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Addressing Digital Health Equity Through

Diverse User Personas

ASLI MCCULLERS, BS,! NAHEED AHMED, PHD, MA?2
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2 Grossman School of Medicine, New York University

Cotrespondence: amccul@udel.edu (Asli McCullers)

With patient portals emerging as a powerful digital health innovation, the work described in this
manuscript strives to ensure that these innovations occur with health equity at the forefront. This work
approaches this uniquely through the data-informed development of user personas. This will be particularly
useful for developers and healtheare institutions when considering the diverse needs of potential patient portal

users of historically marginalized backgrounds.

Keywords: Patient portals, User personas, Health equity, Digital Health, Health care innovation

Introduction

There are numerous benefits to patient
portal platforms including facilitation of
provider-patient communication and improved
patient health outcomes.! Research shows that
patients who enroll in and use patient portal
accounts have improved health outcomes and
are more engaged in their health.2 3 However,
patient portal usage data indicates significant
disparities by  patient  subpopulations,
specifically among elderly, racial and ethnic
minorities, lower technology and health literate,
and safety-net populations.*>¢ There is an
urgent need for healthcare systems and

Background

While designing these user personas, we
have considered various barriers that influence
patient portal usage. Low digital literacy has
been evidenced as a strong barrier to patient
portal usage, as navigating online systems can be
arduous for those who are not adept in accessing
digital resources.”®” Low health literacy serves
as an additional barrier, as those with low health
literacy are less likely to find health information

developers to close these gaps in usage, so that
patient portal platforms are accessible and
approachable for these patient subpopulations.
To facilitate the design and operation of
inclusive patient portal platforms, we present
user personas incorporating different patient
subpopulations, and how to meet the
technology and health needs of each persona.
These user personas were developed based on
research and a review of the literature to
maximize patient portal usage across patient
subpopulations.

technology useful due to limited understanding
of the implications and best uses of these
resources.” Limited access to computers, smart
phones, or the Internet may also prevent full
uptake to patient portals, as these tools are
largely web-based. People with disabilities, low-
income communities, older populations, and
racial and ethnic minorities are the most at risk
to being impacted by these barriers, as the

CommonHealth

21

September 2023 | Volume 4| Issue 2


mailto:amccul@udel.edu

McCullers et al.

Addressing Digital Health Equity

marginalization of these groups have led to
differing levels of education, health and digital
literacy, internet access, and other determinants
of health that shape their access to

Methods

The wuser personas we designed are
collectively informed by two patient portal
studies performed by a medium academic
healthcare system in the Mid-Atlantic region,
which both contained data on patient portal
users and non-users. We additionally developed
these personas based on findings from an
environmental scan of peer-reviewed and grey
literature.

The first study we leveraged to inform our
user personas aimed to examine demographic
differences between patient portal users and
non-users, as well as examine health literacy,
patient self-efficacy, technology usage and
media and technology attitudes between patient
portal users and non-users.!? This data was
collected from an online survey completed by a
sample of 489 Amazon Mechanical Turk
(MTurk) workers from December 2021 to
January 2022. Data were analyzed using latent
class analysis (LCA) and multivariate logistic
regression models. Among the most relevant
findings for the current analysis on user
personas were indications that patient portal
usage was high among patients with health
insurance, a primary care provider, and patients
with comorbid disorders.!?

The second study we used to inform our
user persona designs aimed to examine patient
portal usage from pre- to post-onset of the
COVID-19 pandemic, as well as to assess
differences in portal usage by chronic disorders
from pre- to post-onset of the pandemic.!
Patient portal data were extracted and analyzed
from a sample of 153,628 unique patients with
patient portal account receiving care in a
medium, Mid-Atlantic-based academic
healthcare system. Patient portal usage from
pre-onset (March 2019-February 2020) to post-
onset of the COVID-19 pandemic (March

contemporary care resources such as patient
portals.10:11

2020-February 2021). A demographic analysis
and a series of mixed effects models confirmed
that patient portal usage was higher among these
patient populations (insured, have primary care
provider, have comorbidities of any type) and
among patients with a disability, high levels of
patient self-efficacy, and positive attitudes
toward use of technology.!?> Other results
relevant to our user personas evidenced in both
studies include higher income and education
levels among patient portal users, more users
living in urban locations, and high health literacy
among non-users.'? 13

An environmental scan of the peer-
reviewed and grey literature aligned with the
findings from these two studies. This scan also
provided additional details on differences
among patient portal users and non-users
beyond the scope of the two studies. This scan
included studies found using PubMed and
Google Scholar, as well as other scholarly
content found in standard Google search
engine. This scan included a global array of
studies, including research based out of the
United States, Australia, Canada and the
Netherlands. Our search terms, which were
adapted depending on database or search engine
type, included phrases such as: “user personas’;
“patient portal users”; “patient portal non-
users”’; “patient portal characteristics”; “patient
portal disparities”; “digital health equity” and
others. The additional information we found
included data suggesting that women more
often identify as users when compared to men,
and that average users are typically younger than
non-users.!*!5 Racial differences have also been
noted, as White and Asian-Americans are more
likely to utilize patient portals than
Hispanic/Latinx or Affrican Americans.10.11.16
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Use Personas

A total of three patient portal user personas technology barriers, and email and computer
were developed (Table 1). These personas are usage.
defined by health utilization patterns,

