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Case Study

By May 2022, SARS-CoV-2 had resulted in nearly 78  mil-
lion known COVID-19 cases and >1  million deaths in the 
United States.1,2 As of 2022, the number of COVID-19 
deaths was 301 per 100 000 US population. California, where 
12% of the US population resides, reported 229 COVID-19 
deaths per 100 000 people.1 Notably, San Francisco, with one 
of the highest population densities in the United States and 
>800 000 residents, experienced a mortality rate of 98 
COVID-19 deaths per 100 000 residents, one of the lowest 
among large metropolitan cities in the United States.1

Swift action informed by experience and data in San 
Francisco was critical to success. In collaboration with other 
Bay Area counties, San Francisco initiated one of the first 
stay-at-home orders in the United States, on March 16, 2020, 
when only 43 cases had been diagnosed.3 Most residents in 
San Francisco transitioned to telecommuting, with essential 
workers in health care, emergency, food, and other core 
infrastructure services continuing in-person work. By the 

time the order was lifted on June 15, 2020, <50 COVID-
19–associated deaths in San Francisco had been reported.4

However, stark disparities among racial and ethnic groups 
had emerged.5 In April 2020, a population-based study con-
ducted in the San Francisco Mission District (where 39% of 
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Abstract

San Francisco implemented one of the most intensive, comprehensive, multipronged COVID-19 pandemic responses in the 
United States using 4 core strategies: (1) aggressive mitigation measures to protect populations at risk for severe disease, 
(2) prioritization of resources in neighborhoods highly affected by COVID-19, (3) timely and adaptive data-driven policy 
making, and (4) leveraging of partnerships and public trust. We collected data to describe programmatic and population-level 
outcomes. The excess all-cause mortality rate in 2020 in San Francisco was half that seen in 2019 in California as a whole (8% 
vs 16%). In almost all age and race and ethnicity groups, excess mortality from COVID-19 was lower in San Francisco than in 
California overall, with markedly diminished excess mortality among people aged >65  years. The COVID-19 response in San 
Francisco highlights crucial lessons, particularly the importance of community responsiveness, joint planning, and collective 
action, to inform future pandemic response and advance health equity.
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residents are Latinx) reported markedly higher COVID-19 
risk among Latinx front-line essential workers than among 
non-Latinx participants, with most living in crowded, multi-
generational households.6

Building on early lessons learned and marshalling human 
and financial resources for robust response, by June 2020, 
San Francisco had implemented 4 strategies designed to miti-
gate pandemic-related effects and reduce disparities: (1) con-
ducting aggressive mitigation measures to protect populations 
at risk for severe disease, (2) prioritizing resources in neigh-
borhoods highly affected by COVID-19, (3) designing timely 
and adaptive data-driven policies, and (4) leveraging partner-
ships and public trust. Understanding the impact of these 
strategies is critical to inform future public health responses.

Purpose

The purpose of this case study was to describe programmatic 
and implementation outcomes of San Francisco’s COVID-19 
pandemic response strategy and population-level public 
health outcomes, including the effective reproductive number 
(the average number of secondary infections from a primary 
COVID-19 case in a population) and hospital census (the 
number of beds in hospitals occupied by COVID-19 patients), 
from March 2020 through May 2022. Because comparisons 
of reported COVID-19 deaths may fail to capture the full 
effects of pandemic control measures,5 we also compared the 
excess mortality in 2020 in San Francisco with the state of 
California, stratified by age and race and ethnicity.

Methods

We calculated program- and population-level metrics by using 
public health surveillance data routinely collected and ana-
lyzed by the San Francisco Department of Public Health 
(SFDPH) and the California Department of Public Health 
(CDPH). This work was conducted as part of SFDPH COVID-
19 surveillance; per SFDPH guidelines, institutional review 
board approval was not required (45 CFR §46.102[l][2]).

