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Overview

• Background and history
• Transmission dynamics
• Transmission containment
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Background and history
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“Worst job in California: public health leader”

SF Chronicle, June 12, 2020.
Dr. Tomás Aragon, director 
Population Health Division; 
Health Officer; City and 
County of San Francisco; 
walks out of the Department 
of Public Health as officers 
stand next to the building as 
they monitor a Black Lives 
Matter protest on Friday, 
June 5, 2020 in San 
Francisco, Calif.
Photo: Lea Suzuki / The 
Chronicle



San Francisco COVID‐19 Data and Reports
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2020‐12‐04 https://data.sfgov.org/stories/s/San‐Francisco‐COVID‐19‐Data‐and‐Reports/fjki‐2fab/
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How are we doing? City comparisons

Source: JHU CSSE (https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6)

Updated Oct 19, 2020

City County State Cases/1000 Deaths/100,000 Tests/1000

San Francisco San Francisco CA 13.4 14.2 4.44

Seattle King WA 10.6 34.8 1.70

Atlanta Fulton GA 27.2 55.5 N/A

Baltimore Baltimore City MD 19.9 59.6 3.84

Los Angeles Los Angeles CA 27.0 65.1 3.02

Denver Denver CO 23.7 71.2 2.60

DC DC DC 22.7 90.5 N/A

Miami Miami‐dade FL 64.5 126.6 N/A

Philadelphia Philadelphia PA 25.1 115.5 1.65

Boston Suffolk MA 31.7 142.4 N/A

New York City New York City NY 29.8 284.1 1.12



HIV/AIDS pandemic and SARS‐1 epidemic 
affects San Francisco Bay Area
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1985: AIDS documentary: Dr. Merle Sande at 
San Francisco General Hospital

2003: CNN: Berkeley turns away
students from SARS‐hit regions

http://www.cnn.com/2003/EDUCATION/05/05/berkeley.sars.ban/



Preventing and controlling infectious diseases

• Transmission mechanisms
• Transmission dynamics

• Effective reproductive number
R(t) = R0 x(t) = (c p d) x(t)

• Infection rate among susceptibles
I(t) = c p P(t)

• Transmission containment
• Control points
• Control strategies
• Control measures
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Modes of transmission

Transmission equations

Infectious disease control measures / tools

exit
entry

Reservoir / Source Transmission containment strategies

Special transmission drivers

The 7 Habits of Uninfected People

Chain model

Preventing and Controlling Infectious Diseases, COVID-19 Edition

https://escholarship.org/uc/item/7687z08g



City and County of San Francisco on
January 18 and 21, 2020
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Jan 18: View from jogging to Twin Peaks  Jan 21: DPH Department Operations Center activated 



City and County of San Francisco on
January 27 and February 25, 2020
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Jan 27: Emergency Operations Center activated Feb 25: Mayor London Breed declares State of Emergency
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Press conference issuing shelter‐in‐place order for 
Bay Area region, Santa Clara County, Mar 16, 2020

Bay Area health officers issue shelter‐in‐place order for San Mateo County (Scott Morrow), Marin County
(Matt Willis), Santa Clara County (Sara Cody), Alameda County (Erica Pan), San Francisco (Tomás Aragón), 
City of Berkeley (Lisa Hernandez), and Contra Costa County (Chris Farnitano). LA Times, April 21, 2020



Re number since beginning of pandemic, SF 
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Feb 25: 
Mayor 
Breed 
declares 
emergency

First SF 
Case

SIP

Masks 
Required

SF: Start of 
Reopening

SF: 
Phase 
2

Memorial 
Day

SF: Open 
retail, 
camps

CA: 19 counties on 
watchlist

CA: Close bars, 
restaurants

SF: State 
watchlist

SF: 
Salons, 
gyms 
open

SF: Moves
to Orange

SF: Open outdoor dining
CA: Open bars, 
restaurants, movies, 
gyms

Source: Dr. Maya Petersen



Transmission dynamics
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California Blueprint, Tiered Framework
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COVID‐19 cases, deaths, and hospitalizatons
as of December 7, 2020, United States