Table 1.
Use Personas
User Persona 1 User Persona 2 User Persona 3
Healthcare e No primary care e Has primary care e Has primary care
Utilization provider provider provider
e No health insurance e Has health insurance @ Has health insurance
e [ow use of ® Inconsistent use of (] Regular use of
healthcare services healthcare setrvices healthcare services for
pteventative and/or
screening

appointments, and/ot
management of acute
and chronic conditions

Technology e None or limited ® Moderate accessto ~ ® No to minimal battiers
Barriers access to technological devices
technological devices and Internet
e None or limited o Out-of-date or
access to Internet poor quality
e Limited comfort technological
with use of devices
technology e [imited comfort with
o Prefers receiving use of technology
physical copies of o Mixed preferences
medical records or about modality of
paperwork receiving medical
records and
paperwork
Email and e No active email e Has active email e Has an active email
Computer Usage account S EEOT T —_—
e Email account used e Email account used
inconsistently regularly

o Can access email via
multiple devices
(cellular device,
computet, tablet,
etc.)
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Healthcare System
Inputs

e Technology assessment of patient
o Identify access battiers

o Provide resources (internal and external) to address battiers

e Technology support

o Assistance with setting up email and patient portal accounts
o Suppott for issues with patient portal accounts
o Provide secure access to device for patients in provider waiting

room/lobby/office
Developer Inputs

o Integrate accessibility features into patient portal accounts for patients with

vision, hearing and other disabilities

e Pilot test patient portal platform with patients from different backgrounds
(low to high technology and health literacy; patients with vision, hearing,
and other disabilities; low to high income; low to high education levels;
diverse racial and ethnic backgrounds; diverse age groups; diverse
gender/sexuality representation).

e Survey potential users from different backgrounds regarding which features

may be of most useful

Type #1

The first user persona is someone who
faces significant barriers to accessing technology
and healthcare services. Barriers to healthcare
include lack of health insurance which severely
limits use of healthcare services due to high out
of pocket fees and patients typically do not have
a primary care provider. Technology barriers
include none to minimal access to devices
needed for patient portal usage (e.g. computer,
tablet, smart phone) and none to limited access

Type #2

The second user persona faces some
barriers in accessing technology and healthcare
services but has more points of access when
compared to the first user. Though this user has
both health insurance and a primary care
provider, their healthcare utilization behaviors
are inconsistent due to barriers such as lack of
transportation, inability to take time off from
work, and medical mistrust. These users have

to Internet. These technology barriers are
shaped by structural factors, such as limited
finances to purchase devices and pay for
Internet services and contribute to low
technology literacy and comfort with
technology. The absence of an actively used
email account is another barrier, which
complicates enrollment and usage of patient
portal platforms.

moderate access to technology including both
Internet and personal internet-accessible
devices for access to patient portals. However,
their device is slow and outdated, which makes
checking emails and using patient portals
frustrating. Thus, these users tend to prefer
printed copies of medical records and other
health status updates.
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Type #3

The third user persona faces minimal
barriers to patient portal use. These users have a
trusted primary care provider, as well as reliable
health insurance. These users regularly use
healthcare services for preventive and/or
screening appointments to manage acute and
chronic conditions. These users are well

We also provide insights on critical
healthcare systems and developer inputs for
consideration of a maximally equitable patient
portal design. On the healthcare system level, we
posit that a technology assessment of patients,
including identification of access barriers as well
as provision of internal and external resources,
should be performed. We also recommend
technical support, including assistance with
setting up both email and patient portal
accounts, support for any issues with patient
portal accounts and provision of secure devices
for use in the waiting room, lobby, or office.
Developer inputs should include integration of
accessibility features within patient portal
accounts for patients with vision, hearing and
other disabilities. Specifically, these features
could potentially include simple, effective text
enlargement features and high-quality text-to-

Discussion

Our work explores the development of
equity-oriented user personas for patient portal
use. This work intends to serve as a launchpad
for development and innovation as digital health
moves to the forefront of medical care. The
development of user personas provides
thoughtful insights of the situational details that
may explain trends in patient portal usage. While
user personas are unable to directly define the
authentic lived experiences of potential users,
they are pivotal in ensuring accessibility,
diversity and inclusion are well embedded into
the design of patient portals.

adjusted to technology use, with strong internet
access and an up-to-date array of Internet-
accessible devices (e.g. smartphone, computer,
tablet). These users regularly monitor their
emails and are open to downloading and using
patient portal applications.

speech and voice typing capabilities. We
recommend that developers pilot test the patient
portal platform among a diverse sample of
users, with intentional effort to include the
following demographics; those with both low to
high technology and health literacy; patients
with vision, hearing, and other disabilities;
patients with various income levels; patients
with various education levels; diverse racial and
ethnic backgrounds; diverse age groups and
diverse gender/sexuality groups. Potential users
from these groups should be surveyed regarding
which particular patient portal features (ie.,
admission summaries, records access, messaging
provider, etc.) would be most useful to them.
Centering feedback from a diverse group will
allow for an equity-focused approach in the
patient portal design.

This study is uniquely informed by patient
portal usage studies conducted out of a Mid-
Atlantic based medical system, and a scan of the
peer reviewed and grey literature. Insights from
these sources provided comprehensive data on
diverse patient subpopulations and healthcare
needs related to technology. Our user personas
speak to a multitude of both barriers and
facilitators to engaging in patient portals,
including access to Internet-accessible devices,
insurance status and primary care. We
contextualized this further by noting that
psychosocial factors such as medical mistrust,
inability to take time off of work and digital
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hesitancy or frustration in the characterization
of these personas. In continued work, we
encourage developers, alongside researchers and
providers, to be intentional about amplifying the
feedback  of  historically = marginalized
populations, including people with disabilities,
racial and ethnic minorities, and LGBTQIA+
identifying individuals in the early design stages
of patient portals. In doing so, patient portals
and digital health at-large may evolve to be
optimally inclusive and equity oriented.

