
UC Irvine
UC Irvine Electronic Theses and Dissertations

Title
A Resource-Efficient Model for Presentation and Evaluation of COVID-19 Epidemiological 
Data for County Public Health Departments

Permalink
https://escholarship.org/uc/item/3dc578d9

Author
Meller, Daniel Jacob

Publication Date
2020

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3dc578d9
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


 
 

 
UNIVERSITY OF CALIFORNIA, 

IRVINE 
 
 
 
 

A Resource-Efficient Model for Presentation and Evaluation of COVID-19  
Epidemiological Data for County Public Health Departments 

 
 

THESIS 
 
 

submitted in partial satisfaction of the requirements 
for the degree of  

 
 

MASTER OF SCIENCE 
 

in Biomedical and Translational Science 
 
 

by  
 
 

Daniel Jacob Meller 
 
 
 

 
 
 
 
 

 
 

Thesis Committee: 
Professor Sherrie H. Kaplan, Chair 

Distinguished Professor Sheldon Greenfield 
Associate Clinical Professor Taylor Brueseke 

 
 

2020 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

© 2020 Daniel Jacob Meller



 

ii 
 

DEDICATION 
 
 

 
 

To the dedicated staff of the Santa Barbara County Public Health Department,  
whose selfless public service will inspire me for the rest of my career: 

 
 

Jan Koegler, Van Do-Reynoso, Jeanie Sleigh 
 
 

 
 
 

To Drs. Kaplan, Greenfield, and Brueseke,  
who always encouraged me to develop projects that are personally meaningful, 

even when they veer into unexpected territory. 
 
 
 
 

 
 

 
 

 



 

iii 
 

TABLE OF CONTENTS 

LIST OF FIGURES ........................................................................................................................................... iv 

LIST OF TABLES ............................................................................................................................................. vi 

ACKNOWLEDGMENTS ................................................................................................................................. vii 

ABSTRACT OF THE THESIS .......................................................................................................................... viii 

CHAPTER 1 .................................................................................................................................................... 4 

CHAPTER 2 .................................................................................................................................................... 6 

CHAPTER 3 .................................................................................................................................................. 10 

CHAPTER 4 .................................................................................................................................................. 13 

CHAPTER 5 .................................................................................................................................................. 18 

CHAPTER 6 .................................................................................................................................................. 20 

CHAPTER 7 .................................................................................................................................................. 21 

CHAPTER 8 .................................................................................................................................................. 23 

CHAPTER 9 .................................................................................................................................................. 25 

CHAPTER 10 ................................................................................................................................................ 26 

REFERENCES ................................................................................................................................................ 28 

 

 

 

 

 

 



 

iv 
 

LIST OF FIGURES 

Figure 1 Dashboard Overview ......................................................................................................................... 4 

Figure 2 Data Collection Spreadsheet ........................................................................................................... 5 

Figure 3 Key Values .............................................................................................................................................. 6 

Figure 4 Summary ................................................................................................................................................ 7 

Figure 5 New Cases .............................................................................................................................................. 7 

Figure 6 Active Cases ........................................................................................................................................... 7 

Figure 7 Testing ..................................................................................................................................................... 8 

Figure 8 Deaths ...................................................................................................................................................... 8 

Figure 9 Total Beds............................................................................................................................................... 8 

Figure 10 Beds Occupied .................................................................................................................................... 9 

Figure 11 Percent Occupied .............................................................................................................................. 9 

Figure 12 Ventilators ........................................................................................................................................... 9 

Figure 13 Known Outbreaks ............................................................................................................................. 9 

Figure 14 Case Status Report 5/1-5/14 .................................................................................................... 11 

Figure 15 Case Status Report 5/6-5/19 .................................................................................................... 11 

Figure 16 Data collection format for Status Report .............................................................................. 12 

Figure 17 Summary of Total, Active, and New Cases ........................................................................... 15 

Figure 18 Total Cases ....................................................................................................................................... 15 

