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Abstract 

Introduction  Meaningful engagement of partners in co-creating and refining health-related programs can increase 
the initial uptake, sustained implementation, broad reach, and effectiveness of these programs. This is especially 
important for underserved communities where resources are limited and need to be prioritized. Brainwriting premor-
tem is a novel qualitative approach to partner engagement that combines the strengths of individual idea generation 
with the concept of premortem exercise that addresses failure points prior to the implementation of new programs.

Methods  An adapted form of brainwriting premortem was used to inform iterative refinements to a COVID-19 
testing program at a Federally Qualified Health Center (FQHC) in San Diego. Patients and providers from the FQHC 
participated in interviews at two time points (early- and mid-implementation of the program). Interview data were 
transcribed, translated, and analyzed using a rapid qualitative approach. Key themes and sub-themes were identified 
and used to inform refinements to the program.

Results  A total of 11 patients (7 Spanish- and 4 English-speaking) and 8 providers participated in the brainwriting 
premortem interviews. Key themes related to possible reasons for COVID-19 testing program failure: advertising/shar-
ing information; access to testing; handling of test results; staff and patient safety; patient beliefs and views regard-
ing the SARS-CoV-2 virus; and COVID-19 testing options offered. Proposed solutions were offered for the key failures 
except for patient beliefs and views regarding the SARS-CoV-2 virus. Additional solutions offered were related to edu-
cation, physical operations, and recruitment strategies. Real-time changes to the program flow and components were 
made in response to 7 suggestions from patients and 11 from providers. Changes related to the process of returning 
results were the most common, and included sending results via email with distinct workflows based on the test 
result.

Conclusion  The implementation of the adapted brainwriting premortem technique allowed us to incorporate 
the perspective of key partners in the delivery and iterative refinement of the COVID-19 testing program. This 
was an effective tool in the context of an FQHC and can be a promising and approach to incorporate iterative input 
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from patients and providers to ensure successful program implementation. Future studies, particularly those requiring 
rapid response to public health emergencies, should consider the use of this technique.

Keywords  Brainwriting premortem, Implementation science, Co-creation, COVID-19, Underserved communities, 
Partner engagement, Qualitative methods, Rapid adaptations

Contributions to the literature

–	 Meaningful engagement of partners in co-creating 
and refining programs to address important pub-
lic health priorities can greatly increase the initial 
uptake, sustained implementation, broad reach, and 
effectiveness of these programs.

–	 Our paper describes an adapted form of an innova-
tive approach, brainwriting premortem to engage 
patients and providers in a federally qualified health 
center to refine the workflow for a COVID-19 testing 
program.

–	 The adapted brainwriting premortem proved to be 
a feasible approach to implement at multiple time-
points to gain perspectives from multiple partners 
and supported an iterative improvement of the pro-
gram protocol.

Introduction
Widening health disparities among underservedcom-
munities such as Latino/a, Black, Indigenous, and people 
of color (BIPOC) were experienced with the COVID-19 
pandemic [1]. These communities showed lower test-
ing and vaccination rates compared to white individuals 
in the United States and were significantly more likely 
to experience mortality and morbidity from COVID-19 
[2]. Further inflating the likelihood of ongoing transmis-
sion in these communities was reduced access to testing 
resources [3–8]. Meaningful engagement of partners in 
co-creating and refining programs to address impor-
tant public health priorities can greatly increase the ini-
tial uptake, sustained implementation, broad reach, and 
effectiveness of these programs [9, 10]. Engagement is 
especially important when programs are offered in set-
tings that serve historically under-represented and cul-
turally diverse communities, often with limited resources 
that need to be prioritized [11, 12]. When responding to 
public health emergencies, the need for rapid action in 
the context of uncertainty and lack of definitive evidence 
means that program development is best undertaken 
through an iterative approach. The initial program is cre-
ated based on the best available evidence and program 
elements are refined over time as additional knowledge is 
gained and feedback is received on implementation strat-
egies from partners [13–15].