The limitations of this analysis should be
considered in future directions for this work.
Our personas could certainly be improved with
increased dimensionality to authentically speak
to the complexities of health inequity. In future
analysis, these user personas should be
strengthened through use of driving factors,
facilitated dialogue and modeling to extend their
reach beyond surface-level variables we have
centered, such as race, insurance status and

Conclusion

With digital health being increasingly
adopted in healthcare, it is critical for
inequalities to be considered in the design of
tools like patient portals. Our data addresses this
need through the development of uniquely
informed user personas that highlight the
diverse social, technological, and health related

Acknowledgments

income level. More dynamic, highly tailored
preferences should also be included to make
future persona designs maximally engaging,
inclusive and rooted in advocacy and equity,

including patient’s personal care goals,
occupational ~ considerations,  personality
attributes  and  lived  experiences  with

discrimination that shape a patient’s journey in
pursuing care. We also note that this work
should be further grounded in other elements of
innovative strategies for health technology
research, including User Experience (UX) and
Customer Experience (CX) research strategies.
Lastly, these studies were partially informed by
an environmental scan, which may not have
produced as robust of a basis as a systematic
literature review, for example. Future studies
should aim to be more systematic in the
grounding of literature to ensure that personas
have a maximally strong foundation.

needs that many real patients may resound with.
In this, we encourage developers, researchers
and providers alike to center health equity in
ongoing activities that contribute to the
expansion of digital health and medicine.
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Background

Community Health Needs Assessments (CHNAs) as a Requirement Under the Patient
Protection and Affordable Care Act (PPACA)

According to section 501(r)3 of the Patient
Protection and Affordable Care Act (PPACA),
in order for a 501(c)3 hospital to receive tax
exemption, nonprofit hospitals in the United
States must conduct a triennial community
health needs assessment (CHNA) and adopt a
community health implementation strategy
(CHIP) to meet the community health needs
identified through the assessment. According to
this 2010 legislation, later revised in 2013, the
needs assessment must account for input
provided from representatives of the
communities served by the hospital.12 This
legislation rose out of concern that nonprofit
hospitals were not meeting the minimum

standards of community benefit to gain tax
exempt status.3

According to the IRS, for CHNAs to meet
the requirements of PPACA section 501(r)3,
they must take into account input received from
persons who represent the broad interests of the
communities served by the hospital, address
needs of all patients in the hospital’s catchment
area regardless of their abilities to pay for
healthcare, provide a prioritized list of
significant health needs identified by the
community, and describe resources available.*
The United States Congressional Budget Office
reports that non-profit hospitals serve
communities with an average poverty rate of
11.4%, an uninsured rate of 14.6%, and an
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average income of $32,4235 This clearly
indicates that nonprofit hospitals need to engage
with under-resourced communities to meet the
expectations of a CHNA.

In addition, the PPACA requirement for
nonprofit hospitals was designed as a single
iterative process where a CHNA is performed
to inform a CHIP, the CHIP translates to
measurable community benefit, which is then
reported in the next CHNA and guides the next
iteration.! However, a 2019 review of 500
randomly selected CHNAs from non-profit
hospitals found that only 60.0% of these
hospital had published both a CHNA and a
CHIP. Of the CHNAs, 25.0% did not include

Photovoice Research in CHNA

Photovoice is a  community-based
participatory action research method first
described in 1997 by Wang and Burris, that
emphasizes moving research methodology and
subsequent results towards empowering social
change within communities.” The roots of
photovoice methodology are four-fold: 1) an
intervention to empower individual self-efficacy
as a community change agent, 2) an assessment
of community strengths and weaknesses as
identified and interpreted by community
members, 3) a process for building community
capacity to implement changes that positively
impacts community health, and 4) a mode for
influencing policy, systems, and environmental
reform that improve sustainability of positive
changes implemented.® Photovoice also has
great utility in engaging and empowering
individuals and under-resourced communities
who have been historically marginalized by
society and government, and excluded from
previous research and advocacy efforts.?

There is a growing field of research on how
hospital CHNAs and CHIPs are meeting the
requirements and expectations outlined by the
Internal Revenue Service (IRS) pertaining to the
PPACA’s section 501(r)3, but there is limited
research detailing whether photovoice research
is an effective CHNA component to meet these
IRS requirements.S In this article, we describe a
photovoice project involving Latino youth in

Philadelphia Youth Photovoice

resources available to communities, and 42.2%
did not address the impact of their last CHNA.¢
This demonstrates that the PPACA’s intention
to generate an iterative process for assessing,
planning, implementing, evaluating, and
reassessing community benefit is not being
reported by many hospital systems. Integration
of methodologies across CHNAs, CHIPs,
community benefit, and impact evaluations may
improve  interoperability = between  these
components and ensure that the PPACA’s
CHNA requirement reaches the objectives for
which it was intended.

