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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
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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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Fig. 1 Workflow for COVID-19 testing program for patients
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Fig. 2 Workflow for COVID-19 testing program for providers

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
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After Testing
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conducted the interviews after participating in a train-
ing led by experts in qualitative data collection methods.
The training included brainwriting premortem literature
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Table 1 Brainwriting Premortem Interview Guide
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Patients

Providers

General background

Presentation of COVID-
19 testing program
workflow

Brainwriting premor-
tem

“Mly 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?

3.0n 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]?

Fig. 1

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

"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?

Fig. 2

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

screen for the participant to reference).
Let's start by reading through the list.

Now Id 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

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 Id 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

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].
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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
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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).



Page 7 of 16

(2024) 24:12

Rabin et al. BMC Health Services Research

10U 10 gINOD aAbY A3yl i a4ns Jou a4, A3yl 10y)
paisal 106 1snf Aay1 10y1 1004 23 pub 3jdoad Aubwi
00] buipipbai boyy pai iay10up OS|D $21241 puy
“*SoM AaAINS ay3 21ayM baip ay3 Ul 1snf 3jdoad jo
10] D §] 21341 padI110U am Jujod U0 1D YUly] [ 35NDIaq
a4ns aybuwl 01 15N A3AINS aY3 21D1IUI-3] PINOD M
)nsai aA110bauU D panadal an A3y 121D aqADwW ADS
PINOM | S2U0 12430 3Y3 104 INq ‘AaAINS 341 Op UDI
Aay1 ‘sak “ay) jpuaiod b 3aq pino3 1oy) oS 1 buiaby
WIayJ JO Xs1 $S3] S,21aY3 aAD11 10) S1y3 bujop 21D
10Y1 3doad 4o d11puwio1dwAs Jou 210 1pY1 s3uaDd
SNsIaA 211pWOoIdWIAS 310 0ym Spua1IDd 521341 J1 995,

1uswdinbs aApda104d ybnous 1ou -
(L=u)yge1s-
ssao20.d bunsal bul

-Inp BuiduelsIp [B120S BululPIuPW 10U -

ajdoad pa1dayul Ajjenuaiod punole buiaq -
(¢=u) swuaned -
(e=u) Krajes
,/ua1i313p 0 3q pjnod
3/QDJIDAD DY BUIADY JOU pUD YIOM 310J3G JO YIOM
131D 3102 %335 0] SpPaauU 10Y1 APOGaWOS 10 1JnoLIp
3/11] D 3q pjnod 1 0 “sauul} as0Y1 buLnp awoy ¥20q
bunnwiwo 1o 3i0M uj 10 YIOM O] buiNWWOod 1D
a/doad Jo 10] v/ Ayunwwod SSp2-buIOM D S| S1Y3
“[]aM SD SS300D pUYaaM O] UOIIPPD UJ SInoy
Wd 10 sinoy papuaixa 01 dn J1 bujuado inq ‘sinoy
awinApp 1snf 03 pawil bujaq 10U pup 1531 01 3|qD
~[IDAD 34,n0A 10y 3wl 341 1snf §31 ‘bulsa) 03 552200
‘ubawl | 1oym puy bunsa 03 ssaoop 1snfyuyl |,

Ss900e /A28 ADBOjOUYDS] JO oeT -

so11s160] pue bupyied 0y

aNp 21ed 03 59228 Juaned Yum Bulapaul -
(7=U) SINOY PUXSaM IO PapUIXa BulABY JON -
(£=u) Ag BUIALIP S1BD WOl

3JBS 10 JUSIUSAUOD JOU SUOIRDO| Bulsa] -

(£ =Uu) bunsay 01 SS9y

sawayIgns -

(u) sawiay ]

uonejudwajdwi-pi/Z aseyd

21531 10 Pa1DUIIDA 8 O] paau ou ‘sny3 !Aiu
-nwiwl [piNIbu ALY A3Y1 10Y1 3A3112q pub GIA0D
AQ pa1dajur uaaq Appaljp aAbY 10Y1 SIaY310 puy,
SNJIA Z-A0D-SHVYS

