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Interventions The Chelsea Project

Abstract

The small city of Chelsea, Massachusetts had one of the highest COVID-19 transmission rates in New England
in the summer of 2020. Many factors contributed to the spread of COVID-19 in Chelsea including
overcrowded living conditions, a high proportion of residents working in essential jobs, and misinformation

about COVID-19 and testing.

The Center of Complex Interventions (CCI), a nonprofit organization that specializes in scientific research for
public health, initially started The Chelsea Project to address testing hesitancy in Chelsea. The Chelsea Project
is now a collaborative effort that includes government entities in Chelsea, local nonprofits, and startups that
have partnered to deploy three different interventions: city-wide wastewater analysis, targeted PCR testing, and
a community-led communications strategy. The unique combination of these interventions helped increase both
testing and vaccination rates in Chelsea. As of November 2021, Chelsea has one of the highest vaccination

rates among cities with comparable demographics in the U.S.

Key learnings from The Chelsea Project include:

e Health equity is an attainable goal. The Chelsea Project is an example of health equity in action.
Improving quality of care and access to healthcare in vulnerable communities is extremely challenging due
to language barriers, lack of trust and lack of resources. However, taking the time to understand these
specific barriers in Chelsea and how trust networks in the community operate enabled The Chelsea Project
to implement interventions that actually addressed these barriers and improved access to health resources.

o Understanding the reality on the ground is essential for effective intervention and adoption. The
Chelsea Project team carefully considered how Chelsea’s unique challenges would impact adoption of

potential interventions.

o The ultimate impact should be long-term change. In systems with many moving parts and different
actors, connecting existing entities in new ways is more likely to result in long-term change. The new
partnerships and funding opportunities enabled by The Chelsea Project will ensure that this public health

work will continue even if CCI and The Chelsea Project no longer operate in Chelsea.

e An iterative approach will produce better outcomes. The Chelsea Project went through many cycles of
research, development of interventions, implementation, and synthesis. Taking the time to synthesize the
outcome of each intervention we implemented helped the team reevaluate the problem and develop more
effective interventions. This iterative approach resulted in three different focus areas—wastewater, testing,
and communication—that, when combined, were extremely effective at increasing testing and vaccination

rates.
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 Flexible funding is necessary for an iterative approach. Flexible funding allowed the Chelsea Project the
time necessary to tailor interventions to current obstacles and enabled the team to adapt in real-time to
unpredictable on-the-ground developments. This iterative approach would not have been possible without

flexible funding.

Despite higher vaccination rates and a decrease in COVID-19 infections, our work is not done. The next phase
of The Chelsea Project focuses on providing education and tools that will empower Chelsea residents and city

policy makers to prevent future outbreaks of COVID-19 and address other health issues in the city.
The Pandemic in Chelsea, MA

In April 2020, all eyes in New England were on the city of Chelsea, Massachusetts. Media sources called it
“the epicenter of coronavirus” as the number of positive cases, hospitalizations, and deaths continued to
increase each week despite social distancing measures and shelter in place orders. Although a small city (2.21
square miles), the rate of positive cases in Chelsea was six times the average in Massachusetts and comparable

to much larger cities like New York City.
A variety of factors fueled Chelsea’s high transmission rate

o Chelsea has a severe overcrowding problem, which greatly contributed to the rapid spread of the virus
because residents could not social distance easily. U.S. census data reports that the city is home to roughly
40,700 residents;2 however, according to several city officials, Chelsea’s population in reality is closer to
55,000 people.2 55,000 people in a 2.21 square mile city equals an urban population density of 24,886.8
which would place Chelsea as number seven on the list of most populated cities in the U.S., just one rank

below New York City.4

» The majority of employed Chelsea residents are essential workers, so a significant portion of the population
continued to work outside their homes during the pandemic. Furthermore, many of these essential workers

travel to jobs located outside of Chelsea, increasing their exposure risk.2
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Home to work/visits for the week of June 14, 2021

Figure 1. Anonymized mobility data shows that Chelsea residents commute through-out eastern Massachusetts

for work.

e Most Chelsea residents use public transportation to commute to work, which again made social distancing

difficult and introduced more potential vectors of the disease.®

e The city’s location contributed to residents’ risk. Chelsea’s proximity to the Tobin bridge and Logan Airport
exposes residents to high amounts of air pollution.Z As we learned early on in the pandemic, long term

exposure to air pollution correlates with more severe outcomes in COVID-19 patients.2