Figure 19 Active Cases ..................................................................................................................................... 16 

Figure 20 Daily New Cases ............................................................................................................................. 16 

Figure 21 Week-On-Week New Cases ........................................................................................................ 17 

Figure 22 Estimation of Active Cases using New Cases in past two weeks ................................. 19 



 

v 
 

Figure 23 Data collection format for estimation of Active Cases .................................................... 19 

Figure 24 Congregate Settings ...................................................................................................................... 20 

Figure 25 Test Results ...................................................................................................................................... 22 

Figure 26 Test Results ...................................................................................................................................... 24 

Figure 27 Doubling Time ................................................................................................................................ 25 

Figure 28 Graph of hospitalization data versus data from CHIME model ................................... 27 

Figure 29 Data collection format for comparing local data to CHIME model ............................. 27 



 

vi 
 

LIST OF TABLES 

 

Table 1 SUMMARY .................................................................................................................................................................. 7 

Table 2 NEW CASES ................................................................................................................................................................ 7 

Table 3 ACTIVE CASES .......................................................................................................................................................... 7 

Table 4 DAILY TEST RESULTS ........................................................................................................................................... 8 

Table 5 DEATHS ....................................................................................................................................................................... 8 

Table 6 TOTAL BEDS .............................................................................................................................................................. 8 

Table 7 BEDS OCCUPIED ...................................................................................................................................................... 9 

Table 8 PERCENT OCCUPIED ............................................................................................................................................. 9 

Table 9 VENTILATOR CENSUS ........................................................................................................................................... 9 

Table 10 KNOWN OUTBREAKS ......................................................................................................................................... 9 

 

 



 

vii 
 

ACKNOWLEDGMENTS 

 

 

 

I would like to extend my deepest thanks to the entire staff of the Santa Barbara County 
Public Health Department, without whose help, guidance, and encouragement this project 
would not have been possible.  



 

viii 
 

ABSTRACT OF THE THESIS 

 

A Resource-Efficient Model for Presentation of Epidemiologic Data In A 

 Public Health Department Managing Response to the COVID-19 Pandemic 

by 

Daniel Jacob Meller 

Master of Science in Biomedical and Translational Science 

University of California, Irvine, 2020 

Professor Sherrie H. Kaplan, Chair 

 

This paper presents a model for a resource-efficient daily data analysis dashboard 

developed in the Santa Barbara County Public Health Department during the 2020     

COVID-19 pandemic (SARS-COV2). The model provides a framework for data presentation, 

which may be adapted to the needs of other county public health departments or similar 

emergency management districts. It was developed between March and May 2020 to 

provide an overview of data in Santa Barbara County, an area on the Central Coast of 

California with a population of 442,000. The main benefits of the model are the speed with 

it can be built out, the limited amount of time required to update data (10-15 minutes per 

day), and the graphical analysis it automatically generates from this data. It also offers a 

simple way to compare local data with state and national predictive models, a vital tool for 

any public health department in planning appropriate disaster response measures. 
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INTRODUCTION 
 

              In a rapidly emerging public health crisis, local data analysis is a crucial resource for 

Public Health Departments and elected officials. As the 2020 COVID-19 pandemic rapidly 

unfolded, resources for collecting epidemiologic data were strained around the world. 

Patients presenting with relevant symptoms were treated as presumptive positive cases. 

Lack of accurate tests and adequate testing supplies initially obscured the scope of the 

outbreak. In the early stages of the crisis, clinical observation drove the first reactionary 

response. Public Health Departments devoted their resources to collecting information 

from a wide range of hospitals and labs. What data was collected was presented in raw 

form. The need for data analysis at the beginning of the epidemic was often overshadowed 

by the need to immediately marshal resources to treat the sick. Yet the inability to perform 

data analysis at any stage compounds the uncertainty of the situation.  