9y buipiebas smalA pue s3a119q Jualled

Jewiaya] jo pjoy p 16 031 Ajiqour ub pup 3nsai
aA1Is0d D 31M Op aM Op Joym puy “uoipjndod ino
10§ 3|qQDIjai SO SADM|D 10U 2D SI2QUUNU 3UOYd 3|QD
-lj21un aq Apwi s3nsai aAisod 1oy dn-mojjoy 10y2
bujuibowi 1snf som 1ybnoyi jpuy pup piiyl ay3,

sjusunujodde uosiad-u; 1e

SNSSJ JSAI[SP 01 PISU JI J4PIS 10) HIOM BIIXT -

(€ =u) syusned Buiydeas awly pleH -

(7=U) s3Insa4 JO uIN}Y/synsa 1s9) BuljpueH
SaWLYIgNs -

(u) sswaYy |

uonejyuawa|dw| A1e3/| aseyd

,Jou a4,A2y1 120 Ul Uayp) ;parpjndiub

34,4341 31| $00] J1 OS SD3ID JUBIBYIP Ul PaIIDULIO)
Y1Iq JO 31Dp IO aWDU JIaY1 51 AYmIng ‘awbs ay1
|0 24,434 i 1U21a4JIp S)Nnsal asoy1 aip Ay, ‘a1 29
PINOM $3Nsal 250y bUILLILUOD 35343 aY1 JO dWOS
31DI0qbJa MOY 335 UDD | SNDI3Qq 431SDa 3q PILY}
‘43419 0 21Dp pup awbU SAPOGAIAS Ul Moyl 1snf
10Y3 210jdwia} 1Y3 pasn pub a1pjdwal 3isbq aUO
Uo paaibp sAnb noA Ajuo Ji —aiow b poy sAnb noAk
J1123) | OS WU24241p 31q 3331 D S, ‘dwbu 3y1 Ind 1o
Y141q JO 31Dp 2Y1 10WLI0} 12Yia SAnb noA uaym ing
QUIDS aY3 S ‘yonw A11a1d ubawi | i3ybjy “s3nsal
ay1 aA1b 01 1no puas sAnb noA 1oyy sj1bwa ay1 uo
JU2I34JIp SI BuNIDWLIO) 3Y3 JO JWIOS 1DY1 9I110U |,

bun

-1PWIOJ 03 ONP SINS3I 1531 PI|IBWS JO ISNIISIA -
[leW 9ARY

1,U0P JI W0 919|dwod 01 MOy Buimouy 10N -
SSaIpPe SN 9ARY

1,U0P JI W0 919|dwod 01 MOy Buimouy 10N -
(€=U) s3InsaJ Jo uin3ay /synsai 3s3) buljpuey

DHOM JIaYy1 JO a5ND23Qq paisal 1ob pub

1N0 awo> 0] 3jdoad 10J 3JN2Lyip 31D SINOY 3s0Y] [33)
1 0S Y034 00-€ 03 00°§ WO S yoam aya buunp
aA313q | U010 JO INOY 3Y] S| SUO JaqUINU 3y,
sAep puaxaam 1o ybnoua buiaey 10N -

1591 € 196 01 pasu usym s|qejieae bulsq 10N -
(z=U) pa11wl| a4e SINOH -

(= U) bunsa} 0} ssaY

SowBaYIgNs -

(U) sawdy |

uonejusawa|dw|-pI/z 9seyd

Jop 1ybiw noA 1oyl 1531 10 s3jdwips

3140 ainjIpj 3yl 0] ppaj Ub2 JDY1 YUIYl | ‘212 JO
§/020]01d 3y} MOJ0} LUOP PUD ‘9A31jaq 3,uop ajdoad
30U 0 "5]020104d 24D 3Y1 MOJj0 L,Uop A3Y3
'SYID3P 10 PasDadAP Y3 JO SasDI Y1 bujaas uana,

pasodxa bulag Jo |nylesy s19y1o xeu 1ybiw
9DURIIUS DIUI|D UleW Y1 JeSU U0ed0| buisa) —
sj020301d A134€S 6 | -QIAQD BuIMO||0f 10U —
(z=u) syuaned -

JSETL-IN

,111n0qD Mouy 3,uop
ajdoad Aupw 3snD23q ‘pauiojul S| aUOAIIAS 10Y)
‘212431 bu1aq $1Ua1 10 S3]qDI 241 1NOQD PauLIoju]