 Finally, we learned through surveys that Chelsea residents were not well informed about COVID-19.
Language barriers only exacerbated this issue as Chelsea has a primarily Spanish-speaking population.
Critically, we found that the guidance residents received from the Centers for Disease Control and
Prevention (CDC) and national media sources was not actionable in the context of their day-to-day lives.
How could they social distance when they had no choice but to take public transportation to work? How
could they protect the more vulnerable members of their household when there was not enough room to

isolate?2

Chelsea’s unique combination of characteristics made its residents particularly vulnerable to the coronavirus.
However, all of these factors contribute to other public health issues as well. Just as COVID-19 spread more

quickly in Chelsea compared to other cities of its size, influenza and other communicable diseases likely
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spread at a similarly elevated rate. The COVID-19 pandemic highlighted and exploited existing weaknesses in
our entire public health system, not just in Chelsea. Chelsea is far from the only city in the United States that

suffers from overcrowding and air pollution.

)22 a Boston-based nonprofit, started working with the city of

The Center of Complex Interventions (CCI
Chelsea in the summer of 2020 to improve COVID-19 testing and, later, vaccination rates in the city. CCI

combines high-level research in the sciences and social sciences with on-the-ground action in order to address
society’s most multifaceted problems. This report tells the story of CCI’s Chelsea Project: what the project has

accomplished so far and what lessons we can take from this work and apply to other complex problems.

Public Health isa Complex System

As documented in a 2019 report prepared by the Massachusetts Special Commission on Local and Regional
Public Health, “no other government agencies are as far-reaching—and invisible —as local public health
departments.”1L In 2021, public health is no longer “invisible.” The COVID-19 pandemic has revealed that our
lower prioritization of public health in the past was extremely shortsighted. While containing the spread of a
new, highly contagious virus would be challenging even in the best of circumstances, the U.S. pandemic
experience has been fraught with the spread of misinformation through social media, a slow and inadequate
response from the federal government to contain the spread of COVID-19 earlier, the politicization of health
practices such as mask wearing that protect against transmission, and an exposure of glaring weaknesses in our
national public health system caused by budget cuts.}2 COVID-19 has provided a catalyst to invest resources
in our public health infrastructure, hopefully preventing us from repeating the same mistakes in future crises. In
order to do so effectively, it is imperative to understand the many factors that make public health in the U.S.

challenging.

At a high level, public health straddles multiple disciplines. The core of public health stems from the medical
and scientific fields; however, public health also aims to implement programs at scale. For that reason, public
health initiatives must take into consideration societal and cultural factors. The way medical guidance is
communicated must adapt depending on the intended audience and the resources available to that group.
Because public health is concerned with community-level health and not just individual health, it attempts to
set cultural norms with the goal of changing the behavior of an entire society. This is an extremely challenging
task, particularly in the United States where individual freedom is so highly valued.12 Public health is also both
proactive and reactive. Enforcing guidelines around food safety and promoting flu vaccinations are proactive
measures that will help prevent illness, but as we’ve seen during the COVID-19 pandemic, public health
departments must also be able to adjust their approaches as they learn more about new diseases. In addition to
these broader challenges, public health departments at the local level face significant obstacles specific to the

populations they serve.



Interventions The Chelsea Project

Massachusetts Local Public Health

There are 351 cities and towns in Massachusetts, each with its own Board of Health and public health
department. These small, independent bodies are responsible for providing public health services that address
an ever-growing list of health concerns, including “communicable diseases, food safety, housing, sewage, well
water, [...] environmental hazards [...], planning for natural and manmade disasters, preventing new insect and
tick-borne diseases, reducing substance addiction, reducing the prevalence of chronic diseases, and improving
mental health.22 Unlike cities in other states that combine public health departments to pool resources, each
Massachusetts town is responsible for supporting their own public health department financially with very little
assistance from the state.12 According to the 2019 report, few local public health systems in Massachusetts are
able to keep up with current health demands or meet national standards set by the CDC due to budget

constraints and lack of clarity around expectations and priorities.1®

Strengthening local public health systems will significantly reduce health care costs in Massachusetts and
improve the lives of individual residents as well as the overall health of communities.1Z CCI’s Chelsea Project
started as an effort to aid the city’s COVID-19 response strategy, but the programs implemented through this
work have the potential to improve Chelsea’s overall public health system as well. If made sustainable, this
new infrastructure would provide support in the form of on-the-ground data collection about public attitudes
regarding health issues, community level data that reports the overall health of the population, and multiple

communication channels to circulate actionable health guidance among different groups in the community.