Philadelphia and analyze whether it satisfied
certain requirements of CHNAs required by the
PPACA as described by the IRS. According to
the 2019 US Census Bureau, there are currently
18.6 million Latinos under the age of 18 in the
United States, which represents over 30% of the
entire US Latino population.!? In addition to
higher rates of poverty, lack of health insurance,
and lower educational attainment, Latino youth
are disproportionately affected by obesity,
asthma, and mental health conditions.!! In
Philadelphia, 15.2% of the population identifies
as Hispanic or Latino, and when compared to
the city, they have disproportionately higher
rates of poverty (45.5% vs 24.6%), uninsured
people (24.2% vs 12.9%), asthma (28.6% vs.
21.5%), diabetes (22.9% vs 13.8%), and mental
health conditions (38.1% vs. 25.4%).12

Though this photovoice project was a
component of a CHNA, this CHNA was not
meant to fulfill a requirement for the PPACA
and instead aimed to specifically partner with
Latino youth to identify and interpret the
highest priority health needs of a historically
marginalized and under-resourced community
in Philadelphia while evaluating the utility of the
method in  meeting PPACA CHNA
requirements.!?
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Methods

Research Team

This study was conducted by a team
consisting of a public health research fellow
(C.D.), four medical students (V.P., M.A., M.H.,
and J.M.), and a population health and research

Participant Recruitment

Five zip codes were identified as having the
highest Latino population density in North
Philadelphia using Geographic Information
Systems. A community advisory board
composed of stakeholders from within these
five zip codes was formed, and three
organizations from this board volunteered to

Study Design

The research design was adapted from the
Wang and Burris article first describing
photovoice methodology.” Researchers met
with participants in an introductory group
session #1, followed by interviews and
subsequent group sessions #2, #3, and #4.

Group Session #1

Participants brought consent forms signed
by their parents or guardians. The researchers
read the assent and the participants signed. A
professional photographer was hired to provide
a photography lesson to the participants and
participants were offered a camera to use if
desired. Researchers reviewed ethical and safety

guidelines for taking photographs, and
Interviews
Researchers interviewed individual

participants about their 10 photos using the
SHOWeD questioning strategy, a set of
questions used to elicit a description of the
photos, an explanation for their relevance to the
research question, and a discussion on how to
address issues identified.!? Researchers chose to
interview participants instead of discussing

expert with > 30 years of experience (R.B.) who
trained the team and supervised data collection
and analysis.

recruit up to 20 Latino youth participants, aged
14-18, from their existing programs: 1) a youth
advocacy program at a primarily Latino
community resource center, 2) an after school
program for students with learning disabilities,
and 3) a charter school managed by a Latino
nonprofit organization.

Group sessions #1-#3 and interviews were
conducted separately at each of the three
community partner sites in January-March 2019.
Groups session #4 involved participants across
all three sites at the end of March 2019.

instructed participants to take photos in
response to the research question “What helps
and what prevents you from being healthy in
your community?” Participants had at minimum
one week before their individual interviews to
take and select up to 10 photos that would best
illustrate their responses to this question.

photos in small groups in this photovoice design
due to the broad nature of the research question,
which demanded additional time to address all
photos taken. Due to the sensitive nature of
some themes, interviews were also used to
engage participants in selecting which photos to
present in group sessions to highlight their
points while protecting the individual
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participant’s privacy and safety. Participants
were permitted to opt-out of the interview. The
interviews were audio recorded and transcribed
verbatim. After the interview, each participant
was asked to write phototexts for three photos

Group Session #2

Researchers de-identified and compiled
participant photos and phototexts. Photos and
phototexts were projected one at a time for
participants to view. Participants were asked to

Group Session #3

Researchers individually printed the photos
and phototexts reviewed in group session #2
and instructed participants to sort the photos
into common themes. Participants were

Group Session #4

This single session involved all participants
from the three partner sites. Researchers printed
the photos and phototexts selected during
group session #3 and displayed them beneath
the themes that the participants developed.
Participants from each site presented the themes
developed at their site to the entire group.
Participants were provided time to review the
photos independently. Then, researchers
instructed participants to integrate photos and

Prioritization

During group session #4, researchers
asked participants to identify specific health
needs presented in the final photo exhibit across
multiple themes. Each participant was permitted
to vote three times on which of these health

Data-Analysis
Software

Interview  transcripts, group session
transcripts, and phototexts were uploaded into

Philadelphia Youth Photovoice

they thought were the most important to the
research  question. Researchers provided
assistance in writing phototexts when requested
by participants.

discuss how each photo may or may not relate
to their own experiences. These sessions were
audio recorded and transcribed verbatim.

instructed to name these themes and select
which photos within each theme would be
included in the final photo exhibit.

phototexts from similar themes across sites,
create new themes as needed, and name the final
themes. Researchers recorded the descriptions
of each of the final themes as defined by the
participants. Participants provided feedback on
how they thought the exhibit and their
individual photos and phototexts should be
displayed.

needs were the highest priority. The top five
health needs by vote were considered the final
ranked priorities.

NVivo 12.0, a software program used to analyze
qualitative data.!4
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Coding and Code-Book Development

The final 10 themes and respective names
and definitions developed by participants during
group session #4 were used as primary codes.
Then, using line-by-line reading of the data,
researchers met as a team to develop subcodes
and their explicit definitions. Two members
from the research team independently coded all

Reliability

Intercoder reliability and percentage of
agreement was calculated in NVivo 12 using the
mean » coefficient, which can be interpreted as

moderate agreement (x = 041 to 0.60),

Conceptual Model

Researchers utilized the World Health
Organization’s Framework on the Social
Determinants of Health to categorize subcodes
as 1) a structural determinant of health, defined
as factors that contribute to inequitable social
stratification, 2) an intermediary determinant of
health, defined as factors that directly protect or
put individuals at risk of health-compromising
conditions, or 3) a proposed solution.!¢

