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Abstract

The Covid-19 pandemic challenged health care delivery systems worldwide. Many acute 

care hospitals in communities that experienced surges in cases and hospitalizations had to 

make decisions such as rationing scarce resources. Hospitals serving low-income communities, 

communities of color, and those in other historically marginalized or vulnerable groups reported 

the greatest operational impacts of surges. However, cross-institutional collaborations within 

jurisdictions offer unique opportunities to prevent or mitigate health disparities in resource 

utilization and access to care. In January 2020, in response to the emerging coronavirus epidemic, 

the San Francisco Department of Public Health (SFDPH) and local hospital and health systems 

partners convened to align and coordinate medical surge planning and response. Adopting a 

Mercer et al. Page 4

NEJM Catal Innov Care Deliv. Author manuscript; available in PMC 2024 September 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



governance structure of mutual accountability and transparency, the San Francisco Health Systems 

Collaborative guided local medical and public health response in the areas of medical surge, 

vaccination administration, testing, and therapeutics. Four principles guided the collaborative 

response: (1) shared priorities, (2) clear governance and accountability, (3) data transparency, 

and (4) operational coordination. High-level priorities established included protecting vulnerable 

people, protecting health care workers, and maintaining health system capacity. The governance 

structure consisted of three layers: local hospital and health systems’ CEOs coordinating with 

SFDPH executives; hospital chief medical and nursing officers coordinating high-level surge 

capacity assessments and mitigation plans; and local clinical operational managers working with 

public health response operational leaders to coordinate scarce resource utilization. Fluctuating 

with the tempo of the disease indicators and medical surge, governance and coordination were 

maintained through a tiered meeting and reporting system. Data visibility and transparency 

were key principles facilitating operational decision-making and executive-level coordination 

of resources, including identifying additional surge bed capacity for use systemwide, as well 

as ensuring efficient and equitable vaccine distribution through implementation of five mass-

vaccination sites with prioritized access for vulnerable communities. Applying these four 

principles of shared priorities, accountability, transparency, and operational coordination and 

pragmatism helped the public health and individual hospital systems make contributions to the 

overall response that were aligned with their unique strengths and resources. Publication here 

represents the first official public use of the name San Francisco Health Systems Collaborative 
(which had served as the term used internally to refer to the group) and the first time codifying 

this structure. Through this coordination, San Francisco achieved one of the lowest Covid-19 

death rates and had one of the highest vaccination and booster rates, compared with rates across 

California or the United States. Similar principles and implementation methods can be adopted by 

other health jurisdictions for future emergency outbreak response.

The Covid-19 pandemic strained health care delivery systems globally, leading to resource 

shortages and necessitating stringent public health measures, such as shelter-in-place orders 

and reduced routine care. Hospitals faced challenges in rationing scarce resources and 

transferring critically ill patients to institutions with available resources.1–3 Additionally, 

the pandemic exacerbated existing health disparities affecting historically disadvantaged 

and underresourced groups, including communities of color and low-income populations. 

These populations had higher burden of disease and case mortality and lower access to 

therapeutics and vaccinations.4–8 Similar disparities were observed in San Francisco, with 

higher Covid-19 case rates and hospitalizations among Black or African American and 

Hispanic or Latino/a individuals residing in low-income neighborhoods.9,10 This report 

describes a notably close and multifaceted collaboration among large private and public 

health care delivery systems and local governmental agencies in San Francisco to implement 

a coordinated, high-impact response to the Covid-19 pandemic.

Methods

Study Design

This is a retrospective, descriptive account of a collaborative effort of independent health 

care systems and a public health department involving the design, implementation, and 
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quality improvement efforts of a response coordinated across multiple institutions during 

the height of the Covid-19 pandemic. Following a narrative description of the intervention’s 

structure and operating principles, outcomes reported include qualitative and quantitative 

data and feedback regarding application of the principles. This study was deemed exempt 

from full institutional review by the University of California San Francisco (UCSF) 

Institutional Review Board.

Setting

San Francisco, California, is a city and county of approximately 800,000 residents, with a 

prepandemic daytime population of more than 1 million.11,12 As a cultural and commercial 

hub of the San Francisco Bay Area (population greater than 7 million), the city of San 

Francisco hosts a number of acute care hospitals operating within multicounty entities with 

regional patient membership: Dignity Health, Kaiser Permanente, Sutter Health, and UCSF 

Health. In addition, several large entities serving the San Francisco community include 

Chinese Hospital, a Veterans Administration Health Care System hospital, a number of 

Federally Qualified Health Centers, and the San Francisco Health Network (SFHN), which 

is the health care delivery system operated by the San Francisco Department of Public 

Health (SFDPH).

More than 96% of San Franciscans have health insurance, and approximately 80% hold 

private health insurance.13 The local health care facilities, including large health systems and 

hospitals, routinely collaborate with each other and across the region to share information 

for the purpose of disaster preparedness and response. Collaboration occurs through regular 

meetings of CEOs of hospitals, monthly preparedness meetings and exercises coordinated 

by the SFDPH’s unit for Public Health Emergency Preparedness and Response, and the 

local emergency medical system agency. The latter two groups also manage mutual aid 

allocation for the county in the setting of regional acute disaster situations (e.g., wildfires, 

earthquakes, etc.). Additionally, the chief nursing officers (CNOs) from each major hospital 

meet periodically to share updates.