The Chelsea Project

CCTI’s Chelsea Project provided the mechanism to unite many different entities in Chelsea in a coordinated
COVID-19 response. The project currently involves a long list of partners including the City of Chelsea,
Chelsea’s Department of Health, Chelsea’s Board of Health, the Chelsea Police Department and The Chelsea
Hub, Chelsea’s Department of Public Works, medical researchers at MIT and Mass General Hospital,
Dewberry (an engineering company), BioBot (a wastewater analysis company), La Colaborativa (a local
nonprofit), and the Metropolitan Area Planning Council (MAPC).18 All of these partners are involved in
different aspects of the project and together they have successfully increased both COVID-19 testing and

vaccination rates in the city.

To date, The Chelsea Project has implemented three different interventions: city-wide wastewater analysis,
targeted PCR testing, and a community-led communications strategy. The project’s initial goal was to increase
the number of residents getting tested and reduce the positive test rate to less than 1%. As we gained a better
understanding of Chelsea’s specific public health challenges, the project’s focus shifted to address cultural and

infrastructure changes to support broader, long-term public health initiatives.
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Intervention #1: Wastewater Analysis

When we started The Chelsea Project in the summer of 2020, free COVID-19 testing in Chelsea was available
through Stop the Spread sites,12 but we observed that the majority of residents were not getting tested despite
the availability of free testing. Chelsea Project team member Cristina Alonso, a PhD at the Harvard School of
Public Health and the Director of Health Equity at La Colaborativa, conducted several surveys of Chelsea’s
most vulnerable community members to understand their beliefs about COVID-19 and how the pandemic had
impacted their daily lives. The surveys conducted over the summer of 2020 demonstrated that misinformation
about COVID-19 and the testing procedure was a major reason why residents did not test. An alarming 53% of
participants believed in some form of conspiracy theory regarding COVID-19 including that it did not exist,
was designed by pharmaceutical companies to make money, or was created by politicians to influence the 2020
election. At the time of these surveys, a vaccine was still months away; however, respondents already had
concerns that the vaccine would be used by pharmaceutical companies to implant a chip to extract our personal
information. The surveys also revealed that of those who had never been tested for COVID-19, the majority
believed they only needed to test if they experienced symptoms. In this group, 9% cited fear of pain and being
afraid to go to a testing site as the reason they did not test, and 1% reported they feared they would lose their

job if they were tested and the test result was positive.22

Testing hesitancy made it challenging for the city to make policy decisions because it was difficult to know
how many residents were infected and how quickly the virus was being transmitted. Although the city
estimated that far more residents were infected than the number reflected in the testing results, the city was
frequently put in a reactive position. By the time residents decided to get a test because they were experiencing

symptoms, they had already spread the virus to others.

To address testing hesitancy in Chelsea, we implemented wastewater analysis. In the course of our research,
we learned that COVID-19 patients started to shed the virus in their stool before they developed symptoms.2L
In the fall of 2020, universities started to test sewage of student dorms on their campuses. If COVID-19 was
present in any of the collected samples, universities next tested students in the affected dorms to identify
infected individuals before they transmitted the virus to others.22 CCI hypothesized that we could use
wastewater sampling at a much larger scale in Chelsea to determine which areas of the city were likely to
experience an increase in positive cases. In collaboration with a sewage engineering company, Dewberry,
Chelsea’s Department of Public Works, and the Metropolitan Area Planning Council (MAPC), we divided the

most heavily populated part of the city into four areas and installed an automatic wastewater sampler in each.
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Figure 2. Wastewater readings in Chelsea and MWRA's Deer Island Monitoring: This chart shows
normalized SARS-CoV-2 virus concentration and their 3-day moving averages for each sewage watershed area
in Chelsea. The chart also includes the normalized virus concentration for Northern and Southern

Massachusetts.23

Twice a week, Chelsea’s Department of Public Works collected samples in each of the four areas and sent them
to a wastewater testing company, BioBot, for analysis. BioBot’s weekly reports showed if COVID-19 was
detected in any of the samples and the amount of COVID-19 detected. These reports also compared the results
in Chelsea to wastewater results for the state of Massachusetts. From November 2020 through February 2021,
Chelsea’s wastewater consistently showed higher levels of COVID-19 than the entire state. Critically,
wastewater provided a way to collect COVID-19 infection data without testing residents individually. Since
wastewater data is anonymous and everyone contributes, it did not trigger the same fears and concerns in the
community as individual testing. At the same time, it provided a high-level view of the prevalence of COVID-
19 in the city, which better informed the city’s pandemic policy decisions. Lastly, wastewater analysis

presented an opportunity to develop more targeted testing strategies.