3q 0] paau ajdoad 10yl 23 | Jaylia Wayl djay
Lupjnom 1oy3 ‘Audignd ybnousa bujop 10U yuiyl |,

peal 01 ydnw 00} ‘spiom Auew

001 BulABY S199YS UOIIBWIOJUI/SINYD0Ig -
uopowold/A1piignd ybnous Bujop 10N -
(€ =u) uonewuoyul burreys/buisnisApy
sawayIgns -

(u) ssway |

uonejusawa|dwy] j4e3/| aseyqd

siapinoid

syuaned

saseyd uoneuswa|dul|-piy pue uonelusws|dw] Ajie3 bulinp SMalAISIU| JSPIAOI PUB JUSIled WO} dinjie4 welboid buiisal 61-aIAQD 104 suoseay do| 10j saway] € jqeL



Page 8 of 16

(2024) 24:12

Rabin et al. BMC Health Services Research

Abom J1ay1 uo aq uayi pup

202 1pY1 126 01 JUDM A3y 10 31D3 10) 24341 24 Ay |
'210d21140d 0] buUDM WY1 JO SWId) Ul 00} 401oD)
D 3q AbwW 10y} 1341DaM 3y Japun IO [[I SaU0WIOS JI,

s1edidied o1 buizuem Jou pue |1 buljsy syusied

/2[qD[IbAD

SI'SI42 1DY1 IO pIoM ay1 106 Ajjpai 01 Aunwitiod
3y1 ul auop buiaq s1pbym ‘sao1AIas ay3 JO uoowoId
***|NY$5322NS 3G 10U PINOM 11 AYm 01 SD Ja111pq D 3q
PIN02 10Y1 ‘SaliAaD bulisal ay 0140 $S320 bulISal
aY1 0] SsaU2IDMD Ybnoua buiouwioid Jou aiom Jj,

Audignd ybnoua buiop 10N -
(¢=u) uonewJojul burreys/buisiIsApyY

J2UUDW JaUOO0S D UJ S)Nsai paau Aay)

asnNp22q 1snf “uospai apjn211pd D 104 D1IDWOIAWIAS
JIUIN)3J 0 10 42431 01 JUDM JOU APOGaLIOS 2SND2
pIN02 11 %20q 3Nsai 1531 D 19b 01 Y 7 upyi 210w bui
YD1 $11 | "DIDP UOI1D3][0D 1S3) UO dWil) punoipuin,

J3pIA0Id 01 SINSI 3ARISOd BUNLIIUNUILIOD JON -
A]2WI1 10U S1NS31 JO UINIBY -
(7 =U) s}Nsai1 JO uIN}aY/s3nNsa1 1s3} BulpueHy

,SalpaLwual awoy op pup auwioy Abis 03 bujob

343/ “1DY1 1O SIY1 J10J P21$a] 12D 01 SpIy INO YD)
AlIDSS302U 3,UpInom am ‘ainynd Aw ui jjap), ‘buifps
way3 JO Jalbq ay3 120 3jdoad buiniab anuiuod o3
3I0M 0] SDY [DIaUab Ul 2100 Y1jpay 3yl YUIyl [ 1Yyl
131DQ D 512 pUY 24NN 3yl UIYIIM WSIDNdays
524241 10Y1 ADS 01 JUDM | pUY [DUOIIPDI) KISA
'95UaS D U ‘SI 343y 21n3nd ay1 AUUnuwod UbdIxaly
D Ajupuiwopaid buiaq aiaH 2uo biq b s ainynd,

suanied Jo s§a11aq ‘sieay ‘2inynD

/05 9914 10} SISIA 2UOYdd)a]

0p 01 buI0b 10U $21UljD 3Y1 ‘9344 3G PINOM IDY]
21042q da1s A1A2 Ybnoyl uaAa ‘Jujod 1py1 10 05 "33}
D 521241 Uay] LUOp NOA J| §aoUpINsul [DIIPaw SADY
noA oQ 93} b Sa1aY1 ‘USiA 2UOYda)a1 s1y1 buiop
a1oM ‘Abs pup dn |10 $151U0IIA34 JNO “YSIA duoyda
~/21 D Op aM UdYM 3snpiag “Wa1sAs ayl JO 1iod 10y]
319/dw0> 01 buipuny ou sby oYM JuaDd paiaisibai
AIMau p 1og 3jnouyip aq o1 buiob s ‘Ajpiuassa puy,