Estimation of Time-Varying Reproductive Number

The effective reproductive number is an estimate of the aver-
age number of secondary COVID-19 infections that arise 
from a primary COVID-19 case in a population. We esti-
mated time-varying effective reproductive numbers by using 
the open-source LEMMA (Local Epidemic Modeling for 
Management & Action) model version 2.1.2,7,8 which has 
been used in San Francisco and California COVID-19 
responses since early 2020. We fit unknown county-level 
model parameters by using a Bayesian framework that incor-
porates county-level COVID-19 cases (identified by labora-
tory-confirmed polymerase chain reaction tests), hospital 
census, intensive care unit (ICU) census, and the number of 
deaths obtained from public health surveillance data.

Monitoring Vaccination Uptake

We calculated vaccination rates by race and ethnicity over 
time by dividing the number of San Francisco residents who 
had completed their primary vaccine series (2 doses of the 
Moderna mRNA-1273 or the Pfizer-BioNTech BNT162b2 
COVID-19 vaccine or a single dose of the Ad26.COV2.S 
vaccine) or who had received a booster on that day by the 
estimated population size. We obtained immunization data 
from the California Immunization Registry and only included 
records of people who had vaccines that were authorized or 
approved for use in the United States.

Excess Deaths From COVID-19

We used 2019 all-cause mortality data to estimate excess 
deaths in 2020, stratified by age and race and ethnicity. 
Excess mortality measures reflect a range of reasons affect-
ing health outcomes, including increases in mortality because 
of deferred health care, decreases in mortality because of 
reduced transmission of other respiratory viruses, or reduc-
tions in accidents and other important trends (eg, drug over-
dose deaths). We obtained data on excess mortality in 
California and in San Francisco from the Fusion Center at 
CDPH; methods are detailed elsewhere.9

Outcomes

The timeline for implementation of key strategies, reproduc-
tive number, and hospital census is depicted in Figure 1.

Strategy 1: Aggressive Mitigation Measures to 
Protect Populations at Risk for Severe COVID-19

Asymptomatic testing programs in congregate settings.  In 
April 2020, SFDPH proactively worked with skilled nurs-
ing facilities (SNFs) and prioritized testing for SNF resi-
dents to detect emerging outbreaks given limited citywide 
testing resources. Initially, SNFs were reluctant to test 
residents and staff because of concerns that facilities would 
be stigmatized and staff would not report to work. SFDPH 
trained SNF staff on-site on personal protective equip-
ment, cohort strategies, and surveillance testing. The uni-
versal implementation of mass testing in San Francisco 
SNFs resulted in reports of 4% to 41% of health care work-
ers and 20% to 75% of SNF residents with asymptomatic 
infections; outbreaks were averted through early detection 
and isolation of these asymptomatic cases.10,11 SFDPH also 
used address-matched geocoding to rapidly detect new 
COVID-19 cases in SNFs and other congregate housing 
settings with shared spaces, which triggered response test-
ing events.12 By May 2022, SNF residents composed 1% 
of all COVID-19 cases and 18% of all COVID-19–related 
deaths in San Francisco.
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Following a COVID-19 outbreak of more than 100 people 
in a homeless shelter in April 2020, shelter occupancy was 
reduced to a capacity level of 30% to 40%, beds were spaced 
>6-feet apart, and people with COVID-19 comorbidities 
were transferred to hotels.13-15 Overall, 13 known COVID-19 
deaths occurred among people experiencing homelessness 
through May 2022.

San Francisco’s local jail, with an average daily pre–
COVID-19 census of 1200 people, experienced no COVID-
19–associated deaths among people who were incarcerated or 
among jail staff. Rigorous testing protocols were implemented 
at jail entry throughout the COVID-19 pandemic, including 
serial COVID-19 testing, quarantine for all new entrants, sur-
veillance testing in long-term–stay units, and mandatory test-
ing for all jail staff. In addition, the jail population was reduced 
in collaboration with San Francisco justice partners, including 
law enforcement, the district attorney, and the public defender. 
An in-depth review of the jail population by collaborators 
helped to identify people who could be released, including 
those with ≤60  days remaining in their sentences, people 
charged with misdemeanors or nonviolent felonies, and peo-
ple who could be placed in housing or released on probation.