  

At the beginning of the 2020 COVID-19 pandemic, the knowledge gap in epidemiologic data 

was most clearly seen in the wide-ranging estimates of potential mortality in published 

predictive models. Designed by groups of statisticians at major universities and institutes, 

the first models were built with the most accurate data available. Yet this data was 

collected during a time of great strain on the health system. High levels of caution about 

worst-case scenarios were warranted and reflected in estimates of potential spread. In 

most places, including Santa Barbara County, clinical diagnosis was used when diagnostic 

testing was unavailable. In the early weeks, many COVID-19 lab tests took one to two 

weeks to process. Some patients who ultimately tested negative were preemptively 

recorded as positives while they waited for results. In order to conserve resources, many 



 

2 
 

moderately ill patients were never tested at all. Statisticians were then tasked with 

translating data rife with high levels uncertainty into models that would have major effects 

on public policy. Early estimates of potential US mortality ranged from tens of thousands to 

many millions. Cities and counties were left to attempt to parse local the ramifications of 

models built for entire states or the whole country. The challenge of back calculating the 

impact on a small town or county from a large model cannot be overstated. For example, in 

March 2020 Ventura County, California estimated they could need 18,000 ventilators to 

treat potential cases in a population of 846,000 persons1. Later, on May 10th, 2020 a model 

built by the Institute for Health Metrics and Evaluation (IHME) at the University of 

Washington predicted the maximum need in the state of California (population 39.51 

million) to be between 592-859 total ventilators.4 

 

During the pandemic, the most useful predictive models have proven those that describe a 

range of possible outcomes that may happen if no changes in behavior occur. By 

communicating these data clearly, these models have had the power to spur us to act. The 

mere publication of a model may help mitigate the worst outcomes, and in doing so further 

pushes the outcome away from its own prognostication.  

  

The wide variety of predictions of the spread and mortality of COVID-19 published in the 

spring of 2020 highlight the need for an effective methods of monitoring regional 

conditions on the ground. It is essential that such data be presented in a format that is 

easily accessible, understandable, and meaningful. To achieve this goal, the Santa Barbara 

Public Health Department developed a dashboard of key metrics and trends that provide 
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insight into the local outbreak. Each day, this tool provides a graphical survey of the status 

of the pandemic in Santa Barbara County. During March and April, the data was analyzed in 

Microsoft Excel and presented in PowerPoint. In late April, the process was transitioned to 

the cloud-based project management service Smartsheet. A single “sheet” is used as the 

repository of information. A “dashboard” containing charts and graphs is used for clear and 

concise presentation to decision makers and elected officials. This dashboard serves as a 

model which can be easily adapted to the needs and conditions experienced by myriad 

other towns and counties in the US and around the world. Once setup, it requires 

approximately 10-15 minutes of data entry to update per day. While built for the needs of 

COVID-19 response, it can be adapted to the specific requirement of other regions, or to 

other large-scale long-term public health crises.  
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CHAPTER 1 

OVERVIEW 

 
The following presents a visual overview of the Santa Barbara County dashboard, which 

displays daily data and recent trends. Data is collected a spreadsheet, where metrics are 

organized into columns with each day’s data entered in a single row. Details on individual 

sections is presented in the following chapters. A functional template of the dashboard is 

available for cities and counties who wish to analyze their data with this tool 

   
 
 

 

Figure 1 Dashboard Overview 
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Figure 2 Data Collection Spreadsheet 
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CHAPTER 2 

PRESENTATION AND CALCULATION OF KEY METRICS 
 

The dashboard opens with a cluster of current key values.  Presented data is either 

collected or calculated. Formulas for the latter are included in the chart below. Week-On-

Week Change describes a number or percentage change in a value compared 7 days prior. 

COVID-19 Treatment Beds consist of the number of hospital beds available after setting 

aside the minimum number of beds necessary to care for emergency and currently 

hospitalized patients. Santa Barbara County hospitals determined they needed an average 

of  40% of their regular bed census for ongoing non-COVID-19 care. The remaining 60% of 

beds, as well as all surge capacity beds are considered “COVID-19 Treatment Beds.” 