In January 2020, SFDPH initiated its emergency response and incident command system to 

monitor the evolving outbreak of the novel severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) in Wuhan, China. Although much was unknown about the potential 

magnitude of impact of the virus locally, San Francisco’s public health and health care 

delivery system leaders took the opportunity to draw on past emergency preparedness 

efforts to enhance monitoring and contingency planning. To augment existing hospital surge 

frameworks, SFDPH and the San Francisco Hospital Council (CEOs’ group) assigned chief 

medical officers (CMOs) and CNOs from acute care hospitals to assess surge capacity and 

existing plans and to develop a comprehensive Covid-19 hospital surge plan for the city. As 

the pandemic unfolded and its impacts were felt in San Francisco in the subsequent months, 

the health systems and SFDPH collaborated on various aspects of response, including 

sharing information; adapting operations based on federal, state, or local health orders; 

accessing Covid-19 response resources; and managing Covid-19 vaccination, testing, and 

therapeutic resources.
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Principles of the Health Systems Collaborative

Four principles have guided the San Francisco Health Systems Collaborative (HSC) 

efforts: (1) shared objectives, (2) disciplined governance, (3) data transparency, and (4) 

a commitment to operational collaboration. Although this report is a retrospective review 

of the structure and outcomes of the HSC, these four principles, and the operational and 

communication norms that reinforced them, were periodically explicitly named, discussed, 

and negotiated in the regular meetings of the different collaborative cohorts. Below, we 

elaborate upon these principles and describe examples of each in the work of the HSC.

Principle 1. Shared Objectives

In addition to establishing the four guiding principles, in March 2020, SFDPH defined five 

top strategic priorities for the Covid-19 response: (1) protect vulnerable populations, (2) 

protect health care workers, (3) mitigate transmission, (4) optimize surge, and (5) expand 

capacity for testing.14,15 These priorities were communicated with internal and external 

stakeholders across the city to identify opportunities for collaboration and alignment among 

public, private, and community-based entities. In the earliest days of the response, the 

HSC focused efforts on objectives number 2 (protect health care workers) and number 4 

(optimize surge) through coordination of personal protective equipment resource distribution 

and mutual aid and through intentional and collaborative surge planning, as described 

below. As conditions evolved and advancements for Covid-19 therapeutics and vaccines 

materialized, the HSC shifted its aims to address additional objectives focused on ensuring 

continuous and equitable distribution for both. These objectives were reaffirmed by the CEO 

council agreements and detailed processes for how to actualize such distributions that were 

negotiated and implemented by the CMOs and operational councils, as detailed below.

Principle 2. Disciplined Governance Structures

The HSC operates within a four-tiered governance structure, drawing on decades of 

formal and informal coordination between organizations. As described above, prior to 

January 2020, three key forums facilitated information sharing and collaboration among 

hospitals and the SFDPH: the Hospital Council, comprising CEOs from local hospitals; the 

local Healthcare Coalition for Disaster Preparedness, comprising emergency preparedness 

coordinators; and hospital CNO communications. Before 2020, there were few formal 

gatherings of the chief medical or operational leaders of the local hospitals, and outpatient 

or ambulatory leaders from affiliated health systems were not regularly involved in 

disaster preparedness efforts. However, despite being business competitors, health systems 

leaders demonstrated a willingness to more closely collaborate on pandemic-related issues 

within this supportive structure. Working norms within the tiered groups were established, 

emphasizing data-driven decision-making, sharing updates and challenges, identifying 

opportunities for collaboration, and building trust by dispelling misinformation and rumors. 

Based on their regular meeting cadence, representatives from each group could report up 

to their chief executives so that system and city leaders would have up-to-date information 

on collective efforts. In addition to regular check-ins for each cohort, the HSC members 

also conducted an after-action review at the end of the federal emergency declaration to 
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capture key learnings and inform future work. Table 1 provides a visual representation of 

this governance structure.

Principle 3. Data Transparency

Early on, the Hospital Council recognized the urgency of the public health threat posed 

by Covid-19, and its members made a commitment to share hospital bed utilization and 

surge capacity data with SFDPH to aid in operational planning, including the development 

of surge plans. Initially, data were shared in biweekly meetings, then daily, by manual 

hospital polling. Subsequently, the state and local health department implemented formal 

requirements for all acute care hospitals to share data on general and critical care utilization 

metrics and, later, on patient- and organizational-level data on vaccinations and testing.16

Similar to other health jurisdictions at national, state, and local levels, the SFDPH relied 

on epidemiologic disease surveillance and timely data visualization during the Covid-19 

pandemic. These efforts aimed to enhance the understanding of disease conditions among 

public health leaders and the general public, as well as to improve timely decision-making 

and adjustments.17 The members of the HSC and SFDPH used public dashboards as well 

as more detailed internal operational analyses and prediction models to monitor impacts 

of the disease and progress toward shared goals. These goals included preserving hospital 

capacity, establishing and lifting public health orders, and tracking whether the distribution 

of vaccinations was as equitable and efficient as planned. HSC member organizations 

committed to sharing timely organizational data related to Covid-19 operations with 

SFDPH. Data-sharing procedures adhered to privacy and compliance standards and 

underwent legal review, sometimes facilitated by state or local health orders. In cases where 

the data contained sensitive business intelligence (e.g., exact number of staff assigned to 

a site, percentage of insured patients seen, or exact number of vaccinations administered 

per organization per site), it was shared with the larger group only in aggregated form 

(e.g., combined doses administered, population-level vaccination progress by age, race or 

ethnicity, or zip code).