Results

A total of 34 participants completed the
photovoice across the three community partner
sites as displayed in table 1, producing a final
photo exhibit consisting of 76 photos and
phototexts across 10 codes. Combined findings
from interview transcripts, group session
transcripts, and  photos/phototexts  ate

Philadelphia Youth Photovoice

interview transcripts, group session transcripts,
and phototexts into codes. This process was
repeated to code data from all codes into
subcodes. Coding discrepancies were resolved
by consensus during review sessions.

substantial agreement (x = 0.61 to 0.80), or near-
perfect agreement (x = 0.81 to 0.99).15

This study received Institutional Review
Board approval, involving written parent or
guardian consent and youth assent to
participate. Participants received $60 and a
framed photo of their choosing for completing
the project.

summarized below for each of the ten codes,
presented in alphabetical order by the names
assigned by participants to each code, followed
by prioritization and a conceptual model.
Analysis revealed near perfect agreement in this
study (mean » = 0.94), and 96.5% agreement.
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Table 1.

Participant Demographics. This table summarizes the demographics of participants in this photovoice
including age, gender identity (M= Male, F= Female), and their distribution across the three community
pariner sites. All participants identified as Latino and gender binary.

Age

14 Years
15 Years
16 Years
17 Years
18 Years

Location
Site 1
Site 2
Site 3

Frequency (Male, Female)
5 (3M, 2F)
7 (5M, 2F)
7 (3M, 4F)
8 (4M, 4F)
7 (6M, 1F)

Frequency (Male, Female)
5 (4M, 1F)

14 (10M, 4F)

15 (8M, 7F)

Total

34 (21M, 13F)

Beauty of the Natural Beast

Participants found beauty in the “beastly”
green spaces in  their neighborhoods,
represented by photos of unkept lots, parks, and
gardens. Participants  reported that the
government invests in green space upkeep in
other neighborhoods more than their own. They
reported associating green spaces with feeling
safe, saying, “since there are more trees in the
area...you will feel safer,” and that engaging in

Hope

Participants highlighted a wide variety of
factors that improved their health and gave
them hope. Participants remarked that
participation and  self-expression  through
sports, the arts, and volunteering improved their
mental health. Participants reported that the
support they received from their friends, family,
mentors, and teachers through these activities

Mindfulness is Power

Participants frequently emphasized the
power they found in taking control of their
mental health, but they shared that there are
several factors that negatively impact their
collective mental health. They reported that
their community experiences higher rates of

activities in these outdoor spaces improves
mental health. Participants said that trees
provided clean air which they linked to
decreased instances of asthma and respiratory
disease. They suggested that planting more trees
and having frequent neighborhood cleanups
would improve their health.

helped them be “spiritually healthy” and “keep
them out of gangs, fights, cutting school, and
smoking weed,” but not many youth in their
community have a trusted adult in their lives.
They suggested that increasing access and
visibility of these efforts would benefit their
communities.

stress, especially in lower income areas. Some
participants explained that their peers rely on
alcohol and marijuana to self-medicate;
however, the majority of participants reported
using self-care techniques as a means to
overcome stress.
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Omne Life = Game Over

Participants remarked on their
understanding of life’s fragility through their
exposure to a myriad of dangerous situations
and poor health behavior practices. They
reported an “increase in mental illnesses” that
they associate with increasing exposure to gun
violence, traumatic death, and the resulting
memorials found frequently throughout their
neighborhoods. Some participants said this

The Code of Urban Art

Most participants identified a dichotomy in
how art in their community can be ecither
productive or destructive. The majority of
participants stated that graffiti for gang or drug-
related activity, was common but unwelcomed
in their community. They embraced how the
presence of colorful and culturally inspired
mural arts improved individual and collective
mental health, promoted tourism, and increased

creates barriers to leaving their homes. They
reported attributing these violence to easy
access to guns, tobacco, marijuana, and alcohol
through local business or illegal markets in their
community. They remarked that “We gotta stop
taking each other’s lives,” and, “People should
be more strict about who they are giving guns
to.”

community pride, but that these murals were
less common in their neighborhood community.
Like in Photo 1, they recommended that more
funds be invested in creating culturally

grounded murals in lower income communities,
which may also improve the sustainability and
upkeep of such displays.

Photo 1. Graffiti for Art. “We want the community to change to something better. We need to change the graffiti to cultural art. The
art needs to mean something important for the community so that they like it, respect it, and take care of it.”

The Unseern World

CommonHealth

35

September 2023 | Volume 4 | Issue 2



Dafilou et al.

Philadelphia Youth Photovoice

Participants frequently noted that the
subpopulation of individuals experiencing
homelessness and opioid addiction residing in
their neighborhoods were neglected, or left
unseen, by everyone else. Participants recounted
frequently witnessing people injecting drugs and
finding needles in public spaces, which they
report negatively impacts mental health and
safety for the rest of the community. However,

Trash Effects. Trash Affects.