S}NS3I DA}
-1sod ssndsip 01 1ualed o) Juswiuiodde JO 150D

Apnis ay14a3ua 01 JUasu0d buiniab
‘buiuuibaqg ayi ug3ybu ynouip aq pinod ssasoid
1UasU02 3Y1 1bY1 S| pasiou | buiyl 1siy 3yl oS,

$s920.d 1UasU0D 3noyid

. 1bY1 Jo doj uo s Apoqauios 1oy |

A11N23s 210W ‘sipy 20w “Jusuudinba jp21pau
aIo0wW 10 sAIb} 3q 10Y3 JaY1aym /~buiyon) a4apm
Jbym mouyy ;bunydpy SIpym ‘23s 5197, ‘1Yl Jo dol
uo soym 1oyl buisiniadns uosiad b aq aiayl 10y,

sa1iddns pue sonsibo|
9IS UO 35IA12dNS 0] papeaU JaquIsW Je1s

punoibyopq

ounp] b woly buiod ajdoad Jay10 10§ Ayriom
-1SN13UN 3J12i| D Waas ub> 1o buryibd ayl uj 1IN0

1 buiapy 1nq ‘buiyifiana pup siopoop isnf yim bui
-pling pasuadjj b 0] 1Xau s3] JIUl> D 01 ]Xau S
‘Ypak ‘ubauwl | ‘AY1IOMISNIIUN 2Iq 313l D WIS UDD
10) buryiod ay1 ur 1no aus buisal b buiAby Yulyl |,

(spunolb
-oeq OUIeT YUM 35043 J0j) AY1Jomisniiun
w9 1ybiw 30| buptied Ul uopedo| dulD

, "35[3 21oyMawIos pajowloid buiaq Si
10Y1 bUIYIBWIOS I SIY1Ji MOUY LUOP | OS 243y [un
wiboid ay11N0gp MOUY LUPIp | 51 WY1 JO U0,

Aupignd ybnous buiop 10N -
uonew.oyul bueys/buisiIsApy

, 00QaoD4 WO4J 10U Ja11IM]

Wio4) JouU ‘Wwpibpisuj Lo ‘DIpauu [DID0S UO anJ)
buiyiawos bujaq ubyl Jayivi ‘vopwiojul bui
-ppaids Jo Aom D $111DY3 10 ‘3N S J1 UOIDISPISUOD
01Ul bupypl Jo pp3ISul ‘Dipal [DI20S AQ yaNLW 00)
papinb aq sanjaswiay 13) ajdoad —mou 1ybu bipaw
[DI20S ‘A]210UN1IOJUN “3|QDIjaJ 1Y) 10U S,11 SaWI
Aupw ‘[3jgipnpul] pappojuMOp 1 UOIDULIOJUI dY]
10 SN $aY2DaJ UOIDULIOJUI 241 ADM Y1 ‘SmMau ay)
‘A|jpas 10y1 ‘swajqoid uIbw Y1 JO U0 SI SIYI YUY,

$92IN0S 9|gel|=2iun WOl uonewliojulstin

Aom 1041 31 Jo yuIY) 3jdoad ‘a1

S Uy 9]dwiDXa J0J IDWIUD 1531 243 9 O] JUDM
Juop | ‘s1oy1,'bid bauinb ay1 2q 01 JUDM JUOP |,
"AS am OIXaY\ Uj 11 ISNASIP NOK pub 3314 10§ NOA O]
1430 A3y uay1 1nq 1 4oj Aod o) Aauow ay1 arby
LUOP NOA pup ‘aA1sUadX2 00] S11 15JL) 9SND3Qq “A10]
-2IpDIIUO2 §,1DY] ‘1SN41 LUOP A3Y1 1DY] ‘UOSDaI Y]
3q pInom 1oy 2214 10J buyIdLIOS S11 UdYM A3ijonb
Ppoob aq J,uom 1 axi| Poq s buiyIaWos 10yl aA3laq
sAom|p sounpT a1 ‘builsal a1 buIAby yum ‘puy,

Aujenb
poob 10U s 11 1eY3 9DRSSAW SPUIS BUIS] 3.