Principle 4. Operational Collaboration

Building upon the preceding three principles, the final principle focused on fostering 

operational coordination to achieve the shared population health objectives. Health system 

leaders collaborated with one another and public health personnel to align their operational 

plans in a manner that would enhance resource efficiency and equity citywide. By sharing 

both high-level and detailed operational plans for Covid-19 response, organizations ensured 

the presence of complementary rather than duplicative services distributed geographically 

throughout the city, enhancing access for historically underserved communities. Initial 

operational plans were developed by each organization and subsequently reviewed by 

SFDPH for both individual and collective impact relative to stated goals (efficiency 

and equity). Feedback to each organization was provided and operational adjustments 

negotiated between each individual organization and SFDPH. The level of collaboration 

fluctuated with the surging and waning demands of the pandemic, both in terms of time 

intensity and degree of operational coordination — at times requiring daily information 

sharing or operational coordination and at others weekly or monthly touchpoints to 
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ensure continued program alignment. This collaboration was fundamentally introduced 

and regularly reinforced through frequent reporting within the tiered governance structures 

and interpersonal development of work group norms (e.g., agreed-upon communication 

practices and data review) described above. However, standardization of key features of 

the interorganizational collaboration was also formally reinforced through strategic use of 

local health orders as well as monitoring of both collective and individual health system 

performance related to these orders.

Results

Applications

The HSC members applied the shared principles described above to a number of use cases 

for a robust operational response. We describe those applications and key features here.

Application 1. Hospital Surge Capacity and Responding to Local and Regional 
Needs—Starting in January 2020, San Francisco hospitals began reviewing and updating 

their acute care surge plans in response to the evolving Covid-19 crisis. By March 

2020, CMOs and CNOs aligned surge plans to enhance overall city capacity. Hospitals 

established standardized surge indicators and triggers that specified the countermeasures to 

be implemented at different levels of patient volume (e.g., opening surge units and reducing 

or pausing outpatient procedures). Additionally, hospital leaders identified and designated a 

dedicated Covid-19 surge unit at one of the facilities that could be opened swiftly for patient 

transfers.18 Local academic partners at University of California Berkeley and San Francisco 

developed prediction models for hospital bed utilization in different disease dynamics, 

against which these surge plans could be tested and then tracked during surges.17 As has 

been reported elsewhere, these prediction models helped to inform public health policy and 

decision-making following the initial swift and decisive regional shelter-in-place orders that 

helped to maintain hospital inpatient capacity.15,17

Disease dynamics — including community-level Covid-19 positivity rates and rate of new 

hospital admissions as well as remaining acute care bed capacity — influenced the timing 

of both health order implementation or cessation (e.g., for modified shelter-in-place and 

elective surgery restrictions). Additionally, hospitals relied on established and updated 

predetermined thresholds of remaining bed capacity to trigger modification of internal 

hospital policies or smoothing of elective procedures. The CMO and CNO groups were 

responsible for negotiating the updated thresholds together and with the health department 

and aligning and adhering to these surge plans. Examples of hospital surge capacity tracking 

for both ICU beds (Figure 1, Part A) and acute care beds (Figure 1, Part B), with the 

potential impact of elective procedure cancellations and delays, are provided.

Hospital surge plan alignment was applied to support response operations for several local 

and regional surges. Similar to other regions, the initial surge of patients with Covid-19 

in San Francisco in April 2020 disproportionately affected lower-income communities and 

communities of color. A testing study conducted in the Mission neighborhood, where a 

majority of residents identify as Latino/a/x and household occupancy is higher than in other 

neighborhoods, revealed a test positivity rate 20 times higher than the citywide average.19 
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This disparity was reflected in the early Covid-19 hospitalization data, with Zuckerberg San 

Francisco General Hospital (ZSFG), the SFDPH-operated safety-net hospital located in the 

same neighborhood where the study was conducted, managing a high proportion of patients 

with Covid-19 in the first wave of the pandemic.

However, by leveraging citywide data, hospital CMOs and CNOs were able to facilitate 

transfers between facilities if census levels approached capacity. Because of the relatively 

low incidence of Covid-19 disease in San Francisco during surges compared with other 

metropolitan areas (for example, Covid-19 case incidence in San Francisco in December 

2020 was approximately 18 new cases per week per 100,000 people compared with 44 

new cases per week per 100,000 in the United States),20 interfacility transfers only had to 

be initiated a few times, with fewer than five patients identified for transfer per any given 

surge period; all patients meeting transfer criteria consented to transfer following standard 

procedures. Insurance status was not identified as a barrier to transfer. A concurrent city 

program used daily census data to direct ambulance patients with respiratory syndromes 

to hospitals with the highest remaining inpatient capacity.21 The planning for this physician-

directed ambulance-management pilot program had begun prior to the Covid-19 pandemic 

to address issues relating to rising ambulance patient offload delays but was adapted at the 

start of the pandemic to incorporate hospital Covid-19 census data into hospital destination 

decisions.