The Community-driven Optimization of COVID-19 
testing to Reach and Engage underserved Areas for Test-
ing Equity—in Women and Children (CO-CREATE) 
program is a partnership between investigators in an aca-
demic institution and a Federally Qualified Health Center 
(FQHC). The CO-CREATE program was designed to 
be responsive to the needs of the community and offers 
no-cost COVID-19 testing to patients and community 
members at the clinic site of the partnering (FQHC). 
Throughout our work we engaged with a multidiscipli-
nary Community and Scientific Advisory Board to guide 
our program development and implementation [11, 16].

A number of approaches are available to support part-
ner engagement [17] (e.g., intervention mapping and 
implementation mapping [18], human-centered design 
approaches [19], qualitative systems mapping [20], rapid 
process improvement workshops [21], etc. In many cases, 
the use of multiple engagement strategies is required to 
achieve the most comprehensive understanding of per-
spectives from all partners, which can then support the 
creation of programs with the best fit to local priorities 
and resources [22]. There are few innovative techniques 
that seek input from diverse partners at multiple time 
points and allow for iterative and rapid improvement of 
a program. These techniques support bringing programs 
into practice rapidly that highlight the stakeholder’s 
voice. Brainwriting and the premortem technique are two 
innovative engagement methods that are gaining atten-
tion in public health implementation [23].

Brainwriting was developed in the context of marketing 
to provide an alternative to the traditional group-based 
brainstorming approach [24]. This technique involves 
asynchronous brainstorming where people contribute 
ideas independently using a method of writing down all 
of their ideas on a topic in a short period of time while 
in a group setting. Individual ideas are then shared with 
others in the group to expand on or to add new ideas. 
Brainwriting combines the strength of individual idea 
generation with the strength of group exchange [24]. 
The premortem technique has been used in the creation 
of new products, technology, and programs to predict 
risk for failure and prevent such failures from happen-
ing prior to launch [25]. The process involves assuming 
that the new product, technology, or program failed and 
works backwards to identify factors that might have led 
to this failure. A novel technique that combines these 
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two approaches, brainwriting premortem, builds on a 
combination of individual wisdom and group problem-
solving to identify potential failure points for the imple-
mentation of a program and possible solutions for these 
failure points [23]. Brainwriting premortem has been 
used recently in the context of implementation sci-
ence to inform the refinement of interventions based 
on input from multiple partners [26–28]. While tradi-
tional approaches to the brainwriting premortem include 
in-person group-based activities, this was not feasi-
ble during the early stages of the COVID-19 pandemic 
for members of underserved communities or frontline 
healthcare providers due to the increased care demands 
on families and on providers at clinics. Our team adapted 
the traditional brainwriting premortem approach to an 
individually engaged format, both in-person and virtu-
ally, where community members and frontline providers 
provided their perspectives on a COVID-19 testing pro-
gram at two separate time points. This paper describes 
the approach, key findings from the process, and how 
this information was used to refine our testing program.

Methods
CO-CREATE is funded through the NIH Rapid Accelera-
tion of Diagnostics-for Underserved Populations (RADx-
UP) initiative to understand practices, barriers, and 
facilitators to the access and uptake of COVID-19 testing 
and follow-up for members residing in an underserved 
community in South San Diego near the U.S./Mexico 
border. The primary deliverable of CO-CREATE was the 
design and implementation of a no-cost COVID-19 test-
ing program that was responsive to the needs of the com-
munity. Data for this manuscript were extracted from the 
larger CO-CREATE research study (described in the next 
section).