Face mask mandates.  Given the initial lack of a vaccine or 
therapy for COVID-19, San Francisco issued an indoor 
face mask mandate on April 17, 2020, which expanded in 
July 2020 to require face coverings for all residents aged 
≥10  years when outside their residence. In alignment with 
the Centers for Disease Control and Prevention (CDC) and 
CDPH, outdoor and indoor face mask requirements were 
lifted on May 3, 2021, and June 15, 2021, respectively. 
When cases surged due to the Delta variant, the indoor face 
mask mandate was reinstated on July 23, 2021; lifted with 
some exceptions on February 15, 2022; and fully lifted on 
April 15, 2022. Self-reported face mask adherence through-
out this entire period was high in San Francisco compared 
with other parts of California and the United States.16

Stay-at-home orders.  As a result of rising COVID-19 cases 
and model-based hospital projections suggesting that there 
was a risk of developing a shortage of critical care beds if 
hospitalizations continued to increase, a second stay-at-home 
order and a mandatory quarantine for people who had trav-
eled outside the Bay Area went into effect in San Francisco 
from December 6, 2020, through January 28, 2021.

Figure 1.  Timeline of policies that focused on preventing COVID-19 disease severity in San Francisco, March 2020 through March 
2022. Solid line indicates the effective reproductive number, estimated by using the open-source LEMMA (Local Epidemic Modeling for 
Management & Action) model version 2.1.2 based on COVID-19 hospital census by day (solid dots), as well as reported COVID-19 
cases, intensive care unit census, and COVID-19–related deaths.
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Strategy 2: Prioritizing Resources in 
Neighborhoods Highly Affected by COVID-19

Test and respond.  In July 2020, SFDPH partnered with aca-
demia and community-based organizations (CBOs) to imple-
ment a testing strategy modeled after the prototype of the 
San Francisco Mission District testing event. The “test and 
respond” strategy emphasized access to decentralized, walk-
up, neighborhood-based COVID-19 testing sites and linkage 
to resources.17 Testing services were linked with delivery of 
food and cleaning supplies provided by SFDPH and CBOs to 
support isolation and quarantine.18 “Equity officers,” 
appointed in March 2020 by SFDPH, were public health 
leaders who met with community members weekly to review 
testing data. To address gaps in sick leave coverage among 
populations highly affected by COVID-19, San Francisco 
funded the Right to Recover program from June 2020 
through June 2022, which offered financial stipends to peo-
ple diagnosed with COVID-19 to cover essential costs dur-
ing isolation. The program was funded through philanthropy 
and direct allocation of unspent city funds.

Contact tracing.  In addition to experienced public health 
staff, a new cadre of city and state workers without prior pub-
lic health experience was deployed to serve as COVID-19 
contact tracers.19-21 Over time, deployed staff returned to 
their original positions, and contract staff representing 
diverse linguistic and cultural backgrounds were newly 
hired. By fall 2020, nearly 500 workers were supporting or 
conducting case investigations as contact tracers, 40% of 
whom were bilingual speakers of Spanish and English. From 
April 2020 through March 2021, 80% of people diagnosed 
with COVID-19 in San Francisco were reached by the con-
tact tracing team.22

Asymptomatic COVID-19 transmission and a short incu-
bation period made it difficult to notify contacts fast enough 
to prevent transmission.22 To prevent delayed outreach dur-
ing surges, a new chatbot technology developed by CDPH 
was implemented to immediately reach out to people newly 
diagnosed with COVID-19 by text message.23 Despite the 
operational challenges of contact tracing, reported data 
informed the local understanding of transmission networks 
and guided policies for schools and face masks for people 
who were fully vaccinated.24

Vaccine rollout.  Immediately after the Emergency Use 
Authorization of COVID-19 vaccines in December 2020, a 
collaborative network of health care systems and pharma-
cies worked together to rapidly distribute vaccines. In 
accordance with CDC and CDPH guidelines, vaccine eli-
gibility in San Francisco followed a tiered approach, pri-
oritizing local health care workers and then other residents 
based on age and comorbidities. Five high-volume vacci-
nation sites, including at health system campuses and the 
major conference center in San Francisco, were launched 