Intervention #2: Targeted Testing

Based on our research of wastewater analysis and what we had observed so far in Chelsea, we hypothesized
that wastewater was predictive of COVID-19 cases. We connected with a mobile testing team from Mass
General Hospital (MGH) to deploy a targeted testing strategy in Chelsea. Rather than simply parking the

testing van in high-traffic areas in the city, we used wastewater reports to determine where in Chelsea the van
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should go each week. Starting in January 2021, the Chelsea Project team shared weekly BioBot reports with

the MGH testing team in order to prioritize areas that showed high concentrations of the virus in wastewater.

Through this partnership we confirmed that wastewater analysis is predictive of COVID-19 cases. In areas
where we observed high levels of COVID-19 in wastewater, MGH recorded an increase in positive COVID-19

cases roughly 1.5-2 weeks later.2

Intervention #3: Community-led Communications

Although wastewater enabled more targeted testing to prioritize residents who were most likely to be infected,
we still needed to convince more individuals to test. The surveys conducted by Cristina Alonso in 2020
showed that residents did not have accurate information about COVID-19, how it was transmitted, and the
importance of getting tested. Although residents received guidance from the city government, the state, and the

CDC, low testing rates demonstrated that residents were not adopting suggested health practices.

We hypothesized that several factors contributed to the spread of misinformation despite efforts to

improve communication about COVID-19:

1. Low level of education: From the surveys conducted, almost half (47%) of the respondents did not complete
high school and 4% of respondents had no formal education. 36% had a high school diploma and 13% had a
degree above the high school level. This low level of education likely reduced access to information about
COVID-19.2

2. Most residents in Chelsea identify as Hispanic/Latino and therefore Spanish is a dominant language in the
city. 17% of survey respondents did not speak any English and 28% said they have a very basic understanding
of English. Communications about COVID-19 and health guidelines needed to be circulated in both Spanish
and English. Given the language barrier and education level, we hypothesized that communications in an oral

format would be most effective.28

3. The surveys also revealed that during this stressful time, residents had turned to community organizations
and religious communities for support. When asked if anything good had come from the pandemic, 15% stated
that it had brought them closer to God and nearly 10%reported that it had deepened their appreciation of their
community in Chelsea. We observed that communication about the pandemic continued to originate from
government bodies; however, the survey results suggested that tapping into Chelsea’s community networks

might be a more effective way to circulate health information.2Z

Based on these insights, the Chelsea Project team realized that to increase individual testing, we needed to
change the community’s perspective on COVID-19 and testing. The survey responses clearly showed that
Chelsea has a tight-knit community. We learned that residents, especially those in the large Hispanic

community in Chelsea, connected with one another through local nonprofits and churches. We hypothesized
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that residents were more likely to rely on information if it was communicated to them through known, trusted

members of the community.

The Promotores Program

The Chelsea Project also drew inspiration from The Chelsea Hub, an initiative run by the Chelsea Police
Department to identify at-risk individuals in the community and connect them to services before emergencies

occur. Although led by the Chelsea Police Department, The Hub includes 25 different entities in Chelsea.

This group meets every week to evaluate new and ongoing cases as well as discuss what the next steps will be
in each situation and which entity will take the lead.28 Dan Cortez, a member of The Chelsea Project team,
started The Hub in Chelsea and proposed to the team that a similar model could be used to mobilize individuals

in the community to encourage others to get tested.

In collaboration with La Colaborativa, The Chelsea Project selected and funded ten “promotores de salud” to
educate Chelsea residents about COVID-19.22 Cristina Alonso met with the promotores each week to review
that week’s wastewater data and discuss the latest COVID-19 research. She coached the promotores on how to
present scientific information to residents in either Spanish or English, in a succinct way that also made the
information actionable. The group also discussed what questions residents were likely to ask and how to
respond. Based on the wastewater results each week, the promotores also strategized where in the city they
would go to speak with residents that week. They frequently traveled to the same location as the MGH testing
van so that they could encourage residents to get tested right away.22 In addition to stopping residents passing
by on the street, the promotores went door-to-door, and used social media channels to encourage residents to

get tested and once eligible, to sign up for vaccination appointments.3L

10
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The Promotores traveled with the MGH testing van to talk to residents about COVID-19 and encourage them
to get tested.