Additionally, during the first several months of the pandemic, in response to hospital needs 

to free up lower-acuity admission space, the emergency medical services system created 

a transport hub to facilitate patient discharges to isolation and quarantine hotels that had 

been established by the city for monitoring lower-acuity patients with Covid-19 without 

the ability to isolate or those with high-risk medical conditions who were experiencing 

homelessness. These public health interventions helped to maintain hospital capacity in San 

Francisco during early Covid-19 surges.22 Finally, daily sharing of census data through the 

state-mandated process meant that San Francisco hospital systems were able to support 

surge response for regional outbreaks across California, including those affecting a local 

federal prison and a distant, low-resource county.23,24

Application 2. Scarce Resource Allocation, Medical Countermeasures, 
Therapeutics, and Vaccinations—Throughout the pandemic, the entities within 

the HSC had multiple opportunities to collaborate on the distribution of medical 

countermeasures, ranging from intravenous and oral therapeutics to mass-vaccination 

campaigns. Early in 2020, the CMO council of the HSC had established shared best 

practices for the allocation of scarce resources, following national and state guidelines 

for critical resource usage during times of contingency and crisis care.25–27 Within a few 

months, the HSC member organizations had the opportunity to apply these locally agreed-

upon guidelines to practice for specific operational efforts.

The first opportunity for distributing Covid-19 therapeutics arose in May 2020 following 

the Emergency Use Authorization of remdesivir for the treatment of hospitalized or high-

risk individuals. However, due to surges in other parts of the country, allocations to San 

Francisco were significantly limited.28 To ensure equitable and efficient distribution based 
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on local disease dynamics, the HSC CMO council participated in weekly polling, applying 

their aligned scarce resource plans to request doses proportional to their most critically ill 

patients. Next, in December 2021 and January 2022, during the surge of the Omicron variant 

of SARS-CoV-2, a limited supply of antivirals became available for outpatient management. 

Once again, SFDPH relied on the HSC to facilitate the rapid distribution of a significant 

portion of the initial doses of ritonavir-boosted nirmatrelvir (Paxlovid) and molnupiravir 

to high-risk individuals presenting in ambulatory, ED, or inpatient settings within these 

health systems. Simultaneously, efforts were made to ensure that doses were accessible 

to community clinics. In addition to aligning prescribing practices, several organizations 

ensured open-access appointments for all San Franciscans, regardless of their primary health 

care affiliation or insurance, preserving capacity at sites dedicated to the underinsured and 

uninsured.

Application 3. Mass-Vaccination Campaign—The HSC and SFDPH engaged in 

extensive coordination efforts for the Covid-19 vaccination campaign, covering both the 

initial and subsequent booster campaigns. HSC and SFDPH leaders established core 

principles of efficiency and equity, with a goal of achieving a throughput capacity of at 

least 10,000 vaccines per day collectively and administering 900,000 vaccinations by April 

30, 2021. Regular coordination meetings were held between HSC and SFDPH operational 

leaders, with a frequency of up to three times per week during peak times, to align strategies 

and resources needed for implementation of low-barrier access protocols.

“The chief medical officer and chief nursing officer groups were responsible for 

negotiating the updated thresholds together and with the health department and 

aligning and adhering to these surge plans.”

To ensure efficiency and speed, three high-volume mass-vaccination sites were designed and 

opened in January and February 2021.29 Each site was operated through collaboration of one 

of three regional health systems (Kaiser Permanente, Sutter Health, and UCSF Health) with 

the City and County of San Francisco (CCSF). The health care systems provided vaccine 

allocations, staffing, documentation, and medical equipment, whereas CCSF took care of 

site selection, maintenance, and logistic needs. Other HSC members, such as Dignity Health 

(Common Spirit) and Chinese Hospital, also participated in the mass-vaccination campaign 

by contributing staff to these sites and through on-campus vaccination clinics. Each of the 

high-volume sites aimed to maintain a capacity of more than 1,000 vaccines per day per 

site, some with individual capacity of up to 8,000 per day. Site locations were strategically 

chosen based on high Covid-19 case rates, historical health disparities, and barriers to health 

care access as indicated by the Healthy Places Index (HPI) model used by the California 

Department of Health.10 Additionally, the SFHN, the health care delivery arm of SFDPH, 

opened two mass-vaccination sites on the campuses of their hospital (ZSFG) and a primary 

care clinic (Southeast Family Health Center). Collectively, these five high-volume sites 

could administer more than 15,000 doses per day, occasionally facilitating reallocations to 

prevent dosage gaps during times of scarcity.

To further address the objective of equitable access, the HSC implemented strategies 

to provide low-barrier access to vaccines for underserved communities. These strategies 
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included prioritized appointments and pop-up vaccination events for those with limited 

access to online scheduling or traditional sites. Events included locations such as 

community fairs, churches, senior affordable housing developments, and behavioral health 

day programs. Some organizations established ongoing partnerships within historically 

underserved communities.30–33 Additionally, the larger health care systems’ focus on 

administering high-volume sites allowed SFDPH to concentrate its operations on 

communities with the greatest barriers to access. This involved establishing a system 

of semipermanent neighborhood-based vaccination sites, hosting more than 200 smaller-

volume pop-up community events, and deploying mobile teams to reach long-term care 

facilities, people experiencing homelessness, and homebound individuals.34,35 Figure 2, 

Part A and Figure 2, Part B illustrate the geographic distribution of the high-volume mass-

vaccination sites and SFDPH neighborhood-based sites across the city compared with the 

HPI score. Figure 2, Part C depicts a geographic representation of the CCSF, with overlays 

of both social vulnerability factors and the operational response to ensure equitable access to 

vaccinations.