between December 2020 and January 2021, with a central-
ized website for scheduling appointments. From January 
15 through April 30, 2021, in San Francisco, 786 978 vac-
cines were administered; on a single high-volume day, 
>15  000 vaccinations were administered. Alongside CBO 
staff, neighborhood COVID-19 vaccination hubs con-
ducted mobile events.25-28 By mid-June 2021, San Fran-
cisco was the second major metropolitan city in the United 
States to have 70% of the vaccine-eligible population fully 
vaccinated. Notably, COVID-19 vaccination coverage 
among Black or African American (68%) and Latinx (79%) 
residents in San Francisco was higher than among the gen-
eral population in California (66% and 65%, respectively) 
and nationally (57% and 65%, respectively) (Figure 2A).29 
In August 2021, San Francisco was the first US city to 
implement COVID-19 vaccination requirements for 
patrons of certain indoor establishments.30 By April 2022, 
83% of the vaccine-eligible population had completed a 
primary vaccine series.

In recognition of the role of widespread COVID-19 vac-
cine uptake to reduce transmission, San Francisco made 
COVID-19 booster doses available to groups at risk for 
severe COVID-19 starting in September 2021. In November 
2021, San Francisco was one of the first US cities to endorse 
booster vaccinations regardless of age (ahead of CDC rec-
ommendations), at a time when the need for booster vaccina-
tions was still being debated nationally. Administration of 
booster vaccines occurred primarily through partnerships 
between SFDPH and citywide pharmacies, health systems, 
and neighborhood-based sites. By April 2022, 70% of vac-
cine-eligible people in San Francisco had received an initial 
booster dose, compared with 50% of vaccine-eligible people 
in California and 45% nationally, although with continued 
disparities by race and ethnicity (Figure 2B).29

Strategy 3: Timely and Adaptive Data-Driven 
Policies

SFDPH’s partnerships with the University of California, San 
Francisco, and the University of California, Berkeley (devel-
oped during decades of collective efforts to address HIV), 
helped to generate knowledge, identify trends, and translate 
data into policy and strategies throughout San Francisco’s 
COVID-19 response.28 In particular, local academic and pol-
icy experts used the LEMMA model to project hospitaliza-
tions and cases and quantify the potential effects of policy 
decisions. The model was updated over time to simultane-
ously fit to data of COVID-19 cases, hospitalizations, ICU 
census, deaths, vaccine uptake (types, timing, and doses), 
waning immunity from vaccines over time, and circulating 
virus variants. The model supported timely public health 
decision-making, particularly related to the December 2020 
stay-at-home order and the universal COVID-19 booster rec-
ommendations made in fall 2021.31
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Figure 2.  Percentage of residents who were vaccinated (A) and received a booster vaccine (B) for COVID-19 over time, stratified by 
race and ethnicity, San Francisco, March 2021 through March 2022. Vaccination rates by race and ethnicity were calculated by dividing 
the number of San Francisco residents who had completed their primary series (2 doses of the mRNA vaccines or the single-dose 
vaccine) or booster on that day by the estimated population size. The denominator for booster vaccination results was the number of 
people who completed the 1- or 2-dose series. Data source: California Immunization Registry.
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Strategy 4: Leveraging Partnerships and Public 
Trust

By early 2020, SFDPH had a long history of engaging with 
CBOs to address the HIV epidemic and, more recently, had 
made investments to address mental health and substance 
use treatment. Public acceptance of COVID-19 mitigation 
strategies (wearing face masks and social distancing) was 
high, in part reflecting public trust that had been built 
through successes seen through prior public health policies 
and ongoing communication between SFDPH staff and 
community leaders, leading to active outreach and educa-
tion by CBOs to community members. Direct funding to 
CBOs in December 2020 allowed for the expansion of pro-
grams serving neighborhoods with the highest case rates of 
COVID-19.

Regular press conferences by the San Francisco mayor 
and the SFDPH director of health and the provision of acces-
sible data through COVID-19 dashboards were critical tools 
to communicate with the public. With support from the San 
Francisco mayor’s Office of Economic and Workforce 
Development, coalitions with businesses helped maintain 
community partner support of evolving public health orders 
related to group gathering sizes, indoor dining, face masks, 
and vaccination. Consistent communication between public 
health officers across Bay Area counties helped to enact 
region-wide policies, which further normalized public health 
recommendations and enabled consistency in messaging 
across the counties that residents travel through for work and 
other activities.