Removing Barriers to Vaccination

We started the promotores program in January 2021 and it proved to be an essential part of the city-wide effort
to encourage residents to sign up for a COVID-19 vaccine once they became eligible. Just as with COVID-19
testing, the promotores communicated directly to residents the reasons they should sign up for a vaccine.
Critically, our ability to arm the promotores with the most up-to-date research on COVID-19 vaccines through
CCI’s extensive academic and medical networks, meant that the promotores could immediately dispel

misinformation about the risks of vaccines.

At the same time, the promotores also helped The Chelsea Project team understand why residents were
reluctant to get vaccinated. In one instance, the promotores reported that women they spoke with told them that
they hesitated to get the vaccine because they heard it could cause fertility issues for women. This led to a
discussion among The Chelsea Project team about recent studies on the effects of the vaccine on women. We
were ultimately able to provide, through the promotores, assurance that scientific studies showed that the
vaccine would not cause any long-term reproductive harm in women.3Z This two-way communication channel
brought the latest scientific data directly to residents so they could make informed decisions about their health
while also enabling The Chelsea Project team to understand and formulate ways to address residents’ concerns

about COVID-19 and the vaccine.

The promotores program also played an essential role in removing logistical barriers to making vaccination
appointments. When vaccines first became available, residents were required to sign up for appointments on
the Massachusetts Vaccine appointment website32 or by calling the East Boston Neighborhood Health Center.
It quickly became clear that these approaches posed significant obstacles for Chelsea residents. Many residents
were not able to navigate the vaccine website and the East Boston Center phone line had a four hour wait time.
With help from La Colaborativa and the East Boston Health Center, Cristina Alonso and the promotores
devised a process to make appointment sign up easier for residents. Promotores created a list of Chelsea
residents who were eligible for the vaccine and were seeking an appointment. This list was then passed to an
operator at the East Boston Health Center who called residents on the list and gave them appointment times.
Ultimately, this list evolved into a centralized list that many Chelsea entities added to. Through this community-
led appointment system, the promotores made an average of 1,000 vaccine appointments for residents per

month during the spring of 2021.34

The Chelsea Project team also kept a close eye on vaccination rates for different age groups and different
ethnicities in order to prioritize communications with groups that appeared to be hesitant to get vaccinated.
According to data from Mass.gov, 95% of residents over the age of 30 have received at least one dose of the

vaccine and over 90% of this group have also received the second dose. Although 90-95% of residents in the

1
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younger age groups (12-29) have received the first dose of the vaccine, a lower percentage (85.8% of 12-15
year olds, 87% of 16-19 year olds, and 77.6% of 20-29 year olds) have received a second dose.22 When
vaccines first became available for this younger age group, the promotores and La Colaborativa’s Youth RIOT
team organized COVID-19 health and vaccination fairs on May 21st, June 11th, and July 9th specifically to
encourage vaccination among this younger cohort. At these events, there was music, food, and activities as
well as educational materials about COVID-19 and a vaccination tent where attendees could get their shot. The
subsequent vaccination fairs on June 11th and July 9th were scheduled to align with the timing of the second

dose.26

Figure 3. Chelsea vaccination data based on age group last updated on December 1, 2021.3Z

Broader Communication Efforts

In addition to the promotores program, The Chelsea Project also relied on community relationships to circulate
important COVID-19 information at a larger scale. In late 2020, Cristina Alonso conducted a second survey to
measure the impact of the second surge of COVID-19 cases in Chelsea and gauge the success of public health
messaging efforts in the fall of 2020. Although the analysis showed a decrease in deaths and hospitalizations,
Cristina Alonso observed that the majority of cases had shifted from retired residents to younger essential
workers.38 Unlike in the spring of 2020, a quarter of the cases in Chelsea from September to December 2020
were among children.22 These results indicated to The Chelsea Project team that public health messaging must
emphasize that although younger people are less likely to experience severe outcomes if they are infected, they

are part of multigenerational families and must protect themselves in order to keep relatives healthy.22 This
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continued trend of high transmission rate also highlighted the need for proactive communication about the

COVID-19 vaccine to ensure that residents would not hesitate to get vaccinated once they became eligible 4

CCI hired a local filming company to create several public health videos about the COVID-19 vaccine that
featured respected members of the Chelsea community: a local priest, a local doctor, a Chelsea business owner,
and a member of La Colaborativa’s leadership team. These videos were recorded in Spanish and emphasized to
viewers that vaccines would lower the risk for the entire community. The speakers asked viewers to “get their
vaccine for Chelsea” because “we are all in this together.” We released the videos at the beginning of February

2021 and circulated them on Facebook.42

Both the promotores program and the public health videos utilized trusted relationships within the community
to improve communication and education about COVID-19. In a city with such strong community networks,
empowering the community to educate themselves and one another was the most effective way to increase
testing and vaccination rates.