CO‑CREATE COVID‑19 testing program
The CO-CREATE program was established in May 2021 
and continues to offer free COVID-19 testing to patients 
and community members at the clinic site of the part-
nering FQHC. Community members can decide to par-
ticipate in the research component of the program or 
simply access the testing services. Participating in the 
CO-CREATE research component involves completing 
a survey and a COVID-19 test. Upon arrival to the test-
ing site, interested participants register to be part of the 
study by providing a valid form of identification and their 
demographics (name, date of birth, phone number, email, 
address, race/ethnicity). The study is then described to 
them with an opportunity to ask questions, and informed 
consent is obtained. Participants can return for repeat 
COVID-19 testing up to a total of 55 times per calendar 
year with no appointments needed. Eligibility criteria 

include speaking English or Spanish, providing informed 
consent or having a surrogate provide consent. There are 
no age restrictions; for children 7 years and older, child 
assent is obtained. This study is conducted under a pro-
tocol approved by the University of California San Diego 
Institutional Review Board.

COVID‑19 testing workflow
The initial workflow for COVID-19 testing was co-cre-
ated by the research and clinical partners prior to the 
launch of the CO-CREATE testing program. The work-
flow was presented from two different perspectives to 
the two types of participants in the brainwriting process 
– one for patients (Fig. 1) and one for providers (Fig. 2). 
The two versions of the workflow contained information 
about the activities involved in the testing process which 
included sample self-collection, informed consent, com-
pletion of study surveys and return of results. However, 
they differed in how they presented the details of these 
activities, focusing on the patient or provider perspective 
and emphasizing the aspects of the program the specific 
participant would experience. A written narrative and 
narrated video describing each version of the workflow 
were also created in English (for providers) and in English 
and Spanish (for patients). The workflow was updated by 
the research team when major modifications were made 
based on feedback from research staff or patients and 
providers during interviews.

Brainwriting premortem interviews (present study)
Patients and providers were interviewed in two phases: 
Phase 1- the early implementation phase from February 
2021 – June 2021 and Phase 2—the mid-implementation 
phase from October 2021 – December 2021. Patients 
and providers were recruited using a variety of methods, 
including presentations at clinic staff meetings, patient 
contact lists, and on-site recruitment at the COVID-
19 testing site. The brainwriting premortem interview 
guide (Table 1) was developed based on methodology by 
Gilmartin et al [23]. and refined for this study with three 
main sections: 1) general background about the partici-
pant; 2) brainwriting premortem exercise to identify key 
reasons why the COVID-19 testing program as described 
would fail; and 3) solutions for the identified COVID-19 
testing program failures. To be eligible as a patient par-
ticipant, individuals were required to be adults (18 years 
or older), speak Spanish or English, and be either a clinic 
patient or someone who was a close contact, family 
member of a clinic patient. To be eligible as a provider 
participant, individuals needed to be adults (18  years 
or older) and employed as a clinical provider or admin-
istrator at any of the clinic’s primary care facilities. Par-
ticipants were provided a $40 gift card for completing 
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an interview. Interviews were conducted in-person 
or virtually using Zoom in Spanish or English, lasted 
15–30 min, and were recorded. CO-CREATE study staff 

conducted the interviews after participating in a train-
ing led by experts in qualitative data collection methods. 
The training included brainwriting premortem literature 

Fig. 1  Workflow for COVID-19 testing program for patients

Fig. 2  Workflow for COVID-19 testing program for providers
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review, interactive interview practice sessions, and devel-
oping detailed protocols. All interviewers observed the 
first interview (with a provider) as part of their training 
that was conducted by an experienced clinical research 
interviewer. The team met after to discuss and refine the 
process.

After consenting, participants provided general back-
ground information and were then introduced to the 
appropriate version of the COVID-19 testing workflow 
(patient or provider; Figs. 1 and 2). The testing flow was 
presented visually while a pre-recorded video of the 
interviewer was played to verbally describe the process. 
Participants were asked to imagine that the testing pro-
gram failed and to think about why it failed. They were 
asked to list all potential reasons for the program’s fail-
ure and then to identify what they thought were the top 
three reasons for failure. Interviewees were then asked 
to identify possible solutions to their reasons for failure, 
as well as anything else they wanted to share or general 
comments. Interviewers took notes during the interviews 
about actionable solutions that could be implemented 
immediately (e.g., posting location and time of testing 

offerings on social media sites). The COVID-19 testing 
program workflow was modified for Phase 2 based on 
solutions that were presented during Phase 1 interviews 
as well as research staff recommended changes from 
early implementation. Phase 2 interviews (October 2021 
– December 2021) showed participants this updated 
workflow but the interview questions remained the same.