Hospital partnerships allowed for centralized resource 
allocation for patients who had severe COVID-19 disease and 
for daily assessments of ICU bed availability. Although San 
Francisco maintains one of the highest ICU capacities per 
capita in the Bay Area, a low-acuity continuing care site was 
erected in July 2020 to support up to 93 COVID-19–negative 
patients discharged from hospitals.

Differences in Excess Mortality in San Francisco 
and California

The excess all-cause mortality rate in 2020 in San Francisco 
was half that seen in 2019 in California as a whole (8% vs 
16%) (Figure 3). Disparities in excess mortality in San 
Francisco were attenuated compared with California over-
all, with markedly diminished excess mortality rates 
among people aged >65  years across all races and ethnici-
ties (eFigure 1 in Supplemental Material). Nonetheless, 
high rates of excess mortality in San Francisco persisted 
among people who were Latinx (16.7%), Asian (5.8%), or 
Black (4.1%), with the highest rates of excess mortality 
relative to White populations of the same age occurring 
among Latinx people aged ≥85  years (eFigure 2 in 
Supplemental Material).

Lessons Learned

The success of San Francisco’s COVID-19 response relied 
on the application of public health principles through the lens 
of health equity to mitigate COVID-19 morbidity and mor-
tality. Community responsiveness, joint planning, and public 
trust in public health are the foundations of disease prepared-
ness—the prerequisite for effective mandates, guidance, and 
collective action. Public health data systems in San Francisco 
were designed to proactively detect inequities in transmis-
sion, testing, and vaccination, allowing adaptive and 
improved response strategies.

Although the COVID-19 response in San Francisco was 
swift and successful, unintended consequences occurred. 
SFDPH’s safety-net hospital faced many strains related to the 
disproportionate incidence of COVID-19 cases in populations 
served by the public health system (eg, Latinx) and staff short-
ages fueled by factors such as illness, burnout, childcare 
responsibilities, and COVID-19 deployment. Length of hospi-
tal stays increased, and transitions across the acute care system 
were delayed, leading to backlogs in emergency departments 
for patients experiencing psychiatric emergencies or those 
requiring isolation and quarantine support.32,33 Some pre–
COVID-19 public health gains slipped; for example, the num-
ber of people taking antiretroviral medications to prevent or 
treat HIV declined, hampering the local Get to Zero efforts for 
new HIV infections.34,35 People aged >65  years experienced 
increased loneliness and social isolation.36

Although the role of children in COVID-19 transmission 
was initially unclear, accumulating local and national data 
showed that children were at low risk for severe disease and 
that in-school transmission was rare when mitigation mea-
sures were in place.37 Schools in San Francisco were closed 
in March 2020; however, by June 2020, SFDPH allowed 
childcare programs to reopen, with instructions to create 
stable cohorts, conduct health screenings, and require face 
coverings. In fall 2020, SFDPH developed a path for school 
reopening that included on-site inspection of facilities to 
ensure proper distancing and ventilation and careful epide-
miologic tracking of in-school transmission.38 Private and 
parochial schools reopened by the end of 2020, but the public 
school district continued to rely primarily on virtual learning 
through the 2020-2021 school year and then fully reopened 
in fall 2021. When CDPH lifted face mask mandates in 
schools in March 2022, San Francisco allowed for optional 
face masks for school-aged children. The long-term effects 
of prolonged school closure on learning attainment and the 
mental and physical health of children and adolescents are 
not yet fully understood.39,40

On December 1, 2021, San Francisco was the first juris-
diction in the United States to identify a person infected with 
the Omicron variant.41 To respond to this highly transmissible 
and vaccine-evasive variant, hospital systems in San Francisco 
collaborated to streamline the availability of new treatments 
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to prevent severe outcomes of COVID-19. Although case 
numbers reached new peaks, the death rate in San Francisco 
remained low (12 deaths per 100 000 population).

Public health approaches and priorities will continue to 
evolve as new COVID-19 variants emerge. Sustaining part-
nerships will be critical to respond to dynamic changes and 
recalibrate responses. Trust and transparency within commu-
nities, adaptive infrastructure and robust data systems, and 
resilience will be needed to respond to future outbreaks.
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