Table 1: Interventions and Learnings

Summary of Chelsea Project Interventions: Overview of each intervention, collaboration, and learnings.

Results

At the beginning of The Chelsea Project, Chelsea had one of the highest COVID-19 infection rates in all of

New England. In the fall of 2021, the Governor of Massachusetts pointed to Chelsea as a model of success
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because of its high vaccination rates. 43

Taking into account that Chelsea has a larger population than reported in the census, Chelsea city officials
estimate the vaccination rate for eligible residents is somewhere between 80-90%%2, which is one of the

highest vaccination rates in the country for cities with similar demographics.42

Figure 4. Vaccination rates for the first dose in Suffolk county from March 11th through September 9th clearly

that Chelsea’s vaccination rate is much higher than in neighboring cities.*6

As vaccination rates continue to increase, we’ve observed a downward trend in test positivity rates and COVID-
19 concentrations in wastewater. Once more Chelsea residents became eligible for the vaccine in April and

May of 2021, the positive test rate experienced a significant decrease. From June through the end of July, the
test positivity rate was below 1%.4Z Similarly, the wastewater data shows that COVID-19 concentrations in
sewage have remained below 1,000,000 copies per milliliter since the spring. However, we’ve observed

upticks in COVID-19 concentrations in wastewater samples in November 2021. As a result of this information
and concern about increased transmission over the upcoming holidays, the city and Board of Health approved a

mask mandate on December 1, 2021.48

Other forms of Impact

Perhaps most importantly, The Chelsea Project’s work has created new partnerships that will contribute to a

stronger public health system for the city in the long term. From the beginning of this project, The Chelsea
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Project has collaborated with existing entities in the city in order to ensure that the interventions we’ve

deployed continue to inform and support public health initiatives in Chelsea beyond the COVID-19 pandemic.

Partnerships that have resulted from this projectinclude:

» BioBot and the City of Chelsea: To start measuring COVID-19 concentrations in wastewater, The Chelsea
Project purchased four automatic wastewater samplers for the city. We believed that the city could use
wastewater sampling to collect additional, non-COVID-19 health data in the future. Now, BioBot is
partnering with the city to launch a pilot program on wastewater monitoring of illicit substances. This
project, which will support Chelsea’s efforts to respond to drug addiction in the city, would not be possible
without the wastewater sampling infrastructure provided by The Chelsea Project or the relationships built

through this collaboration.

e Mass General Hospital and La Colaborativa: An essential part of the COVID-19 response was combining
MGH’s testing van efforts and the 1-on-1 conversations about COVID-19 between residents and the
promotores. This relationship between MGH and La Colaborativa has developed into a new project to
continue the promotores program along with other health equity initiatives.

» Connecting Scientific Researchers and Chelsea’s Board of Health: By heavily involving Chelsea’s Director
of Public Health and Chelsea’s Board of Health in The Chelsea Project, we’ve connected public health
decision makers in Chelsea with researchers at MGH and MIT who can answer their questions about the
latest scientific data regarding COVID-19. Due to the independent nature of public health departments in
Massachusetts, Chelsea’s Board of Health is responsible for making policy decisions, such as instituting a
mask mandate, for the city. By providing the Board with these additional scientific advisors, the Board can
make more informed decisions and feel confident that they have the most up-to-date information about
COVID-19. For example, a recent conversation with a member of the Board of Health, Director of Public
Health, and The Chelsea Project about rising levels of COVID-19 concentrations in wastewater led to the

Board of Health’s decision to approve a mask mandate in December 2021.42

CClI is excited to see these new partnerships form because it demonstrates that our collaborators have taken
ownership of the interventions we’ve implemented and aim to develop new projects that will continue this
work.22 Early on in the project, The Chelsea Project team realized that wastewater testing and the promotores
program could support broader public health efforts in addition to COVID-19 responses. By connecting the
interventions we deployed through The Chelsea Project with other initiatives in the city we encouraged new
projects and partnerships that will prevent Chelsea’s public health system from regressing to its pre-pandemic

state.2L

Next Steps for the Chelsea Project

Despite higher vaccination rates and a decrease in COVID-19 infections, our work is not done. The next phase

of The Chelsea Project focuses on providing education and tools that will empower Chelsea residents and city
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policy makers to prevent future outbreaks of COVID-19 and to address other health issues in the city.