JSupiodway

buIyIaWIOS $11 DY) 9A31[2G OYM ‘U 3A31j2q 10U Op
oym ajdoad Aupw a1p a1ay1 ‘buryl Jupriodwi 1sow
ay1 10y Uiyl | 3jdoad 12043Ip 01 SUOSDaJ [DI1Ijod
‘a/dwbxa 10 ‘91D 21241 1DY1 2A31j9Q OYM ‘11 1SN}
LUOP OYM “SNUIA SIY1 Ul 2A31[2Q J,UOP OYM DNayindp
21D OYM 3jdoad ay1 s31 “Ajpupriodwr 10w KUyl |,

(C=U) SNIIA Z-NOD-SHVS
2y buipiebal sMaIA pue sja1jaq Judnied

siapinoid

sjuaneq

(panunuod) g ajqey



Page 9 of 16

(2024) 24:12

Rabin et al. BMC Health Services Research

,21qDJIpAD spy Juaipd

Y1 IDYM 10 —)uUpM AbWwi JU311d 3Y1 IDYM JO SULID)
uj suopdo anb pup ‘buiisay uabiup pidpi agAbui 0s
9)/S 1531 341 1D 3|QDIDAD 31D 1DY) SU0LdO busa) ay),

1591 usbnue pidel se yons suondo buiaey 10U -
pasayo suondo bunss)

D pajowoid

buiaq a1p suoisanb ayi jaAd) A201a11] 1DYM 1D MOUY
LUOp | puy 'Suoisanb ayl pupisiapun pup ppal
AJ|pas 01 aUI1} 2WOS puads 0] DY Op NOA asNPAQq
ybnouy1 0b 01 2ApY 01 10/ D 3Y| SWaS SUOISaNb
05 Aanuns 3y Jo y1buay ay1 1snf Aanins Jo swiial uy,

ybuy
003 [9A3] buipeas pue Buo| 001 Yibua| A3AINS

,22URIDS Y1 Uf JUdWIUIA0D 2y ‘Wd)sAs

3y UI 1SN JO XID] JO [9A9] D S| 24241 1DY1 [33) | Aym
S1DY1 puy o 11 paysniq Aayi oS ‘waisA a1od ypay
3y ‘95D S|y U “ISNJ] 0 Wyl MOJJD JOU S0P ) pup
42111DQ D $31D3J2 101 9Ad1j2q UIP1IaI D pjay Aay)

PUY 'S3LI0S 1124} YIM Ul UIOD S}U31IDd 0S puy 's3id

-DIIdSUOD JUBIBYIP 3Y1 JO J{0 “Ai¥2inb Os padojanap
SOM 1 MOY 1N0GD BUL[D} S| 2UOKIIAT "dUIDIDA SIY)
“A102y123ds ‘puD 1 22UBIDS AYIIOMISNI) MOY 1NOGD
UOIIDSIOAUOI JO 10] D 5] 21341 JUD}ISay bulaq aip
OUYM 3503 0} ypads op am 1by) SuaNDd 243 1Nq
‘SMAU Y] UO '35IN02 JO ‘935 | IDYM WOl Ajuo Jou
WM " dWOS AQ WidlsAs ay1 Uj 1SN JO YOD] D OS|Y,

sjuslied AQ 9oUS1DS pUB WS1SAS UJ 1SNI1 JO YoeT

L aoURLIdAXD JIaY) YlM

paysiibs buiaq way jo utod buiddiy ay1 1sod -11
24oym Juiod D 01 DUl 241 1D 92ULSAX3 JIay1 Abjop
Apw 11 AoM 1Dy Uj $3{2D1SQO pUD SaJ1DULOIISaND
210w buimoiyl aiam Ji puy “upIsAyd ayi 23s Aoyl
311 24 01100P Y1 1Y A3Y3 Sl Y] WO $S201d
MOJS D ApDaJ|D 11 0S —aq 0] SDY 1] ‘9AI1ID 3G 10U
Abw oupinsul 1141 Uy 1021sAyd b punoip snf
op 01 aAbY Aay1 1yl yiomiadpd Jo 10] b 31nb aq
upd 343y JSIA 12Y1 10) paialsibail buiniab wayl buy
-Apjap USIA 11241 10} MOY U110 [DI2USD YUM 212}
-1a1ul Ajjpiuaiod pjnod buiyifiars pup aypiul ay),

slomiaded
/UOIIBIUSUINDOP Pasealdul 03 NP UOIDRYS!
-1es pue aJed 03 ss222e Jualied yim bullapaiul