As the vaccination campaign progressed beyond the initial phase, the HSC operations cohort 

shifted its focus to sustainable models of population-based outreach and vaccination. High-

volume vaccination sites were closed by July 2021, and health care systems collaborated 

with the SFDPH by sharing their plans for ensuring ongoing access to Covid-19 services 

and meeting anticipated surges in demand for testing and vaccines. Health care systems 

incorporated vaccinations into primary care and specialty care settings, and some established 

campus-based mass-vaccination sites capable of administering more than 500 vaccines per 

day. This planning and infrastructure enabled the HSC and SFDPH to rapidly expand 

operations in response to the arrival of the Omicron surge in late 2021 and for subsequent 

booster campaigns, as emerging evidence highlighted the importance of additional vaccine 

doses to mitigate the impact of the disease.36,37

Outcomes

Over the first 3years of the Covid-19 pandemic (through December 31, 2022) San Francisco 

experienced a death rate from Covid-19 of approximately 14 per 100,000, compared with 

the California statewide death rate of approximately 30 per 100,000 and the United States 

rate of 70 per 100,000 for the same time period.38,39 Throughout the response, San 

Francisco maintained greater than 10% hospital bed capacity across the city (Figure 1, 

Part A and Figure 1, Part B) and, as described above, this capacity allowed for assisting 

with other regional hospital surges. Through May 11, 2023, the end of the Public Health 

Emergency Declaration in the United States, San Francisco had administered more than 1.9 

million doses of Covid-19 vaccines, of which SFDPH has administered 28%, and other large 

health systems had administered 48% (Figure 3).

These vaccination rates represent more than 90% of the total population receiving the 

primary Covid-19 vaccination series and 40% bivalent booster dose, compared with U.S. 

rates of 81% and 17%, respectively. For the primary vaccination campaign, San Francisco 

was one of the first cities in the United States to reach the milestone of 90% in June 

2022. Additionally, San Francisco’s vaccination campaign is notable for one of the 

Mercer et al. Page 12

NEJM Catal Innov Care Deliv. Author manuscript; available in PMC 2024 September 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



lowest rates of disparities by age, race, ethnicity, and neighborhood. For example, San 

Francisco’s vaccination rates among people who identify as Black or those who identify as 

Hispanic across all age groups routinely exceeded state and national averages by 10 to 20 

percentage points in both the primary series and booster campaigns.40–42 Vaccination rates 

by subgroups and geography are shown in Figure 4, Part A, Figure 4, Part B, Figure 5, Part 

A, and Figure 5, Part B.

In addition to quantitative outcome data regarding San Francisco’s Covid-19 performance 

metrics, quantitative and qualitative data were reviewed through the after-action survey 

process regarding HSC membership feedback on overall structure, process, and lessons 

learned. An anonymous survey (see Appendix) was distributed to all members of the 

HSC group (executive leaders, operations leaders, clinical leaders, emergency preparedness 

leaders, etc.). Additionally, facilitated after-action discussions were conducted by each 

cohort to provide feedback to SFDPH on future preparedness directions. Of the 

anonymous survey participation, 11 participants, who reported representing four of the HSC 

organizations, participated in the 12-question survey, with varying degrees of individual 

question response because all were optional.

However, survey responses were shared in the group discussions to prompt conversation 

and additional qualitative feedback during review sessions. Survey data assessed HSC’s 

adherence to the four principles of collaboration outlined and reinforced through the work 

group structures. Overall, the majority of HSC work group participants who responded 

to the survey question, six of seven (86%), reported that the group was effective or very 

effective in defining its vision and objectives. Additionally, six of six (100%) respondents 

reported that the group used data effectively or very effectively to inform decisions. These 

findings were reinforced in the group discussions. One area of constructive feedback 

noted in the survey and in group discussions was that the group should have more 

intentionally oriented new members to the overall mission and objectives of the group 

following leadership transitions. Additionally, many members noted the preference for more 

emphasis on areas of consensus to the response approach rather than health orders (e.g., 

legal requirements to participate or to share data).

Discussion

Health care delivery systems play a critical role in responding to and managing pandemics 

and public health emergencies. In this study, we examined the functional norms and 

impacts of a proactive collaboration model between private health care delivery systems 

and a local government’s department of public health during a public health emergency. 

This governance structure and clinical operational partnership effectively ensured desirable 

population-level health outcomes for access to care, infection rate, immunization, and 

mortality across a diverse metropolitan community. However, there is a paucity of data 

or reporting on interorganizational collaborations between hospitals or health care systems 

enacting collective responses to Covid-19. In fact, previous reports from the first wave of 

Covid-19 in New York City highlighted significant disparities in hospitalizations and death 

rates among different socioeconomic and racial or ethnic groups due to the siloed nature of 

health care delivery and inequitable access to care based on income and insurance.43,44
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Similarly, in multiple Covid-19 waves across the United States, different hospitals 

reported varying degrees of crowding or operational impacts based on payer mix.45–48 In 

contrast, during Arizona’s first wave of Covid-19, a collaborative public–private response 

demonstrated that regional and local coordination and state policies and programs could 

facilitate resource sharing among health systems to help mitigate potential bed shortages.49 

Similarly, the San Francisco HSC found that collective action on the organizational level 

appeared to be associated with reduced inequities of strain among individual hospitals. 

Additionally, the HSC’s experience underscored the finding that visibility into citywide and 

regional hospitalization trends could help support timely preparations for and mitigation of 

institutional impacts of Covid-19.