Rapid Testing

The data clearly show that individuals can still contract COVID-19 and transmit it to others even if they are
fully vaccinated.22 Although the risk of severe disease and transmission is significantly lower in vaccinated
individuals, regular testing is key especially during the colder months when the holidays bring multi-
generational families together and outdoor events are less feasible. As society gradually transitions to a “new
normal,” 15-minute, rapid antigen tests that patients can administer themselves will be the most effective way

for individuals to know if they are infected.23

Frequent rapid testing will be particularly important to prevent COVID-19 transmission in Chelsea moving
forward because overcrowding is such a big issue for the city. The Chelsea Project has partnered with the
Chelsea Housing Authority and an MIT virologist, Irene Bosch, to organize a rapid antigen testing study at
three senior housing units that recently experienced a COVID-19 outbreak. This study will include 300-500
participants and will involve weekly testing. In addition to preventing infections, the study will also familiarize
participants with the testing procedure so they can learn to perform the test themselves and teach them how
frequent testing can serve as an additional layer of protection, along with masks and physical distancing,
against COVID-19.

COVID-19 Policy Simulator

In an effort to capture learnings from Chelsea's pandemic response efforts CCI researcher, Dhaval Adjodah,
has built an empirical Bayes agents-based policy simulator for the city.24 This tool uses anonymized mobility
data of Chelsea residents, COVID-19 testing and death data collected by the state to simulate COVID-19
transmission in Chelsea.22 Chelsea city officials can use the tool to retrospectively understand the effects of
different policy interventions on COVID-19 outcomes. For example, the policy simulator can show what
would have happened if the city had delayed mask mandates in 2020 or how reducing overcrowded living
conditions would have impacted the number of COVID-19 cases and deaths in 2020. By mapping out alternate
scenarios, the policy simulator can be used as an educational tool for policy makers and to help the city

advocate for resources that may prevent future public health crises.28

16
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Figure 5. The Policy Simulator shows what the number of daily cases in Chelsea would have been without a
mask mandate (blue line) in comparison to what occurred in reality (red line). Note that the simulation does
not yet account for vaccinations or variants so the number of cases goes to zero in September 2020 as the

model assumes all residents have been infected.

Chelsea Health Equity Forum

In July 2021, The Chelsea Project convened all of the collaborators on The Chelsea Project and leaders of other
ongoing COVID-19 response efforts in Chelsea to share what they had worked on and what they had learned

from this experience.

The meeting included researchers from MGH who had studied how the virus mutated to produce multiple
variants, how it was transmitted, and the most effective treatments for severe COVID-19 cases; MGH testing
teams that used wastewater analysis to determine where to deploy testing efforts; the city government that
handled public health messaging and policy decisions for the city; and local nonprofits such as La
Colaborativa, GreenRoots, and the Chelsea Black Community, that led COVID-19 safety efforts in their own
communities. This gathering was the first time that we connected all of the actors—from COVID-19 research,
to testing, to public health messaging, to COVID-19 education at the local level—contributing to Chelsea’s
COVID-19 response efforts. The July meeting demonstrated to The Chelsea Project team that regular

communication among these groups will be essential to coordinate a response to any public health crisis in the
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future. The team has developed a proposal to create the Chelsea Health Equity Forum that will regularly
convene these same actors to discuss pressing public health concerns in Chelsea. Based on The Chelsea Hub
model, Forum participants will prioritize concerns and assign action items to participants depending on the

situation and expertise.

Key Learnings from The Chelsea Project

Although the Chelsea Project is an intervention focused on improving public health, there are many broader

lessons we can take from this work and apply to other complex problems.