Analysis
After interviews were completed, the recordings were 
professionally translated and transcribed. Data cleaning 
was completed by research staff. A rapid thematic analy-
sis approach was used to identify overarching themes 
from the interview transcripts. Rapid thematic analysis is 
an applied but still rigorous method that can be used to 
produce actionable and targeted information on a shorter 
and more pragmatic timeline than traditional thematic 
analysis. This approach can be used in circumstances 
when there are highly structured and defined deliverables 
and the information gained from the analysis is meant to 
inform specific actions (i.e., refining a program to address 
concerns raised by diverse partners) [29–31].

Table 1  Brainwriting Premortem Interview Guide

Patients Providers

General background “My first set of questions will ask about general experiences 
accessing or receiving care at the clinic.”
1. How long have you been receiving care at the clinic?
2. From which types of providers have you received care 
here?
3. On average, how many times per month do you visit 
the clinic to receive care for you or a close family member 
or friend?
4. How has this number changed during the COVID-19 pan-
demic [since March 2020]?

“My first set of questions will ask about general experiences in 
providing care at the clinic.”
1. How long have you been working at the clinic?
2. [If a provider] On average, how many patients do you see 
for in-person visits each week?
3. How has this number changed during the COVID-19 
pandemic?

Presentation of COVID-
19 testing program 
workflow

Fig. 1 Fig. 2

Brainwriting premor‑
tem

Now, please take 5 min to think about this proposed pro-
gram and why you think it might not work for you or other 
community members who receive care at the clinic. If you 
can, write down any thoughts so we can discuss them 
and let me know when you are ready. (Keep flow diagram on 
screen for the participant to reference).
Let’s start by reading through the list.
Now I’d like you to identify which are the top three most 
important reasons from this list?
1. Let’s start with what you think is the most important 
reason for failure?
2. Do you have suggestions or ideas about how to address 
this failure?
3. Let’s move on to another reason for failure. What is that?
4. Do you have suggestions or ideas about how to avoid 
or address this failure?
Repeat for up to three reasons or until 30 min have elapsed

Now, please take 5 min to think about this program and why 
you think it might not work for you, your patients, and/
or other community members who receive care at the clinic. 
Think about what the key challenges and barriers may 
be for implementing this program at the clinic as well 
as the population that it serves. If you can, write down any 
thoughts so we can discuss them and let me know when you 
are ready. (Keep flow diagram on screen for the participant to 
reference).
Let’s start by reading through the list.
Now I’d like you to identify which are the top three most 
important reasons from this list?
1. Let’s start with what you think is the most important reason 
for failure?
2. Do you have suggestions or ideas about how to avoid 
or address this?
3. Let’s move on to another reason for failure. What is that?
4. Do you have suggestions or ideas about how to avoid 
or address this?
Repeat for additional ideas
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Coders were trained by an expert in this data analysis 
approach. Interviews were initially double-coded using 
pre-determined codes based on the interview guide and 
reviewed together to build consensus and resolve dis-
crepancies between coders. A second round of coding 
was conducted by the lead coder (BR) who synthesized 
all codes and identified additional subthemes and topics 
which were then verified by secondary coders (LA and 
KC). Data were organized by respondent type (patient 
and provider) and time point (Phase 1: early implementa-
tion and Phase 2: mid implementation) to explore differ-
ences and similarities across individuals and time points.