A large majority of participants discussed
how the effects of high rates of litter and illegal
disposal of trash have negatively affected the
health of their community, posing a critical
safety hazard, particularly for young children.
Participants reported feeling neglected by their
neighbors who litter, by the city sanitation
workers who are supposed to pick it up, and by
short dumpers who come from outside the
community and dump trash in empty lots. One
participant stated, “It’s depressing because

Verses of Adversity

Participants ~ recounted  experiencing
various forms of adversity, which sometimes
were motivators to improve their circumstances,
but at other times led to negative coping
mechanisms. Participants identified factors that
improved their ability to overcome stressors
such as strong family relationships, religious
practice, and community social support. Some
participants cited The Broken Window Effect,!?
stating ““The Broken Window Effect to me is if

Wasted Spaces

Participants identified innumerable empty
buildings and lots they described as a waste of
space. Participants explained that abandoned
sites festered drug use, illegal dumping, and
other criminal activities causing safety concerns
and  health  risks  throughout  their
neighborhoods. Participants reported feeling
neglected by the city and property owners for

many participants discussed that “people don’t
see them as a person, which is another big
problem... but they don’t have the resources to
get help.” They suggested increasing access to
food, shelter, and opportunities to recover for
these individuals, and increasing availability of
sharps disposals to help improve the safety of
the community.

there’s trash everywhere, and when people come
to Philly to see that, that’s what they think
represents us.” Some stated that the negative
perceptions of their community had a negative
impact on their self-worth. Participants
expressed frustration regarding the lack of
sustainability of the community cleanups and
want better accountability for litterers and short
dumpers.

you don’t really give a £¥** about it and if other
people don’t give a £¥**, then you’re just going
to feel... worthless.” Many participants
reported feeling they had exhausted their efforts
to improve their community, claiming that the
government keeps the wealthier areas clean and
safe, while under-resourcing their communities,
which added to feelings of neglect and
hopelessness.

letting abandoned buildings and lots deteriorate,
as displayed in Photo 2. They agreed that these
abandoned spaces should be repurposed as
parks, community gardens, health centers, or
daycares to meet the community’s needs, saying,
“They could make it into something positive for
the community...like a shelter for the
homeless.”
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Photo 2. Abandonment. “In this picture there are abandoned buildings. This building has been there like this since I was a little boy.
I am now 18 years old. These buildings used to be owned by manufacturing companies. These companies left while still owning the
building. The city does not want people to fixc these buildings for their own reasons. This is not okay.”

Prioritization

The participants determined the highest
priority health needs of their community based
on health needs represented across multiple
themes. In order, the priorities are 1) mental

Conceptual Model

Researchers found that within each code
identified and defined by participants, subcodes
spanned  across  structural  determinants,
intermediary  determinants,  health  and
wellbeing, and proposed solutions for eight out

health, 2) trauma, safety, and violence, 3) built
environment, 4) health behavior and health
education, and 5) physical health.

of the ten themes. The remaining two codes
spanned three of these four constructs. Figure 1
summarizes these findings.
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Theme | 1] of Health | >

of Health

in some neighborhoods over others.

Beauty of the
Natural Beast

Government investment/ divestment in green spaces |

Green spaces improve air quality and
perceived safety.

Geographic and financial access to healthy

Health Points = >
Stamina food.
Support from trusted adults.
Hope Access to quality education and programming. > | Activities that give people purpose and
meaning.
. 1 , Exposure to violence and trauma.
Mindfulness is vsiocllal clas::a';\ increase people’s risk of exposure to > | Understanding and using healthy coping
Power iolence ai auma. skills.
. Criminal activity is sequestered to lower-income
One Life = Game ! ty s sequ W Access to safe recreational spaces.
neighborhoods and people have access to weapons >
Over Chronic stress.
and drugs.
Public displays of positive art are produced, installed,
The Code of Urban and din ghborhood: > [« based, c y-appropriate
Art Migrants have less access to art they relate to from art as a form of community beautification.
their culture.
Lack of resource distribution to people experiencing High rates of housing insecurity and
The Unseen World homelessness and addiction. > addiction
Trash Effects. Trash Goverament ’ in Pollution contributes to lack of perceived
. —— s Ty Sy > | safety and feelings of worthlessness in
Affects. g affected neighborhoods.
The Broken Window Effect is a demonstration of how
Verses of Adversity long term divestment in a community can lead to a > | Lackof agency.
cycle of neglect.
Political favors in lots/buildl Safe spaces for recreation and community
Wasted Spaces in higher income areas. > gathering.

v

¥

>

Health and Wellbeing

| Proposed solution |
Neighborhood cleanups. ‘

Planting more trees.

Improving access to grocery
stores.

Increasing community-based

beautification and visibility

of these efforts.

Increased access to positive
| structured activity. |

Trauma informed care
training for youth and staff.
Increased access to local
mental health services.

Gun violence prevention.
Gun safety policy.

Increasing community-based
mural production.

Increasing resources for
people experiencing
homelessness and addiction.
Increased access to
affordable housing.

Improved enforcement of
pollution and littering
violations.

Conversion of abandoned

buildings into resource

centers or shelters, and
empty lots into parks. )

Figure 1. The World Health Organization’s Framework on the Social Determinants of Health. This conceptual model lists the ten
codes named and defined by participants in the left colummn. Researchers mapped concepts from subcodes, defined by researchers, as
“Structural Determinants of Health” or “Intermediary Determinants of Health” as defined by this framework and illustrated how
participants suggested they affect bealth and wellbeing. Solutions proposed by participants are listed in the right column. Empty boxes
indicate fields that were not addressed by participants in their respective themes.

Discussion

As demonstrated in Figure 1, photovoice
methodology proved successful in engaging
Latino youth to span a breadth of ten codes and
the depth of conversation within each of these
codes connecting structural determinants of
health to intermediary determinants of health to
health and wellbeing, and proposing feasible
solutions. Our results also demonstrate the
ability of photovoice to produce a prioritized list
of community health needs and a description of
resources available to the community, as
required for a CHNA.