» Understanding the reality on the ground is essential for effective intervention and adoption. The
Chelsea Project team carefully considered how Chelsea’s unique challenges would impact adoption of
potential interventions. For example, we implemented wastewater testing because we learned that it was
unrealistic to convince everyone in Chelsea to test more as there was too much misinformation about
COVID-19 and testing at the beginning of the pandemic. Wastewater analysis made testing more efficient by
helping us identify the people likely to be infected. Similarly, we devised a communications strategy that
was inclusive of Chelsea’s large Spanish speaking community and utilized existing, trusted community

networks.

e The ultimate impact should be long-term change. In systems with many moving parts and different
actors, connecting existing entities in new ways is more likely to result in long-term change. Conversely,
choosing not to involve existing entities may cause systems to revert to the status quo or collapse once the
intervention is complete. The new partnerships and funding opportunities enabled by The Chelsea Project
will ensure that this public health work will continue even if CCI and The Chelsea Project no longer operate

in Chelsea.

e An iterative approach will produce better outcomes. The Chelsea Project went through many cycles of
research, development of interventions, implementation, and synthesis. Taking the time to synthesize the
outcome of each intervention we implemented helped the team reevaluate the problem and develop more
effective interventions. This iterative approach resulted in three different focus areas—wastewater, testing,
and communication—that, when combined, were extremely effective at increasing testing and vaccination

rates.

 Flexible funding is necessary for an iterative approach. The process of moving through the four steps of
research, hypothesis, implementation, and synthesis takes time and frequently changes one’s perspective on
the problem. Most funding mechanisms require project proposals that detail what the team plans to do, the
expected outcomes, and how success will be measured. Once funding is approved, it can be difficult to pivot
the approach or focus of the project because funding was approved for a specific proposal. Funders may also
have expectations around when they will see results, which introduces time constraints. The Chelsea Project

changed course several times throughout the project as we learned more about COVID-19 and



Interventions The Chelsea Project

circumstances on the ground shifted. Flexible funding allowed The Chelsea Project the time necessary to
tailor interventions to current obstacles and enabled the team to adapt in real-time to unpredictable on-the-
ground developments, neither of which would have been possible had funding been tied to a specific project

proposal.

Through The Chelsea Project, we’ve learned firsthand how complex public health systems can be at both the
national and local level. The COVID-19 pandemic exposed serious weaknesses in our current system that must
be addressed if we are going to prioritize health in the future. Moreover, The Chelsea Project is an example of
health equity in action. As we’ve seen in Chelsea, improving quality of care and access to healthcare in
vulnerable communities is extremely challenging due to language barriers, lack of trust and lack of resources.
However, taking the time to understand these specific barriers in Chelsea and how trust networks in the
community operate enabled The Chelsea Project to implement interventions that addressed these barriers and

improved access to health resources.

It has been a privilege to collaborate with so many organizations and individuals who share the same passion to
improve the lives of Chelsea residents. Our work in Chelsea proves that through iteration and partnerships, we
can implement interventions that move the needle on multifaceted and complex problems like health equity
and COVID-19. The real challenge is sustaining those efforts and making sure the lessons we’ve learned so far
don’t go to waste. We hope the Chelsea Project inspires leaders of other communities to apply our methods to

address their own public health challenges.

With thanks to all of the Chelsea Project participants:

The City of Chelsea, Chelsea’s Department of Health, Chelsea’s Board of Health, Chelsea’s Police
Department, The Chelsea Hub, Chelsea’s Department of Public Works, The Chelsea Housing Authority,
medical researchers at MIT, Simmons University, and Mass General Hospital, Dewberry, BioBot, La

Colaborativa, and the Metropolitan Area Planning Council (MAPC).
Karthik Dinakar

Chelsea Project Founder & Research Lead and Machine learning and clinical medicine researcher, the

Massachusetts Institute of Technology (MIT) and Brigham and Women's Hospital
Barry Keppard

Chelsea Project Lead and Director of the Public Health Department, Metropolitan Area Planning Council
(MAPC)

Dan Cortez
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Chelsea Project Lead and Community Engagement Specialist, The Chelsea Hub and Chelsea Police

Department

Samantha Bates

Executive Director, Center of Complex Interventions
Flor Amaya
Director of Public Health, Chelsea
Cristina Alonso
Health Equity Director, La Colaborativa.
The Chelsea Project Advisors
Joe DeRisi
Molecular biologist and biochemist at University of California, San Francisco.
Kate McCall-Kiley
White House Presidential Innovation Fellow focusing on policy design and strategy.

This publication would not have been possible without contributions from the CCI team, in particular Jess
Sousa for her work on the design of this publication, Alexander James Phillips for his input and design of

figure 4, and Dhaval Adjodah for his work on the policy simulator.

Lastly, we would like to thank the Reid Hoffman Foundation for their generous support of The Chelsea Project.
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