San Francisco’s collaborative response was facilitated by public health policies and 

practices. However, health orders alone do not explain the degree of sustained alignment 

of both mission and operations across health care delivery systems. We have posited that 

four core principles that defined purpose, governance, data accessibility, and working 

norms helped to drive success in terms of measurable Covid-19 outcomes. Based 

on the current paucity of literature examining the intersection of health orders with 

organizational principles such as collaboration, it is difficult to differentiate which portion 

of San Francisco’s success was attributable to the mandatory versus voluntary aspects of 

collaboration, including the governance, relational, and operational norms established and 

periodically reaffirmed by the tiered work groups. However, without informational and 

operational alignment reinforced by the four principles we describe here, we hypothesize 

that health orders alone — without active coordination of response — would have led 

to less-efficient deployment of resources and likely magnification of health disparities 

in access to Covid-19 resources. Given the voluntary aspects of a large portion of each 

organization’s participation in the collaborative (relative to the health orders that supported 

specific data transparency), there was no comprehensive way to determine the degree to 

which each organization adhered to the four principles at all points in time. However, 

the qualitative assessments provided by the after-action process provided some measure of 

shared validation of the model for collaboration.

Although literature on health care delivery and public health systems during the Covid-19 

pandemic is still emerging, some reports do document strategies employed by health 

systems to address fluctuating clinical operational needs. The Incident Command System 

and Hospital Incident Command System (HICS) were used by various health systems 

to organize and track operational objectives, facilitating rapid communication, operational 

alignment, and resource allocation.50–53 The HSC member organizations reported similar 

efficiencies in using HICS. Additionally, several health care delivery systems reported on 

use of the Lean management system (Lean) at varied phases of pandemic response: from 

creating and operating a field hospital for surge, to managing the supply chain, to ensuring 

operational area alignment.54–56 Because Lean is commonly used across many hospital 

and health care delivery systems, personnel familiar with its principles could easily apply 

Lean tools to pandemic-related initiatives. The San Francisco HSC and SFDPH incorporated 

Lean principles into coordination and alignment efforts, such as patient level-loading and 

scaling vaccination pods. As highlighted in existing literature describing applications of 

Lean management in health care, the HSC member organizations both individually and 
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as a collective benefited from aligning to core principles, regular data review to inform 

decision-making, and incorporating feedback from the front line and patients into solution 

design.

Looking Ahead

As discussed above, the HSC identified opportunities to codify best practices for 

collaboration to address health emergencies facing the broader population, even if they do 

not rise to the level of a global pandemic with a novel virus. The chance to test both the 

operational systems of collaboration and the benefits of tiered governance and data-informed 

strategies came sooner than anticipated in the setting of the mpox outbreak. During this 

response, many health systems expanded on existing community-facing Covid-19 response 

infrastructure to offer low-barrier and open access to mpox vaccines on their campuses, 

at community events, and in mobile clinics.57,58 Currently, the HSC and SFDPH are 

evaluating mechanisms to maintain and strengthen both situational awareness and ongoing 

collaborative efforts to address population health disparities in nonemergency times. For 

example, HSC operational leaders provided assistance through their patient care and 

population health leads to address the general pediatric vaccination gap that was exacerbated 

by the Covid-19 pandemic; also, additional informational and operational best practices are 

underway for innovations in prevention and treatment of sexually transmitted infections, 

including HIV. Although there is little literature to suggest lasting strategies for ongoing 

alignment between public health and health care delivery entities, the experiences and 

lessons learned in the San Francisco model described here may provide a framework for 

other local health jurisdictions and health care systems to use in disaster preparedness 

and response, as well as other population health initiatives. The extent of this future 

alignment and coordination locally will, in part, depend on variation and urgency of 

future public health threats. However, the existing work group structures and relationships, 

including periodic meetings of most cohorts, provide a foundation for the design and 

operationalization of future coordinated response efforts.

Limitations

There are several limitations to generalizability of the principles and findings described 

here. This is a report describing the processes adopted by stakeholders operating within one 

local health jurisdiction. Because this was a descriptive account conducted retrospectively, it 

cannot account for the impacts of other environmental confounders, including local public 

health or governmental policy (e.g., timing of shelter-in-place orders, community attitudes 

toward public health measures, etc.). Additionally, we could not fully quantify the degree of 

resource investment of individual organizations (relative to available assets) to collaborative 

efforts. Moreover, organizations may have at times reduced resource commitments based 

on internal factors. Additionally, SFDPH is unusual for a public health department in that 

it has both health care delivery and traditional public health functions. Furthermore, San 

Francisco as a community experienced both strong public and political support for pandemic 

response efforts. Despite its relatively small geographic size (just about 47 square miles), 

San Francisco has a number of private health systems operating with robust infrastructures 

within the city. Although this is not unique for a metropolitan center, the degree to 
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which traditional competitors collaborated may not be easily replicated in another market. 

The near-universal health insurance coverage of San Francisco’s population (about 97%) 

removed a potentially significant barrier to collaboration, including for patient transfers. 

Finally, San Francisco’s long history of robust public health response to HIV and public–

private–community partnerships in those efforts may have also facilitated the degree of 

interorganizational collaboration observed.

The Covid-19 experience shows us that health care delivery systems and public health 

collaborations can be effective in achieving population health outcomes during an 

emergency and may provide a framework for ongoing preparedness and response for future 

time-limited events and longer-term public health campaigns. A governance structure that 

is supported by principles of shared objectives, clear governance and accountability, data 

transparency, and commitment of operational expertise can help to enhance equitable and 

efficient population health initiatives.

“The Health Systems Collaborative identified opportunities to codify best practices 

for collaboration to address health emergencies facing the broader population, even 

if they do not rise to the level of a global pandemic with a novel virus.”