Results
Characteristics of patient and provider participants
A total of 11 patient interviews (5 in the early-imple-
mentation phase; all conducted in Spanish) and 6 in the 
mid-implementation phase (2 conducted in Spanish, 4 in 
English) and 8 provider interviews (4 in each phase; all 
were conducted in English) were completed. Participants 
between the two phases did not overlap. Patients reported 
being clinic patients for a few months to 20 years, and 3 
reported not being a clinic patient and visiting the clinic 
for the purpose of testing. Patients reported seeing a vari-
ety of providers and number of clinic visits ranged from 
rarely to as many as 10–11 per month. Approximately 
half of the patients reported a decrease in visits since the 
COVID-19 pandemic started, half reported an increase 
in visits, and one person reported no change. It was also 
noted that the types of visits changed with the COVID-
19 pandemic (e.g., more telehealth visits compared to in 
person visits).

Providers reported their tenure as ranging from 1 to 
35 years in Phase 1 (mean = 14 years) and 1 to 16 years in 
Phase 2 (mean = 6 years). Fifty percent of Phase 1 provid-
ers were in the Pediatrics department, while 25% were in 
OBGYN, and 25% were in another department. Seventy-
five percent of providers in Phase 2 were in Nursing and 
25% in Adult Medicine. Most providers in Phase 1 were 
Physicians (75%) and 25% were in Clinical Administra-
tion, while in Phase 2, most were Clinical Administration 
(75%) and 25% were Clinical Staff. Providers reported 
between 40–100 patient visits per week pre-pandemic 
with most providers noting a decrease in in-person 
patient visits since the start of the COVID-19 pandemic 
due to an increase in telehealth visits. It was also noted 
that adult in-person visits were more impacted compared 
to pediatric visits and that in-person visits with RNs were 
higher compared to provider visits.

Top reasons for COVID‑19 testing program failure
Some of the themes and subthemes span across both 
implementation phases and participant groups. The 

6 main themes that emerged from the reasons for the 
potential failures of the COVID-19 testing program 
in both early and mid-implementation were advertis-
ing/sharing information, handling of test results, staff 
and patient safety and testing options offered. In con-
trast, patient beliefs and views of the SARS-CoV-2 virus 
emerged in early implementation only and access to test-
ing emerged in mid-implementation. (Table  2). Access 
to testing was the most commonly mentioned failure by 
patients and providers and emerged in Phase 2.

Subthemes for advertising/sharing information included 
not promoting the testing program enough and the bro-
chures and study information having too much to read/
too many words. Subthemes that emerged for access to 
testing were limited hours/days and no weekends, incon-
venient testing locations, unsafe testing locations, and lack 
of technology literacy/access to participate. Subthemes 
for handling of test results were concerns regarding the 
completion of forms without a U.S. home address or email 
address, mistrust of emailed test results, difficulty reaching 
patients with their test results, extra work for staff if results 
were delivered in person, lack of timely return of results, 
and not communicating positive results to patients’ provid-
ers. Subthemes for safety included patients not following 
COVID-19 safety protocols, patients being in the presence 
of potentially infected people at the testing site, the fear of 
being exposed because the testing location would be near 
the main entrance to the clinic, and insufficient personal 
protective equipment for staff. Both patients and providers 
listed patient beliefs and views of the SARS-CoV-2 virus as 
a reason for failure, and providers also noted that limited 
testing options offered would be a reason for failure, spe-
cifically parents being reluctant to collect samples for their 
children and the lack of rapid antigen testing since, at the 
time, CO-CREATE only offered polymerase chain reaction 
(PCR) tests. Other themes that emerged as reasons for 
program failure during Phase 1 only included misinforma-
tion from unreliable sources, culture, fears and beliefs of 
patients, lack of trust in the system and science, and reli-
gious beliefs. These themes did not emerge in Phase 2 and 
were replaced by more pragmatic themes related to access 
to testing and handling of test results.