16https://www.nytimes.com/interactive/2020/us/coronavirus‐us‐cases.html



Average daily COVID‐19 cases per 100,000 as 
of December 7, 2020, United States

17https://www.nytimes.com/interactive/2020/us/coronavirus‐us‐cases.html



COVID‐19 Hospitalization and Death by Race/ 
Ethnicity, United States, November 30, 2020
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https://www.cdc.gov/coronavirus/2019‐ncov/covid‐data/investigations‐discovery/hospitalization‐death‐by‐race‐ethnicity.html



Cases and deaths by race/ethnicity, United 
States, December 8, 2020
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Source: https://covidtracking.com/race



Daily cases and deaths, California, 12/08/20
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Tests and test positivity, California, 12/08/20
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Hospitalized patients, California, 12/08/20
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7‐day average daily COVID‐19 case rates,
San Francisco, posted December 7, 2020
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COVID‐19 hospitalizations, San Francisco, 
December 6, 2020
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Effective reproductive number, Re, 11/27/20



Effective reproductive numbers for
Bay Area counties, December 7, 2020

County Effective reproductive 
number (Re)

Alameda 1.48

Contra Costa 1.41

Marin 1.40

San Francisco 1.43

San Mateo 1.62

Santa Clara 1.38
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Source: Joshua Schwab, Maya Petersen (https://github.com/LocalEpi/LEMMA)



COVID‐19 daily case rates, Bay Area, SF 
Chronicle, December 9, 2020

27https://www.sfchronicle.com/bayarea/article/Charts‐show‐how‐bad‐the‐COVID‐surge‐has‐been‐in‐15786275.php



Long term hospitalization and ICU projections,
San Francisco, December 6, 2020
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Acute care bed projections and capacity runway 
based on Re = 1.45, San Francisco, Dec 7, 2020
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ICU bed projections and capacity runway based on 
Re = 1.45, San Francisco, December 7, 2020
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Two possible futures, San Francisco, CA
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• 1,410 Hospitalizations at median
• Hospitalizations peak Feb 10,2021
• 517 additional deaths 
• Longer duration
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Transmission containment
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PDSA problem‐solving with causal thinking

1. Plan: 
o Problem definition
o Root cause analysis
o Consequence (risk) analysis
o Countermeasure selection 

2. Do: 
o Countermeasure execution

3. Study: 
o Countermeasure evaluation

(causal analysis)

4. Act: 
o Act on what you learn to improve.

Aragón TJ, et al. Crisis decision‐making at the speed of COVID‐19: Field report on issuing the first regional 
shelter‐in‐place orders in the United States. J Public Health Management and Practice. 2020.
https://journals.lww.com/jphmp/Fulltext/2021/01001/Crisis_Decision_Making_at_the_Speed_of_COVID_19_.5.aspx
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TTSI

TTSI = test, trace, support, isolate

Problem



Risk factors for SARS‐CoV‐2 transmission
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• Gathering w persons outside your household

• Ventilation (outdoor; open windows, cleaner)

• Contacts (number, rate, distance, duration)

• FM, N95 respirator, handwashing, disinfection

• Activity (eat, drink, breathe, talk, sing, touch)

Risk‐based criteria



California Regional Stay‐At‐Home Order

• stay home (except essential …)
• avoid gathering w persons outside 
your household

• avoid crowds (especially indoors)
• avoid traveling
• follow guidelines

• face covering (or N95 respirator)
• ventilation (outdoors better) 
• physical distancing
• hand washing
• disinfection
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CDC Public Health Strategies to Address High 
Levels of Community Transmission of SARS‐CoV‐2

https://www.cdc.gov/mmwr/volumes/69/wr/mm6949e2.htm



Questions?
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