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Where to Start

For a public health system or group of health care delivery organizations interested in 

building such a collaborative, our experience indicates that there are several factors that 

can help to facilitate success:

Building and/or strengthening collaborative relationships:

Relying on preexisting organizational relationships is helpful, but it is not essential to 

initiating a coalition. Although the participants of the San Francisco HSC had enjoyed 

several decades of loose collaboration — through emergency preparedness efforts, as 

well as quarterly, industry-level touchpoints of chief executives — commitment to 

more in-depth collaboration deepened in the setting of a complex, real-world problem. 

Furthermore, once the problem is identified, reflection on and outlining the organizing 

principles for collaboration and supporting with governance and operating structures 

to reinforce those principles can, in itself, strengthen collaboration and foster closer 

working relationships among peers.

Flexible but reinforcing governance structures:

Recognize that a different type of governance and authority may be needed for response 

to any particular problem at hand. A flexible governance structure that maintains 

some connections and touchpoints between peers during times of routine challenge 

and complexity could be intensified during issues of higher volatility, complexity, 

and uncertainty. Additionally, some organizational members may be more (or less) 

participatory than others based on their available resources or organizational culture. 

Therefore, a tiered governance structure with both vertical and horizontal lines of 

communication between coordinating entities can help ensure feasible and continued 

engagement at the levels needed for the particular problem at hand, given the resources 

available.

Clear principles of engagement:

As we shared in this article, establishing up-front (or as early as possible) the guiding 

principles of engagement can help to inspire and maintain ongoing collaboration. Four 

specific principles were essential to our collaborative and would likely benefit other 

such responses: shared priorities and objectives; clear and disciplined governance and 

communication; a commitment to data transparency for information relevant to the 

problem at hand; and operational and resource coordination and alignment, denoting 

a commitment to share more than data or high-level concerns but to ensure sweat equity 
among organizations invested in collective action.
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FIGURE 1. ICU and Acute Care Bed Capacity Tracking: Projected Surge Model Versus Daily 
Actuals
(A) This graph shows an example of ICU bed capacity and compares the projected surge 

model with the daily actual remaining capacity. The blue line indicates the predicted 

remaining ICU beds in San Francisco based on the median projection of Covid-19–positive 

cases that will need ICU-level hospitalization for data inputs as of December 10, 2020. 

The orange squares indicate the actual values mapped against that projection. This graph 

shows that on December 30, 2020, we anticipated running out of ICU beds, and if conditions 

remained unchanged, we would have run out of all additional surge beds opened up to 

accommodate the surge on February 8, 2021. (B) This graph shows an example of acute care 

bed capacity, comparing the projected surge model with the daily actual remaining capacity. 

The blue line indicates the predicted remaining non-ICU or acute care beds in San Francisco 

based on the median projection of Covid-19–positive cases that would need acute care–level 

hospitalization for data inputs as of December 10, 2020. The orange squares indicate the 

actual values mapped against that projection. This graph shows that on January 9, 2021, 

we anticipated running out of acute care beds. If nonemergency or prescheduled procedures 

were cancelled, the estimated date of running out of beds would be extended to January 15, 

2021. If conditions remained unchanged, we would run out of all additional beds opened 

up to accommodate the surge on January 29, 2021, and we would anticipate a deficit of 60 

surge acute care beds on February 20, 2021.

Source: The authors

NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society
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FIGURE 2. San Francisco County Healthy Places Index by Census Tract, Cumulative Covid-19 
Case Rate by Neighborhood, and Vaccination Efforts Focused on the Most Heavily Impacted 
Communities
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(A) The Healthy Places Index (HPI) is a composite score of 25 community characteristics 

that affect health (such as housing, income, pollution, etc.). With a range of 0–100, a higher 

score indicates more healthy community conditions. This figure shows that although most of 

the communities are dark green, putting them in the top 75th percentile nationally, several 

communities fall below the 50th and 25th percentiles. The data supporting this figure are 

from 2020 through April 2022. (B) This map shows the cumulative total Covid-19 case 

rate (cases per 10,000 residents) through May 11, 2023. The highest rates are nearly three 

times greater than the lowest rates. Note that when comparing these rates with the Healthy 

Places Index scores, it is evident that areas with greater healthy community conditions had 

lower Covid-19 infection rates. (C) This geographic representation of the City and County 

of San Francisco, with overlays of both social vulnerability factors and the operational 

response of activity from January 2021 through May 2023, shows the distribution of 

vaccination sites of varying volume capacities and operated by different entities including 

members of the San Francisco Health Systems Collaborative as well as by the San Francisco 

Department of Public Health (SFDPH). The balance of large-volume mass-vaccination sites 

mostly operated by health systems allowed SFDPH to focus resources on highly impacted 

communities, including several large- and moderate-volume vaccination sites in partnership 

with community organizations.

Source: The authors, with information and permission from Public Health Alliance of 

Southern California and using Mapbox OpenStreetMap services

NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society
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FIGURE 3. San Francisco County Covid-19 Vaccine Administration by Vaccinating Entities over 
Time
Administration of Covid-19 vaccinations was shared among San Francisco Health Systems 

Collaborative participants, as shown in this graph of weekly doses by date and provider 

type. The bulk of doses (48%) was provided by hospitals and health systems, followed by 

the San Francisco Department of Public Health (SFDPH; 28%), and other entities (24%), 

which includes organizations such as Chinese Hospital, a Veterans Administration Health 

Care System, and Federally Qualified Health Centers.