Med/Surg beds describe hospital bed appropriate for the care of medical or surgical 

patients who do not require mechanical ventilators (assisted ventilation). ICU (Intensive 

Care Unit) beds are used for the care of severe or life-threatening illness. Some ICU patients 

may receive mechanical ventilation.  Congregate Settings refer to institutional, medical, and 

academic shared living spaces such as prisons, dormitories, nursing homes, skilled nursing 

facilities, and residential board and care facilities. 

 

 

Figure 3 Key Values 



 

7 
 

 

 

 

 

  

 Figure 4 Summary 

 

 

Figure 5 New Cases 

  

 

Figure 6 Active Cases 

 

 

 

 

 

 

SUMMARY 

Total Cases # measured   

New Cases # calculated 
Total Cases(today)-Total 
Cases (yesterday) 

Active Cases # calculated 
Total Cases - Recovered - 
Deaths 

Recovered # measured   

Recovering at Home # measured   

Deaths # measured   

Table 1 SUMMARY 

NEW CASES 

New Cases # calculated 
Total Cases(today)-Total 
Cases (yesterday) 

New Cases (by setting) # measured   

Week-On-Week (#) # calculated 
Total Cases(today)-Total 
Cases (7 days prior) 

Week-On-Week (%) % calculated 
Total Cases(today)/Total 
Cases (7 days prior) 

Table 2 NEW CASES 

ACTIVE CASES 

Active Cases # calculated   

Daily Change (#) # calculated 
Active Cases(today)-Active 
Cases (yesterday) 

Daily Change (%) % calculated 
Active Cases(today)-Active 
Cases (yesterday) 

Week-On-Week (#) # calculated 
Total Cases(today)-Total Cases 
(7 days prior) 

Week-On-Week (%) % calculated 
Total Cases(today)/Total Cases 
(7 days prior) 

Table 3 ACTIVE CASES 
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Figure 7 Testing 

 

 

Figure 8 Deaths 

 

  

Figure 9 Total Beds 

 

 

 

 

 

 

 

 

 

DAILY TEST RESULTS 

Total Tests Today # measured   

Positive Tests (today) # measured   

Negative Tests (today) # measured   

% Positive (today) % calculated 
Positive Tests(today)/Total 
Tests(today) 

Test Per 1000 Residents # calculated 
Total Tests Today/ (Local 
Population/1000) 

Table 4 DAILY TEST RESULTS 

DEATHS 

Deaths (today) # measured   

Deaths (total) # measured   

Death Rate % calculated 
Deaths/Total 
Cases 

Table 5 DEATHS 

TOTAL BEDS 

Total COVID-19 Treatment Beds # measured   

Med/Surg Beds (total) # measured   

ICU Beds (total) # measured   

Table 6 TOTAL BEDS 
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Figure 10 Beds Occupied 

 

Figure 11 Percent Occupied 

 

  

Figure 12 Ventilators 

 

  

Figure 13 Known Outbreaks 

 

Table 7 BEDS OCCUPIED 

 

BEDS OCCUPIED 

Total Hospitalized # measured   

Med/Surg Beds  # measured   

ICU Beds # measured   

PERCENT OCCUPIED 
COVID-19 Treatment 
Beds % calculated Total Hospitalized)/Total Beds 

Med/Surg Beds  % calculated 
Non-ICU Beds (occupied)/Non-
ICU Beds (total) 

ICU Beds % calculated 
ICU Beds (occupied)/ICU Beds 
(total) 