Proposed solutions to COVID‑19 testing program failures
The main themes that emerged from the proposed solu-
tions to the COVID-19 testing program failures over-
lapped with the perceived failures in both early and 
mid-implementation included advertising/sharing infor-
mation, access to testing, handling of test results, and 
testing options offered while education emerged in early 
implementation only and staff safety, physical operations, 
and recruitment strategies emerged in mid-implementa-
tion (Table 3).
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Specific strategies for the theme of advertising/shar-
ing information included incorporating visual materi-
als describing the program available at the testing site, 
website/social media showing the testing schedule, 
using multiple modes of advertising (TV, flyers, schools/
parents), and clarity about when and where testing was 
offered. Solutions related to advertising/sharing informa-
tion were the most mentioned and emerged in patients 
for both Phases and providers only in Phase 2.

Specific strategies for access were extended hours and 
weekend testing, walk-up testing, easy access to testing 
at the clinic, moving testing to a more private location 
indoors, and having the testing site in front of the clinic. 
Recommended strategies for handling test results were: 
sending results by email to patients and their providers 
to communicate positive results, emphasizing during 
testing the importance of accurate contact information 
so that participants could be reached with test results, 
sending results by text, and encouraging patients to set 
up an email account if they did not have one. Solutions 
related to access to testing and handling of test results 
were commonly mentioned and emerged in both phases 
for patients and providers. Strategies for testing options 
offered were: providing a saliva test for pediatric patients 
and having rapid antigen tests available. Solutions related 
to testing options offered emerged with providers only, in 
both phases. Strategies for education highlighted helping 
people understand the severity of the COVID-19 pan-
demic, education about testing and vaccination, and a 
hands-on demonstration of the testing process. Specific 
strategies for staff safety were: N95s for those in front-
line contact with symptomatic patients; designated places 
for personal protective equipment donning and doffing; 
separate testing areas for symptomatic and asymptomatic 
test-seekers; and delaying research surveys for sympto-
matic patients until after their quarantine period ended. 
Strategies for physical operations were: using floor decals 
to designate 6 feet distance for lines; posting signs to 
indicate flow; and stocking up on testing supplies when a 
surge is expected. Finally, strategies for recruitment were: 
disclosing the content and purpose of the research survey 
at the start of the testing process; sharing how participa-
tion will help others; and speaking to people in respect-
ful and appropriate ways based on their level of literacy 
and comfort. The safety, physical operations, and recruit-
ment themes were only mentioned by providers in Phase 
2 interviews.

Changes to program flow based on proposed solutions
A number of changes to the testing workflow were made 
in response to solutions proposed by patients and pro-
viders during the brainwriting premortem interviews 
(Table 4). Changes related to the handling of test results 

were the most common and included sending results 
via text with distinct workflows based on the test result. 
Specifically, all results were sent to patients by text, but 
a request to contact the team was sent only to those with 
positive results (patients with negative or invalid results 
were not asked to contact the team). Patients with posi-
tive results were also called by a physician or nurse on the 
research team, with three attempts made.

Changes to the advertising/sharing of information 
and education were the second most common, result-
ing in the development and distribution of aesthetically 
pleasing flyers at the testing sites. Designated on-site 
staff managed social media and website updates instead 
of relying on off-site volunteers to help with updates. 
Changes were also made to solutions proposed for staff 
safety (e.g., requiring N95s for on-site staff instead of nor-
mal face masks), physical operations (e.g., using colored 
cones to help with social distancing when patients stand 
in line for tests), and testing options offered (e.g., pro-
vided rapid antigen tests starting in June 2022). Overall, 
changes were made in response to 7 suggestions from 
patients and 9 suggestions from providers.

General comments
Participants were prompted to share general feedback 
or comments and positive feedback was noted as a com-
mon theme by English-speaking patients. This included: 
viewing the testing program as easily accessible and a 
good resource for the community; noting that trust was 
built in the community by testing everyone (symptomatic 
and asymptomatic); agreeing with focusing on areas 
with high positivity rates; and noting that test results 
were delivered in a more reliable and efficient manner 
with CO-CREATE compared to other testing services. 
Spanish-speaking patients commented that incentives to 
participate in the study and the outdoor testing location 
were good, in addition to also viewing that the testing 
program as easy to access and acceptable. Providers com-
mented in Phase 2 that the testing program was a good 
resource for the community, that CO-CREATE staff were 
helpful, courteous and communicative, that the testing 
site was located in a convenient location, and that being 
walk-up, no appointment, was helpful, although there 
were long wait times during COVID-19 surges.