Part of this photovoice was a CHIP that
included a photovoice exhibition in community
sites and City Hall, youth policy and advocacy
training, and $600,000 in community catalyst
grants, which has previously been described by

Dafilou et. al. 2022.18 Many of the photovoice
participants  and  associated = community
organizations were involved in this CHIP
through proposed solutions presented in our
results and Figure 1. It has been well established
that taking an intentionally moral, strategic, and
pragmatic approach to stakeholder engagement
is essential to health needs assessments and
success in developing and implementing
collaborative interventions and solutions.!”
When photovoice researchers adapt this
approach to incorporate intentional action
planning into  their engagement with
participants, results can lead to community
mobilization towards positive, sustainable
change.?0 This photovoice demonstrates how
investing in the engagement of participants, in
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particular from under-resourced communities,
and including them in action planning through
photovoice led to a series of community benefit
initiatives co-led by community members and
organizations with the hospital as an anchor
institution. This embodies the purpose that the
PPACA envisioned for CHNAs, CHIPs, and
community benefit.

What is notably lacking from many
CHNAs and CHIPs is an understanding of the
iterative process for which they are intended.
Figure 2 demonstrates how CHNAs are meant

Philadelphia Youth Photovoice

to inform CHIPs, which should then be
implemented for community benefit purposes.
We have demonstrated, using our photovoice
project, that photovoice is an effective method
at engaging community members longitudinally
across these three components. While our
claims may be limited by illustrating these points
using a single initiative, the benefits described
are common findings of photovoice research
when utilized for needs assessments.2!-22

Community

Health Needs
Assessment

Evaluation of
Impact

4..

Photovoice

}

Implementation:

t

Community
Health

=

Implementation
Strategy

Community

Benefit

Figure 2. Strengths and Opportunities for Photovoice in taking Community Health Needs Assessment to Community Benefit to
Reassessment. Researchers developed this figure to illustrate the iterative process for community health needs assessments to translate to
community health implementation strategy, implementation of community benefit, impact evaluation, and reassessment to inform future
iterations of this process as intended by the Patient Protection and Affordable Care Act. This figure shows how photovoice can play a
role throughout this process. Solid lines indicate strengths that were demonstrated in this research study and dotted lines indicate

opportunities for future research.

However, a notable weakness of this
photovoice project is the lack of evaluation of
the CHIP described in Dafilou et. al. 2022, and
the photovoice process itself as a single iterative
process that supports community benefit while
informing re-assessments.?> This has been a
well-documented ~ shortcoming  of  both
photovoice research and of CHNAs and CHIPs
historically, and is thus represented by a dotted
line in Figure 2.212* Future research should

target opportunities for photovoice to extend
beyond the intergradation CHNAs, CHIPs, and
community benefit, to also include impact
evaluations and re-assessment. This may
demonstrate further utility for photovoice to
play a role in each component displayed in
Figure 2 as part of a single process to inform
future assessments, implementation strategies,
and community benefit initiatives.

CommonHealth

39

September 2023 | Volume 4 | Issue 2



Author Last Name (followed by “et. al” if more than one author) Running Head

About the Author/s

Caleb Dafilou, MPH, is now a candidate for the degree of Doctor of Medicine, The George Washington
University School of Medicine and Health Sciences.

Maria F. Florisi is now a Doctor of Medicine in the Department of Pathology, University of Pennsylvania.
Martin Hehir is now a Doctor of Medicine in the Department of Anesthesiology, University of Virginia.
John McKeegan is now a Doctor of Medicine in the Department of Emergency Medicine, Brooke Army
Medical Center.

Rickie Brawer, PhD, MPH, MCHES, is now Vice President and Chief Community Engagement Officer,
Thomas Jefferson University Hospitals.

Acknowledgments

The authors would like to thank the Providence Center, HUNE Incorporated, Esperanza Incorporated,
and the P-CHE East North Philadelphia Community Advisory Group for their support on this work.
Dr. Jack Ludmir, Felicia Rinier, Erin Morton, Abby Cabrera, Susana Suarez, and Kristine Pham for their
work on the photovoice project. Work was supported by the Lindy Family Foundation.

Conflicts of Interest
The authors have no known conflict of interest to disclose.

Statement of Contributions

All listed authors were involved in conducting the photovoice research, analysis of data, and development
of the final manuscript. Caleb Dafilou served as the project manager and Rickie Brawer served as the
Principal Investigator.

References

1. Department of Treasury. Additional Requirements for Charitable Hospitals; Community Health Needs
Assessments for Charitable Hospitals; Requirement of a Section 4959 Excise Tax Return and Time for Filing
the Return; Final Rule.; 2013.

2. 111th Congtress. The Patient Protection and Affordable Care Act. 2010.

3. Pennel CL, McLeroy KR, Burdine JN, Matarrita-Cascante D. Nonprofit hospitals” approach to
community health needs assessment. Am. | Public Health 2015;105(3):¢103-13.
doi:10.2105/AJPH.2014.302286.

4. Internal Revenue Service. Community Health Needs Assessment for Charitable Hospital
Organizations - Section 501(0)(3). Internal  Revenne — Service 2021.  Available at:
https://www.irs.gov/chatities-non-profits/community-health-needs-assessment-for-
charitable-hospital-organizations-section-501r3. Accessed May 14, 2021.

5. United States Congressional Budget Office. Nouprofit Hospitals and the Provision of Community
Benefits. United States Congressional Budget Office; 2000.