Table 8 PERCENT OCCUPIED 

VENTILATOR CENSUS  

Total Ventilators # measured   

Ventilators In Use # measured   

  % calculated 
Vents in Use/ Total Stock 
Ventilators 

Ventilators In Use For 
COVID-19 # measured   

  % calculated 
Vents in use for COVID-19 
(%)/ Vents in Use 

Table 9 VENTILATOR CENSUS 

KNOWN OUTBREAKS 

Number Of Separate Outbreaks # measured   

Total Cases in Congregate Settings # measured   

  % calculated 
# Cases in Congregate 
 Settings/Total Cases 

Specific Setting (e.g. prison) # measured   

  % calculated 
Specific Setting/Total 
Cases 

# Associated Cases Hospitalized # measured   

Table 10 KNOWN OUTBREAKS 
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CHAPTER 3 

CASE STATUS REPORT 
 

The Case Status Report presents Total Cases, Active Cases, Recovered Cases, Hospitalized 

Cases, and Deaths.  The graph displays current and past values while highlighting the 

changing nature of the relationships between metrics. For example, between May 5th and 

May 8th, we observed the number of active cases approach and exceed the number of 

recovered cases.  If these cases occurred in a community setting, this change might indicate 

the increasing transmission of disease or increased identification of existing cases. The first 

would serve as a warning sign of the impending need for medical resources. The later 

might indicate improved detection of low acuity infections. In actuality, the dramatic 

increase in active cases identified at this time occurred after mass testing was implemented 

at the Lompoc Federal Correctional Complex (FCC Lompoc). This complex contains four 

separate prisons managed by the Bureau of Prisons (BOP). It is also referred to as FCI 

Lompoc in various charts (Federal Correctional Institution, Lompoc.) Outbreaks of any 

infectious disease in correctional institutions are a cause of great concern. However, 

because prisoners are physically isolated, their ability to serve as a nidus of disease spread 

is limited. Spread from the prison to the community via infected employees continues to be 

closely monitored.  

 

It is also vital to note aberrations in the data. On May 13th, we see the number of active 

cases dip to 788 from 865 on the previous day. On the following day, May 14th, the figure 

rises to 880. Active Cases is a challenging statistic to measure. The status of any case is 

subject to measurement standards as well as subjective reporting by the patient. In a 
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quickly evolving public health crisis, such fluctuations in reporting occur. It is often not 

possible to obtain exact numbers, and the best solution is usually to observe trends over 

multiple days. 

 

 

Figure 14 Case Status Report 5/1-5/14 

 

Figure 15 Case Status Report 5/6-5/19 
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Figure 16 Data collection format for Status Report 
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CHAPTER 4 

TOTAL, ACTIVE, AND NEW CASES 
 
Data collected internally by a Public Health Department, or reported by partners such as 

hospitals, prisons or stage health agencies, may be presented as either New Cases, Total 

Cases, or both. If only one of the previous metrics is reported, the other should be back-

calculated to complete the analysis described in this section of the dashboard. 

  

Total Cases = Sum of all days of New Cases 

New Cases = Total Cases(today) – Total Cases(yesterday) 

  

While these formulas may seem obvious, the resulting data opens the door to critical 

insights into the changing nature of an outbreak. 

 

 Active Cases is determined by the time-intensive process of tracking patient symptoms, 

including fever, cough, shortness of breath. In most US counties, inpatient data on Active 

Cases is collected by hospitals, while outpatient data is collected by the public health 

department over the phone. In Chapter 5, we will present a useful alternative method of 

estimating active cases from New Cases.  

  

Data may be tracked and reported by neighborhoods in a city, or cities within a county. 

However, the release of specific case locations to the public is prohibited to prevent 

disclosure of protected health information. In Santa Barbara, data is released for areas with 

populations greater than 20,000. Small adjacent unincorporated areas are lumped together 
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to create pools higher than 20,000. Sharing data with the public is an important duty of the 

government, as is protecting the vulnerable from abuse the information. 

  

The following chart presents the number of cases in each of Santa Barbara’s 11 reporting 

districts. Total cases in each city are presented in a column. Graphical presentation of this 

data highlights that the majority of cases are located in the federal prison (FCC Lompoc). A 

second column presents the number of new cases in each reporting area on the current 

day. The third column, Week-On-Week Change, calculates the percentage increase in total 

cases compared to 7 days earlier. 