S1ua1bd ay1 104 buiy)

Jupodull 241 SI0Y1 yulyl | ‘3)1bp 1 aypw 0s ‘bul
-wnsuo2 auil KiaA $1 pup ‘sainpasoid Aupwi aip
a3yl pup ‘saopjd UIp11a2 01 06 01 ppy 24| 3SNDI2Q
‘Juplioduwl 150w 3yl 5,10y 2Uop 196 pINo 11 10Y)
05 2)1bD a1am $59201d 2U3 JI ‘Y| 2 pJNO3 31 OS
Wanoduil K1a 210 oym ajdoad jo 10 b 21D 213y,

1UsdY)e pue o 1be @C_WD 10U SS920.d

/$1531 95941 1IN0 ALIDD

03 AIDS5323U 31 1DY1 pUD ‘151X3 S30P 1 1DY1 3IDMD
wiayl aypw 03 Aom ou “Aj21puniiojun ‘aApy am
1DY1 /31139 | Ing ") Op JUpIp 3|doad 0s ‘anIsuadxa
001 SOM 1531 JIAOD Y1 01 522D “aNIsuadXa Kian
3IaM $153] 1511 3Y1 '3]dUIDX3 1O 'S1S31 Y3 ‘da1) WaY]
aypw 01 buiAiy 24n0A “aiay 1Yyl 1oD) 241 a1dsap,

SAISUDAXD 2I9M 51591
AJJea se 934} 30U S| Buisal yuiyl 1ybiw susiied

siapinoid

sjuaneq

(panunuod) g ajqey



Page 10 of 16

(2024) 24:12

Rabin et al. BMC Health Services Research

pauoUBW SBWIY JO JaGUINU DY) SA1BdIpUl N

siapinoad pue syuaned Jo/pue awil ssoide pajeadal away) e saledipul 1x3) pjog

,QUIDIDA 3]
15n[J0 3snp2aq |1y Abwi Apnis 3y OS 4aA0 puUD 7 |
104 buiysnd mou aip am pup auiddpA ayl buiysnd

AJ1D34 31,9/ ‘ParbuiIDA bUILb 31D 3jdoad asnplaq

JUIDIDA 341 JO a5ND33q 1D} ADWI 42103531 3,

BuI1S31 J0J pasuU Ou 01 BuIpes| UOIRUIDIEA

,1by1 0p 03 JUDIINJ3I
aq Aljpnuaiod pjnom jjiis A3y1 1nq ‘dAISOAUI 1Y)
Jou $1by3 pub ‘op Wayl buinby 21n0A 1Y) QOMS
$21DU JOLIIUD UD $31 buiunssp wi| Ja|ppol b Jo
upjul ub Ajpiadsa ‘uaipjiyo bunoA 1ay3 Joj 10yl
buop 3jgp110jwi02 3q pINOom s3uRIDd J3y13YM
PUD UO1123]|03-J/35 1SNf SDM 3UO 151l 3] O,

uaIp|Iyd 419Y3 104
a|dwes bunsa||od 1uedNnal aq 1ybiw syualed -
paJayo suondo bunsag

Suaddpy

1DY1 1DY1 34NSs 3Dl 01 aADY Pam oS ‘ubisAyd
2402 Kipwiud p 0] 1ybu paiaisibal Aimau 11yl uand
paubissp 16 Ajjpai juop Aay3 uayo puy dnsiwido
AIaA aq pjnom 1py | 'Sn yum awiy 3y | suaddpy
10Y1 NOA [j23 UDD | D1SIWNdO AIdA S| Saanujw

