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The emergence and persistence of Coronavirus Disease 2019 

COVID-19) in the United States has presented challenges for on- 

oing, large clinical and observational research studies that involve 

n-person components and measurements. To facilitate continuous 

perations, a need has arisen to develop systems to use COVID-19 

ncidence data to make standardized decisions about starting and 

estarting enrollment across multiple clinical sites. However, inci- 
Abbreviations: MoTrPAC, Molecular Transducers of Physical Activity Consortium; 

OVID-19, Coronavirus Disease 2019; ARIMA, autoregressive integrated moving- 

verage; AO, additive outliers. 
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ence rates based on raw county-level data can be dramatically 

igher than actual values. We report here on an approach to 1) 

entrally monitor COVID-19 incidence rates using available, rolling 

pidemiological data, 2) identify solutions for addressing data lim- 

tations during monitoring when data are available from multiple 

mperfect data sources each with important differences in method- 

logy, scope, and quality, and 3) use the results for informing tem- 

orary suspension or restarting of individual clinic activities. 

ethods 

The Molecular Transducers of Physical Activity Consortium 

MoTrPAC), the largest investment in physical activity research to 

ate by the National Institutes of Health, was established to elu- 

idate how exercise improves health and ameliorates diseases by 

uilding a map of the molecular responses to acute and chronic 

xercise [1] . Suspension or restarting of MoTrPAC recruitment and 

n-person clinic activities is based on thresholds of 14-day county- 

evel incidence rates. When the 14-day average incidence rate ex- 

eeds 10 cases per 10 0,0 0 0 population, COVID-19 testing is re- 
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Figure 1. Daily new COVID cases in Bexar County. 
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uired before all in-person study visits; when incidence rates meet 

r exceed 30 cases per 10 0,0 0 0 population, new recruitment is 

alted. We developed dynamic reports utilizing a publicly available 

ataset updated daily and released by the New York Times through 

itHub ( link ) to rapidly monitor the daily incidence rates of new 

OVID-19 cases for counties with potential participants that may 

e recruited by each clinical site. Depending on the clinical site 

nd state, the targeted recruitment catchment areas ranged from 

 to 8 counties. During the process, it became evident that there 

ere periodic data dumps due to electronic lab reporting on back- 

ogs of old cases. Thus, we adopted an autoregressive integrated 

oving-average (ARIMA) modeling approach for active monitoring 

f the new COVID-19 cases. ARIMA modeling has been widely used 

or analyzing univariate time series [2] . It can identify additive out- 

iers (AO) in the response series that are not accounted for by the 

stimated model. 

Briefly, each Friday after the New York Times updates their data, 

he process involves sending to each site county-specific reports 

hat contain both the daily new cases with AOs flagged and corre- 

ponding 14-day averages for incidence rates. Depending on where 

he 14-day averages fall ( < 10/100k, ≥10/100k and < 30/100K, or 

30/100k), the sites may choose not to investigate the potential 

utliers and just follow usual rules for clinical operations, or the 

ites may choose to investigate the reason for the spikes with the 

ocal health department. If spikes are found to be related to back- 

og of cases, evidence of data dumps with written justification is 

ent back to the Data Coordinating Center. If some of the cases in 
t

20 
he dump occurred within the recent 14-day span (i.e., sometimes 

ites can only ascertain that the dump contained cases from a date 

ange), all of the cases are included in the 14-day average. Only if 

ll of the cases in the data dump are at least 2 weeks old, they

re removed from the 14-day average and the report for the clini- 

al site is revised. Based on the new 14-day average incidence rate 

over same time period), the sites then follow the usual rules for 

linical operations and determine if their operations for the up- 

oming week need to change from the previous week. The study 

rotocol was changed to incorporate the above procedure. 

In this paper, we use the report for Friday 10/23 for the clinic 

ite in Bexar County, Texas as an example to illustrate this process. 

esults 

Figure 1 shows the time series of reported daily new cases for 

exar County/San Antonio through Thursday, October 22, 2020. For 

llustrative purposes, 10 most statistically significant AOs across the 

eries identified by an ARIMA (0,1,1) model were indicated as ∗ on 

he graph. We focused on the outliers from October 9 to October 

2, the 14-day data that were used to generate the current rate 

stimate to guide clinical operations for the upcoming week. The 

ite reviewed the outliers and verified with the Bexar County/San 

ntonio Metropolitan Health District that a backlog of 2583 cases 

as added to Bexar’s cumulative case count on October 18 in ad- 

ition to the cases that were identified on that date. Further inves- 

igation revealed that all the backlog cases occurred more than 14 

https://github.com/nytimes/covid-19-data


S.M. George, H. Chen, M.E. Miller et al. Annals of Epidemiology 62 (2021) 19–21 

Figure 2. Impact of backlogged cases on COVID-19 rates in Bexar County. 
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ays prior, thus they were excluded from the 14-day average and 

he rate was revised to 7.5 cases per 10 0,0 0 0 population. Figure 2

hows that if this correction were not made, the 14-day average 

ould be skewed to 16.7 cases per 10 0,0 0 0 population and the 

linical operation for the upcoming week would be impacted due 

o the crossing of the threshold of 10 cases per 10 0,0 0 0 population.

his would also affect the subsequent Friday report on 10/30. 

iscussion 

The COVID-19 pandemic has brought unforeseen challenges to 

onducting in-person research, and there are still many unknowns 

head. The method we have applied can aid consortia in system- 

tically identifying outliers due to delays in uploading of COVID- 

9 tests, not actual evidence of increase in community spread. A 

arger backlog than the one observed in Bexar County, or a sim- 

lar backlog in a county with a higher rate, could raise the rate 

nough to bring recruitment from that county to a halt in our 

tudy. Our weekly centralized reporting on the data allow for clin- 

cal sites to be more aware of the rise and fall in rates and allow

hem to follow the prespecified procedures related to the ongoing 

ecruitment and enrollment of individuals to the study. We view 

his process as an exploratory aid to help the clinical sites man- 

ge operations. During a pandemic, in-person research necessitates 

omprehensive public health mitigation measures, including use of 

ersonal protective equipment, to keep participants and staff safe. 

ur work highlights the additional value of building novel analytic 

pproaches for monitoring and understanding community spread 

uring current and future infectious disease outbreaks. 
21 
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