Discussion
We used partner-engaged interviews based on an 
adapted version of the brainwriting premortem tech-
nique to inform the iterative refinement of a COVID-19 
testing program at a FQHC in the San Diego community. 
Multiple perspectives from providers and patients were 
represented in two distinct implementation time points 
allowing for an iterative and multi-partner improvement 
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of the testing protocol. The process allowed us to incor-
porate the perspective of key partners in the delivery and 
iterative refinement of the COVID-19 testing program. 
Multiple changes to the testing protocol were made as a 
result of this feedback.

The most common potential failure reasons reported by 
patients and providers proved to be the sharing of results 
from the COVID-19 test with patients in a timely manner 
using an approach that was meaningful, low burden, and 
did not overextend an already overburdened healthcare 

system due to the pandemic. The most commonly recom-
mended solution was related to providing information 
to the community about the continuously changing test-
ing guidelines and the pandemic, especially in regard to 
reaching out to patients promptly and reaching all who 
might be interested in services offered by the testing site. 
Revisions to the workflow were adopted based on these 
recommendations. Our findings in terms of specific bar-
riers and general recommendations are similar to other 
recent publications on the implementation of COVID-19 

Table 4  Proposed Solutions to COVID-19 Testing Program Failures and Changes Made to Program Flow to Address Them

Proposed Solution for COVID-19 Testing Program Failure Implementation of Proposed Solution

Patients
  Advertising/sharing information – Provide visual pieces describing 

the testing program available at the testing site
Aesthetically pleasing flyers are provided at the testing site, website, 
and social media.

  Advertising/sharing information—Publicize when and where testing 
is offered on website or social media

On-site staff update the website and social media as needed in real-time 
instead of emailing off-site volunteers to help.

  Advertising/sharing information – Use TV, flyers, schools/parents, 
word of mouth to publicize

Interns distributed flyers throughout the community in the winter of 2021. 
The testing program was featured on news TV and outreach was con-
ducted at all local schools and private schools informing them of testing 
services.

  Handling test results/ Return of results—Send results by text Results are sent via text if they are negative or invalid and those with posi-
tive results are texted with a message to contact the CO-CREATE team 
to get results by phone.

  Handling test results/ Return of results – Communicate results 
with the patient’s doctor

Patient test results are sent to clinic medical records to be imported 
into patients medical charts. Patients with positive test results are encour-
aged to contact their Primary Care Physician for follow-up.

  Handling test results/ Return of results—Send test results by email Results are being sent via email as the priority.

  Education—Help people understand the severity of the COVID-19 
pandemic

CDC/CDPH COVID-19-related flyers and information has been made  
available.

Providers
  Handling test results/ Return of results—Emphasize the importance 
of being able to get a hold of people to give test results

We ask for multiple methods of contact information (phone, email, 
address).

  Handling test results/ Return of results—Send positive results 
to patient’s provider in an email

We send results to the clinic via secure document.

  Safety (Staff) – Provide N95s for those in frontline contact with  
symptomatic patients

All staff are required to use KN95’s on-site instead of normal face masks.

  Safety (Staff)—Collect surveys from symptomatic patients after their 
quarantine period

We encourage all participants to take the survey home and only return 
the survey once they receive their negative results or if they receive posi-
tive results, when they complete their isolation period.

  Education – Provide education about testing and vaccination Educational forms are available on-site, on our website and social media 
for patients to review.

  Education – Provide a hands-on demonstration of testing process 
to show it is harmless

We ordered a model nose to show how far the swab goes inside the nose 
and how easy it is for people to collect their own sample.