AL Ul JU1Dd D bulid)sIbal Aimau Jo bapi ay ],

puiwnsuod
dWI} 3G Ued WI1SAS U0 syuapied bulaisibay

. Aspa 1by1 10U $1] 1YL Op 03 MOY

1n0 21nby pup $Sa200 Uab 1Xau 1Dy 2ADY 01 bujob
219M WIR)SAS N0 U "WdISAS 1no ybnolyl paiapio
buiaq 11 Som 10 31021207 Ybnouyl paiapio buiaq
SOM 1531 31 JoYI2YM 3W 0] 1D3|2 LUSDM 1] "UISISAS
1IN0 YbnoiyJ $1531 J3pJ0 0} SS322D 135 IADY PUD 153)
D J3pJ0 01 3|QD 3q 01 313y JJD1S U0 3q 01 SbY 3UO
-9WIOS 51531 aY1 JapIo 01 buiob Ajjpnidp si oy,

Asea 1ey3 10U S| $s9201d S1591 JO BullapIO

0S|D ‘2U0 10Y1 yUlY]

| ‘mou 1ybui 0s AQDq b SD UaA3 ‘sauIddDA buiab
MOJJD 3,UOpP 1DY3 S)N2 JO AUULUI UD 31D 213Y] ‘UDaW
11043 JOqUIY3 | ‘Sja1jaq snoibijai ‘uolbifay saj,

suualied Jo sja1aq snolbijey

siapinoid

sjuaned

(PanupUOd) Z 3jqey



Page 11 of 16

(2024) 24:12

Rabin et al. BMC Health Services Research

pauOIIUSW S3WIL} JO JSGWINU BY3 S31edIpUl N

mhw—u_>0hﬂ pue mu:w_umﬁ 10/pue awli} ssoidoe Uwumwnwh 2WBaY} e saledipul 1xa) pjog

5359} Uabnue pidel spIAOId -
paJayo suondo bunsap

|lewsa ue ul
J1apinoid siusied 03 synsai aAIsod puss -
S}|NSa4 JO UINIRY /s)NsaJ 1s9) bulpuey

SPU3Y29M PUE SINOY PIPUIX3 JSYO —
6uisa) 03 ssaddy

(z=u) uonewuoyui bureys/buisiLIDAPY

pueISISPUN A1 SPIOM
SN pue ‘A1Joyine Jo uonisod e wolj UuMmop
Bulwod 30U ‘|9A3] J19Y1 U 3|doad 01 yeads -
95|19 auosawos djay ||im uonedidiied moy aieys -
1N
p|Ing 013uoi) dn aey ||Im 1 Buo| moy pue 1oy
pasn a4 ||IM 3 1BYM ‘S| ASAINS 3U3 1eYM 350]sI -
(¢ =u) syuaned yum
UONEDIUNWIWOD/AB31R1IS JUSWIINIDSY

pa10adxa s| abins e uaym sajiddns uo dn ¥d0is -
Aem Jayioue ob 1ued ajdoad 0s sI9

-111eq Jo/pue ob 01 alaym a1edipul 01 subis asn -
aul| Ul BuiAow pue Buipueis 3503 10§

9DURISIP 129 9 91eUbISaP 03 SIHDNIS IO 3 -

(€ =u) suonelado [eaIsAyd

pouad aunuelenb syl Jaye
sjuaned d1ewoldwAs Woly SAAINS 133]10D) -
S19%995-1591 dllewioiduAse pue
onewoldwAs Joy seale Bunsay a1esedas dn 3G -
Bulyop pue buluuop 3dd 104 2oe(d e a1eubisa( -
suaned dnewolduwAs yum
1DPIUOD BUI| JUOIJ Ul 3501 10} SGEN dPIAOId -
(r=U) (ye1s) K1ages

syuaiied du1eIpad J0j 159 BAI|ES SPIAOI] —
paJayo suondo bunsay

pa.3151621 A|MaU O 3DUBINSUL OU Y3IM
9501 10} s3nsal 9AIIsod yum syusned o}
S||ed/sausupuiodde dn-moj|of 9314 SPIAOId

