,
July 13-26. Counties that are
colored red had the greatest
relative change in cases in the
last two weeks. Counties with
the greatest increase were Logan
County, Poinsett County, and
Fulton County. Each of these
three county’s rates grew by
over 200%. Counties that are
colored green had lower rates of
COVID-19 in the last two weeks
compared to the prior two
weeks. Given the lag in the need for intensive treatment, counties in red should expect increases in the need
for hospitalization and ventilator use relative to what has been needed in the last two weeks.
Map 3. Relative change in covid-19 cases in the last 2 weeks

Cases, hospitalizations, and ICU admissions by race/ethnicity. Assessing rates of COVID-19 based
on demographic factors is an important public health exercise. Rates by demographic and other
characteristics can provide information on disease burden, which can be used for educational efforts for
populations that are more at risk and for distribution of needed resources, such as testing services.
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Table 1. Covid-19 cases per 10,000
population

As shown on Tables 1 and 2, rates of COVID-19 are
higher among Blacks compared to whites, and among
Hispanics compared to non-Hispanics. (Other
racial/ethnic groups were not included in the graphic due
to small sample sizes for some outcomes such as
hospitalizations and deaths.) As has been noted in many
media sources, there is a large disparity in COVID-19
burden based on race/ethnicity, and a need for continued
focus on reducing the spread of COVID-19 among
communities of color.
Associated with the high rates of COVID-19 among
communities of color are higher rates of hospitalization,
as shown in Table 2. Blacks are about three times more
likely to be hospitalized or to require intensive care than
are whites. Hispanics are more than three times as likely
to be hospitalized than whites.

Table 2. Hospitalizations per 10,000 population

When we look at only those who are positive for
COVID-19, rates of hospitalizations and intensive care
are much lower among Hispanics (data not shown). This
suggests the high incidence of hospitalization among
Hispanics is primarily the result of higher rates of in the
population, rather than Hispanics who tested positive
being more at risk of hospitalization.
However, there is an apparent disproportionate rate
of hospitalization and need for intensive care among
Blacks who test positive compared to whites who tested
positive. Blacks who are positive also have nearly twice
the rate of mortality than whites, while Hispanic
individuals are not at increased risk of mortality
compared to non-Hispanic individuals (data not shown).
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Forecasts of COVID19 cases and
hospitalizations by age
group. As shown in
Figures 12 and 13, actual
cases and forecasts of
cases show significant
variation by age. Contrary
to earlier suggestions,
older Arkansans do not
make up the age group
with the greatest number
of cases or
hospitalizations. The age
group with the greatest
number of COVID-19
cases are adults between
the ages of 35 to 59. This
group is forecasted to have
approximately 23,000
cases by Aug. 24. The
next largest group of
COVID-19 cases are young adults between the ages of 20 and 34. This group is forecast to have
approximately 18,000 cases by Aug. 24. The third largest group of COVID-19 cases is in children under
the age of 19, forecast to have just above 9,000 cases by Aug. 24. The group with the smallest number of
cumulative cases in Arkansas are adults over 75. As shown in Figure 12, the growth rate of cases in this
group has been relatively modest, and will continue a modestly upward drift. The model is forecasting just
over 3,000 cases among adults older than 75 by Aug. 24.
Figure 12. Forecast covid-19 cases by age

The forecast of
hospitalizations by
age group, as
Figure 13. Forecast covid-19 hospitalizations by age group
shown in Figure
13, show a
different pattern of
results compared to
Figure 12. The
group with the
highest number of
hospitalizations are
adults between the
ages of 35 and 59,
as would be
expected given this
group has the
largest number of cases. This group is forecast to have over 1,500 cumulative hospitalizations by Aug. 24.
However, the ranks of the other age groups by hospitalization do not coincide with their ranks by number of
cases. The next largest age group by hospitalization is adults between the ages of 64 and 74, followed by
adults over 75. The groups with the smallest number of hospitalizations are young adults between the ages
of 20 and 34 and children under the age of 19. Children under the age of 19 are forecast to have
approximately 150 cumulative hospitalizations by Aug. 24, if the rate of COVID-19 spread does not change
in children under 19. There are currently more COVID-19 cases in children younger than age 20 relative to
the number among adults older than 60. Whether this higher number of pediatric cases will result in greater
number of pediatric hospitalizations remains to be seen.
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Glossary of Terms
Active infection = a positive infection, with or without a COVID-19 test, that has not yet recovered or died
Case = a positive COVID-19 test result reported to the Arkansas Department of Health
Community = population not in a prison or population not in a prison or nursing home
Cumulative = total number of a given outcome (e.g., cases) up to date
Extended state-space SIR (eSIR) model = a model based on three components: susceptible (S), infected
(I), and removed (R, including both recoveries and deaths)
Hospitalization = a positive infection or case that was admitted to the hospital ICU = intensive care unit
admission
Infection = a COVID-19 infection, with or without a test and regardless of having recovered or died
Non-incarcerated (NI) = representative of an individual who is not in a jail or in a correctional facility
Projections = long-term predictions
Recovered = a positive infection that is no longer symptomatic or shedding virus
Susceptible = an individual who can be infected with the disease of interest
Time series forecast = short-term forecast of events through a sequence of time
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