 

((Total Cases Location 1 (today)/Total Cases Location 1 (7 days prior))-1 

 

Daily Increase in Total Cases is calculated as: 

 

New Cases (today)/Total Cases (today) 

 

Week-On-Week: Increase in Total Cases is calculated as: 

  

((Total Cases(today)/Total Cases(7 days prior))-1 

 

Finally, total cases in the prison are split from cases in the community and presented 

separately. 
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Figure 17 Summary of Total, Active, and New Cases 

 
 

 

Figure 18 Total Cases 
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Figure 19 Active Cases 

 

Figure 20 Daily New Cases 
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Figure 21 Week-On-Week New Cases 
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CHAPTER 5 

A METHOD OF ESTIMATING ACTIVE CASES 
 

As previously described, Active Cases are determined by patient interview. Once diagnosed, 

patients are monitored until symptoms abate and they are declared “recovered.” Hospitals 

conduct these evaluations during daily patient rounds. Patients who isolate at home are 

interviewed by phone (daily, or multiple times per week) by a “symptom tracking” unit 

within the public health data.   

  

In scenarios when it may not be possible to measure the exact number of active cases, a 

realistic estimate is extremely useful. For instance, counties with multiple jurisdictions may 

wish to estimate the number of active cases by region, when only new cases are known. 

Likewise, at some times it may not be feasible or prudent to use resources to monitor the 

active/recovered status of individual infected patients, such as during a period of rapid 

case growth. Resources and staff hours are likely to be redirected toward patient 

identification, care, and isolation and away from active monitoring. 

 

In Santa Barbara, we developed a simple formula to estimate the number of Active Cases in 

cites and regions where the number of new cases is known. To do so, we sum all known 

New Cases within each area within the past two weeks. The two-week period approximates 

the average length of the infectious period of COVID-19. 

 

 =SUM(New Cases in Region(Day 1):New Cases in Region (Day 14)) 
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By grouping data from cities and unincorporated areas we can also estimate active case in 

the Northern, Middle, and Southern Regions of the county.  

 

 

Figure 22 Estimation of Active Cases using New Cases in past two weeks 

 

 

Figure 23 Data collection format for estimation of Active Cases 
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 CHAPTER 6 

TRACKING CASES IN CONGREGATE SETTINGS 
  
Where data is available, it is useful to track the number of cases in congregate settings such 

as prisons, dormitories, nursing homes, skilled nursing facilities, and residential board and 

care facilities. Data on the largest congregate care facility in Santa Barbara County, the 

Lompoc Federal Correctional Complex, is separated in previous charts. The following tables 

share the number of additional cases in smaller facilities throughout the county. 

 

 

Figure 24 Congregate Settings 
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CHAPTER 7 

TRACKING HOSPITALIZATION RATES 
 

Tracking the census of patients hospitalized with COVID-19 is perhaps the most critical 

metric for predicting future resource utilization. In the early stages of the pandemic, 

estimates for case growth, hospitalization, and ventilators needed were based on rates in 

China, Italy, and New York City. If those trends had held for Santa Barbara, the county 

would have been short thousands of hospital beds and ventilators. Untold staff-hours were 

devoted to developing plans for field hospitals in hotels, dorms, and large outdoor tents. 

With these plans in place, active monitoring of hospitalization data provided the essential 

information needed to delay redirecting vital resources into field hospitals before hospital 

capacity was strained. 

 

In most outbreaks, leading indicators are the most useful tools in emergency preparedness 

planning.  Intriguingly, in the COVID-19 pandemic, hospitalization rates, a lagging indicator 

of the current caseload in the community, have been critical. Early identification of cases 

with nasopharyngeal swab tests is essential; however, in March and April 2020, the testing 

ability was slow and limited. Many people were afraid to enter hospitals and clinics to be 

swabbed. Instead, these patients often chose to self-isolate at home without ever seeking 

testing. It remains unclear what percent of total cases in the community were identified 

with testing. Most patients generally experienced a slow onset of symptoms over a period 

of days, after which only a small subset needed hospitalization. While many patients with 

mild cases recovered at home, acutely ill patients required admission for hospital-level 

care. In doing so, the number of hospitalized patients became one of the most accurate 
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indicators for measuring the true scope of the outbreak.