WISISAS 421U Y3eay
ay1 ybnouya 10u ‘Yeis Apnis ybnoiys s1ss1 Jspio

S)Nsa1 3591 916 03 9jdoad Jo pjoy 196 03
9|qe bulaq Jo sdupnodul sy aziseydwy -
S3INS3J JO UIN3Y /s3Nsai 353} buljpuey

DIUI|D JO U0 Ul 2Yis Bups) 218007 -
Bu11sa} 03 SSADY

uon

-eupdeA pue Busal INOGe UOReINPa SPINOL -
$S|Wley 111 moys 03 ssa20.d Bul

-1591 U3 JO UONBIISUOWSP UO-SPUBY B SPIAOI -
(¢=Uu) uoneonpg

JopIO Wl Kanins 9yl oZIilopuey

suonsanb yim a|gel ul }oayd ay3 03
0b Aay1 usym paJedaid ale syusned os saded jo
19345 J|ey padAl e yim ASAINS 3yl 2dNponu|

2UO dARY L,UOP JI JUNODDE |lewd ue dn

195 p|noys Asyy syuaned 01 1s966nS -

10100p spuaned syl Yam 21eDuNUWWo)) -

1%21 AQ $3NS31 1531 pUSS -

(€=U) s3InsaJ Jo uin3ay /s3nsai 1s9) buijpuey

sioopul a2eds a1eald

'9JeS '91NJ3S 2I0UI B 01 U0NE0| BUIISS1 SAOI -
1uawiulodde ou Yum ‘sAepuns Jayo -

(£=U) SINOY PapUXD YO -

(G=u) bunsay 03 ssedY

Bupm ul ajdoad 01 Apnis ay3 ute|dxy -

1oys pue dy1dads A19A UO[BWIOJUI SX.IA -
9zdl|gnd 0}

yanowl Jo piom ‘syuaied/sjooyds ‘siak ‘AL s -
e|paW |eI20S JO }SCRM UO

P3I2}J0 S| BUNSY 2I9YM pUe Usym 3zIdI|gnd -
(z=u) ays bunsay 1e wesboid

Bunsal ay3 buiguosap sada1d [eNSIA IPINOIY -
(9=Uu) uonew.ojul buueys/buisnIBAPY

$I2410 SDUIAUOD 01 UOII3JUI 6 1-JIAOD
pey oym 3jdoad Woly s|ejuowsal SPIAOId

[IBWID AQ S} NS4 3531 PUSS -
S3|nsaJ JO uIN}dY /synsal 3s3) bulpuey

diwspued 6 |-QIAOD Y1 JO
A1J9A3S 2y puelsiapun sjdoad djsH -
uonesnp3

palaYo S|
BuIIsa) a19ym pue usaym noge Aepd -
uonewJoyul buiieys/buisiIdApY

sawiayigns-
(u) ssway |
uonejuawajdwi-pI/Z 3seyd

SOWAYIgNS-
(u) sswiay |
uonejyuswa|dwi 1e3/| aseyd

sawLyigns-
(U)ssway |
uonejuawsjdwi-pI/Z 3seyd

sauwayIgns -
(u) sswiay
uonejuswa|dwi Aj4e3/| aseyd

siapinoid

sjuaned

S3SeYJ Uoleiuawa|du|-pi pue uoneiusws|dw| Ajie3 Buunp SmalAIIu| JSPIACI] PUB JUSJIRd WOl SaINn|ie4 Weiboid Bulisal 61-QIAQD 01 suonn|os pasodold € ajqeL



Rabin et al. BMC Health Services Research (2024) 24:12

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
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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



Rabin et al. BMC Health Services Research (2024) 24:12

Page 13 of 16

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

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

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

Handling test results/ Return of results—Send results by text

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

Handling test results/ Return of results—Send test results by email

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

Providers

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

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

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

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

Education - Provide education about testing and vaccination

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

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

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

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

Testing options offered - Provide rapid antigen tests

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

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

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

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.

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.

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.

Results are being sent via email as the priority.

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

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

We send results to the clinic via secure document.
All staff are required to use KN95's on-site instead of normal face masks.

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.

Educational forms are available on-site, on our website and social media
for patients to review.

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.

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

We tried this, our community doesn't follow.

This has been implemented since the beginning of the project.

We started offering antigen testing for the community in June 2022.

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.

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
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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].
Ovretveit 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
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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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