Source: The authors

NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society
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FIGURE 4. Estimated Percentage of Residents with a Complete Covid-19 Vaccine Series, by Age 
and Race or Ethnicity, Through May 11, 2023
(A) The efforts of the San Francisco Health Systems Collaborative contributed to high 

Covid-19 vaccination rates across most age groups, with 6 of 10 segments achieving the 

Collaborative’s target of 90%. Completion of the vaccine series is defined as completion 

of the first dose. Follow-up booster vaccination is not included. (B) The efforts of the 

San Francisco Health Systems Collaborative contributed to high Covid-19 vaccination rates 

across all age groups, ranging from 78% to 90%. Completion of the vaccine series is defined 

as completion of the first dose. Follow-up booster vaccination is not included.

Note: The red dotted line represents the goal of achieving a 90% complete Covid-19 

vaccination rate.

Disclaimer: Population information is from the 2020 American Community Survey (ACS) 

5-year estimates. The U.S. Census Bureau provides these data. We use these data to estimate 

the percent of each SF group that is up to date on their Covid-19 vaccinations. The ACS 

estimates the number of residents in each age group based on a survey of residents. 

Estimates may not be precise, especially for groups with smaller populations. If the true 

population is larger than the estimate we use, then the true vaccination rate will be lower 

than what we report here. This is likely true for groups that show a larger number of vaccine 

recipients than estimated residents. As a result, the percent of residents who are up to date is 
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only an estimate and percentages will not be reported above 90%. </p/>Source: The authors, 

with data from: DataSF. SFDPH Reporting - Demographics Population Estimates. Updated 

June 12, 2024. Accessed June 26, 2024. https://data.sfgov.org/Economy-and-Community/

SFDPH-reporting-demographics-population-estimates/cedd-86uf/about_data.

NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society
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FIGURE 5. Estimated Percentage of San Francisco Residents with a Complete Covid-19 Series 
and with a Covid-19 Booster, by Neighborhood, Through May 11, 2023
(A) This map shows the estimated percentage of San Francisco residents with a complete 

Covid-19 series, by neighborhood. Throughout the 41 neighborhoods within San Francisco, 

completion of the Covid-19 vaccination series varied from approximately 50% up to 90%. 
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Factors that may influence the rate are those associated with the Healthy Places Index 

(Figure 3). Completion of the vaccine series is defined as completion of the first dose. 

Follow-up booster vaccination is not included. (B) This map shows the estimated percentage 

of San Francisco residents with a bivalent Covid-19 booster, by neighborhood. Throughout 

the 41 neighborhoods within San Francisco, completion of the Covid-19 bivalent booster 

varied from approximately 18% up to 90%. Factors that may influence the rate are those 

associated with the Healthy Places Index (Figure 3). Completion of the bivalent booster 

is defined as completion of one or more of the booster options after the initial complete 

Covid-19 vaccine series.

Disclaimer: Population information is from the 2020 American Community Survey (ACS) 

5-year estimates. The U.S. Census Bureau provides these data. We use these data to estimate 

the percent of each SF group that is up to date on their COVID-19 vaccinations. The 

ACS estimates the number of residents in each age group based on a survey of residents. 

Estimates may not be precise, especially for groups with smaller populations. If the true 

population is larger than the estimate we use, then the true vaccination rate will be lower 

than what we report here. This is likely true for groups that show a larger number of vaccine 

recipients than estimated residents. As a result, the percent of residents who are up to date is 

only an estimate and percentages will not be reported above 90%.

Source: The authors, using Mapbox OpenStreetMap services, with data from: 

DataSF. SFDPH Reporting - Demographics Population Estimates. Updated June 12, 

2024. Accessed June 26, 2024. https://data.sfgov.org/Economy-and-Community/SFDPH-

reporting-demographics-population-estimates/cedd-86uf/about_data
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Table 1.

Tiered Governance Structure of San Francisco Health Systems Collaborative

Domains
Department of Public 

Health
Health Care Delivery 

Systems Examples

• Leadership
• Local Policy

Director of Health and 
Health Officer (Director of 
Population Health)

Hospital Council 
(CEOs)

• Overall resource commitments and authority
• Memoranda of understanding for operational 
collaboration
• Feedback on local policies

• Medical Surge
• Hospital Response

San Francisco Health 
Network CMO and CNO

CMOs and CNOs • Proposed surge triggers and hospital-based operational 
levers (e.g., clinic or operating room reductions outside 
of health orders)
• Detailed resource allocation (e.g., remdesivir or 
nirmatrelvir)

• Operations
• System Access

Covid-19 operational 
leaders (population health, 
ambulatory care, hospital)

Operational executives 
(chief operations 
officers, chief 
pharmacy executives, 
ambulatory care 
leaders)

• Vaccine site operations (hours staffing, community 
referrals, vaccine product distribution)
• Testing access expansions
• Alternative Care site pathways and operations

• Preparedness 
Planning
• Regional Resource 
Requests

Public health emergency 
preparedness and response

Hospital emergency 
management teams

• Medical surge plan reviews, feedback, and additional 
systemwide supports/gap closure
• Scarce resource requests to region/mutual aid (vaccine 
or medication surplus requests, outbreak resource 
requests)

This table shows the four primary work groups of the San Francisco Health Systems Collaborative, their domains of responsibility, and examples 
of the nature of work or decision-making at each level of collaboration. CMO = chief medical officer, CNO = chief nursing officer. Source: The 
authors
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