 

 

Figure 25 Test Results 
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CHAPTER 8 

TEST RESULTS 
 
Accurate and rapid testing has been one of the most significant challenges in the evaluation 

of the spread of the COVID-19 (SARS-COV2). While hospitalization rates have proven most 

useful in predicting the need to expand treatment beds, identification of asymptomatic or 

mild cases is necessary to issue health orders for isolation that help prevent further 

transmission. In March of 2020, testing in Santa Barbara took an average of 4-12 days to 

return a result. Patients waiting for test results were instructed to quarantine at home.  

However, they could not be issued a legally binding isolation order until the county 

received laboratory confirmation of a positive test. The identification of cases in March 

2020 was further complicated by the widespread transmission of the seasonal flu. Of the 

early COVID-19 PCR (Polymerase Chain Reaction) tests run in Santa Barbara County, less 

than 10% returned positive. As the speed of results increased during April, our ability to 

quickly identify and isolate cases was much improved. Testing is tracked and monitored 

with the following dashboard metrics. 
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Figure 26 Test Results 
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CHAPTER 9 

DOUBLING TIME 
 
Doubling time is a helpful and intuitive method of tracking the rate of change of case 

growth. Values indicate days passed since the number of cases was one half that day's 

volume. Lack of change in the doubling time from the previous day indicates linear growth. 

Doubling times approaching infinity indicate no new cases are have been identified.  

Increases in doubling time indicate a decreasing rate of growth, while decreases are due to 

an increased rate. This metric can be calculated for total cases, active cases, hospitalized 

cases, and more. As an example, the following graph presents the doubling rate of total 

cases from April 18th until May 17th, 2020. Notably, the Lompoc Federal Correctional 

Complex began reporting hundreds of new cases on May 8th. We can observe that the 

doubling time was reduced from twenty days to five days overnight and has slowly risen 

since that time. 

 
 

 
 
 

 

Figure 27 Doubling Time 
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CHAPTER 10 

COMPARISON OF LOCAL DATA TO PUBLISHED MODELS 
 
Most published epidemiologic SIR models (Susceptible, Infectious, or Recovered) of the 

spread of COVID-19 have been built to estimate case numbers at a state or national level. It 

has proven difficult to scale-down these predictions to build accurate regional predictive 

models. During the pandemic, it has become clear that outbreaks are strongly influenced by 

local factors, such as housing density, and proximity to other outbreaks. The result is 

massively different regional burdens of disease due to myriad factors which cannot yet be 

effectively modeled at small scale. 

 

While useful for estimating cases, the published models also encouraged counties around 

the country to overinvest taxpayer resources in emergency services, such as field hospitals.  

In Santa Barbara, we have continually evaluated data from many models, including the 

University of Washington's IMHE model2 and the University of Pennsylvania's CHIME 

model4. When possible, we have compared model predictions with local cases. The main 

advantage of the CHIME model is the ability to input local population parameters and dates 

of first hospitalizations to generate a customized model and export it. Jurisdictions of any 

size seeking an efficient method of comparing local data to this model can export a table of 

raw data and graph this against actual hospitalizations in programs such as Excel or 

Smartsheet.  

 

In Santa Barbara, new models are downloaded weekly and added to a comparison graph. 

For example, between April 29th and May 19th, 2020, we observed a gradual increase in 
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the number of hospitalized cases, from 33 to 44.  From the graph, we find that actual 

hospitalizations are well below values predicted in the model. 

 

 

Figure 28 Graph of hospitalization data versus data from CHIME model 

 

 

 

Figure 29 Data collection format for comparing local data to CHIME model 
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