  Physical operations – Use floor stickers to designate 6 feet distance 
for those standing and moving in line

We started this during the 2022 Omicron surge, using colored cones 
to help distancing.

  Physical operations – Use signs to indicate where to go and/or  
barriers so people can’t go another way

We tried this, our community doesn’t follow.

  Recruitment strategy/communication with patients—Disclose 
what the survey is, what it will be used for, and how long it will take 
up front to build trust

This has been implemented since the beginning of the project.

  Testing options offered – Provide rapid antigen tests We started offering antigen testing for the community in June 2022.

  Order tests through study staff and not through the health center 
system

We cut the time per participant in half by using a secure electronic 
database to transfer test tube barcodes rather than ordering tests 
through the clinic.
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testing programs [32–35]. A broader theme that seems to 
be especially relevant across studies is the need to con-
sider the preferences and circumstances of the specific 
priority population in a dynamic manner (at multiple 
time points to account for the rapidly changing pandemic 
context).

Engagement of partners in the creation of public health 
solutions has been broadly recommended in the field. 
Equally, if not more important, is ongoing engagement 
of these partners (checking in more than one time) espe-
cially when dealing with public health emergencies where 
guidance and evidence rapidly evolve. In a recent pub-
lication, Eisman and colleagues emphasized that rapid 
adaptations responding to urgent public health crises 
are critical to implementing impactful solutions [36]. 
Øvretveit also emphasized the need to use implementa-
tion science approaches to address COVID-19 pandemic 
challenges in health care settings [37].

As noted in the introduction, there are multiple 
techniques that can be used to achieve meaningful 
engagement of partners to inform potential program bar-
riers and facilitators and eventually lead to strategies to 
address these barriers before and during implementa-
tion [17–21]. Our paper intended to expand the imple-
mentation science toolkit with a novel, less frequently 
used approach that happened to be also rapid. We believe 
that researchers should consider various approaches and 
select the one that seems to fit best for their circum-
stances. The use of the brainwriting premortem exercise 
was feasible to complete in the context of our study, but 
it was not used as a stand-alone strategy to engage with 
our partners. We used brainwriting premortem in com-
bination with monthly community and scientific advisory 
board meetings to develop a theory of change of COVID-
19 disparities in our setting [11] and an iterative ethno-
graphic assessment of the engagement process in the 
advisory board meetings [16]. Jolles-Perez and colleagues 
recently operationalized five principles of a co-created 
collaborative process to enhance implementation efforts 
that encompass equity, reflexivity, reciprocity and mutu-
ality, transformative and personalized, and facilitating 
relationships [38].

Important limitations for this study included the use 
of an individual instead of a group-based approach to 
the brainwriting premortem process. Although we were 
not able to capitalize on the group-based strength of 
the method, conducting individual interviews allowed 
for this approach to be feasible in the context of the 
COVID-19 pandemic where bringing together groups 
of providers and community members presented a sub-
stantial challenge. We also conducted only two waves of 
the brainwriting premortem process, which limited us to 
input at two time points (pre-early implementation and 

mid-implementation). In future studies, more frequent 
use of this technique in conjunction with other methods 
of implementation and evaluation could provide real-
time guidance from key partners on how the program is 
implemented. There is increasing interest in the field in 
using real-time input from partners to guide and adjust 
implementation. Recent publications describe methods 
to guide this process [39].

Conclusions
This study adds to the growing literature on pragmatic 
methods for rapid and meaningful partner engagement 
by presenting successful application of the brainwriting 
premortem approach to identifying and implementing 
revisions to a COVID-19 testing workflow during both 
pre- and post-launch of testing activities. Brainwriting 
premortem was an effective tool in the iterative refine-
ment of a COVID-19 testing program in the context of an 
FQHC and can be a promising and approach to incorpo-
rate iterative input from patients and providers to ensure 
successful program implementation.
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