6. Lopez L, Dhodapkar M, Gross CP. US nonprofit hospitals’ community health needs assessments
and implementation strategies in the era of the patient protection and affordable care act. [AMA
Netw. Open 2021;4(8):¢2122237. doi:10.1001 /jamanetworkopen.2021.22237.

7. Wang C, Burris MA. Photovoice: Concept, Methodology, and Use for Participatory Needs
Assessment. Health Education & Behavior1997;24(3):369-387. doi:10.1177/109019819702400309.

8. Strack RW, Orsini MM, Ewald DR. Revisiting the roots and aims of photovoice. Health Promot
Pract 2022;23(2):221-229. doi:10.1177/15248399211061710.

9. Sutton-Brown CA. Photovoice: A methodological guide. Photography and Culture 2014;7(2):169-
185. doi:10.2752/175145214X13999922103165.

CommonHealth 40 September 2023 | Volume 4 | Issue 2




Dafilou et al. Philadelphia Youth Photovoice

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22

23.

24,

The Office of Minority Health. Profile: Hispanic/Latino Ameticans. The United States Department
of Health and Human Servies 2022. Available at:
https://minorityhealth.hhs.gov/omh/browse.aspxrlvl=3&lvlid=64. Accessed September 18,
2022.

Isasi CR, Rastogi D, Molina K. Health issues in hispanic/latino youth. J. Lat. Psychol.
2016;4(2):67-82. doi:10.1037 /1at0000054.

Dafilou C. The North Philadelphia Latino Community Health Needs Assessment. (Brawer R, ed.). The
Philadelphia Collaborative for Health Equity; 2019.

Shaffer R. Beyond the Dispensary: (On Giving Community Balance to Primary Health Care). (English
Press, ed.). African Medical and Research Foundation; 1979:90.

QSR International. NT”TIO. QSR International; 2020.

Viera AJ, Garrett JM. Understanding interobserver agreement: the kappa statistic. Fam Med
2005;37(5):360-3063.

Solar O, Irwin A. A Conceptual Framework for Action on the Social Determinants of Health. Geneva,
Switzerland: World Health Organization; 2010.

Lanfear CC, Matsueda RL, Beach LR. Broken windows, informal social control, and crime:
assessing causality in empirical studies. Annu. Rev. Criminol. 2020;3:97-120. doi:10.1146/annurev-
criminol-011419-041541.

Dafilou C, Arisi MF, Pepe V, et al. Action beyond exhibition: amplifying photovoice through
social action after a community health needs assessment in philadelphia. Health Promot Pract
2022;23(2):338-344. doi:10.1177/15248399211059810.

Kujala J, Sachs S, Leinonen H, Heikkinen A, Laude D. Stakeholder engagement: past, present,
and future. Business & Society 2022;61(5):1136-1196. doi:10.1177/00076503211066595.

Lofton S, Grant AK. Outcomes and intentionality of action planning in photovoice: A literature
review. Health Promot Pract 2020;22(3):318-337. doi:10.1177/1524839920957427.

Seitz CM, Orsini MM. Thirty years of implementing the photovoice method: insights from a
review of reviews. Health Promot Pract 2022;23(2):281-288. doi:10.1177/15248399211053878.

22. Liebenberg L. Photovoice and being intentional about empowerment. Health Promot
Pract 2022;23(2):267-273. doi:10.1177/15248399211062902.

Dafilou C, Arisi M, Pepe V, et al. Action beyond exhibition: Amplifying photovoice through
social action after a Community Health Needs Assessment in Philadelphia. Health Promot Pract
2022.

Rozier MD. Nonprofit hospital community benefit in the U.S.: A scoping review from 2010 to
2019. Front Public Health 2020;8:72. doi:10.3389/ fpubh.2020.00072.

CommOnHealth 41 September 2023 | Volume 4 | Issue 2




RESEARCH LETTER
Volume 4 (2023), No. 2, pp. 42-48
DOI: 10.15367/ch.v4i2.625

AnnoTS: An Annotation Tool for Sensor-

Acquired Movement Data

COLE HAGEN, TESSA C. JOHNSON, SHIVAYOGI V. HIREMATH
Department of Health and Rehabilitation Sciences, Temple University, Philadelphia, Pennsylvania

Cotrespondence: cole.hagen0001@temple.edu (Cole Hagen)

Obyjective: Developing machine learning and deep learning models to detect aspects of human
movement activity in naturalistic environments requires labeled datasets. AnnolS aims to provide researchers
with a software tool to annotate human movement data collected from wearable inertial measnrement unit
sensors. Methods: Anno’LS is a graphical user interface-based data annotation software created with Python
libraries (PyQT5, PyQtGraph, and Pandas). Conclusion: AnnolS facilitates the annotation of sensor-
acquired movement data and is available as a standalone research software through an open-source code

repository.

Keywords: Annotation, User interface, Human activity recognition, Machine learning

Introduction

Advances in the field of wearable
computing enable long-term monitoring of
human movement in naturalistic environments.
Accelerometers are the most common wearable
sensors used to quantify human movement in
clinical research and trials.!2 Accelerometer data
is typically used to measure movement intensity
and energy expenditure.’ Although
accelerometry-derived measures provide useful
information regarding overall physical activity,
they lack the ability to discriminate between
different types of clinically relevant activities and
movements.* Conversely, the combination of
several inertial measurement unit (IMU)
sensors, such as accelerometers combined with
gyroscopes and magnetometers, can better
inform the prediction of human activity.57
Recent developments in machine learning and
deep learning permit continuous monitoring of
clinically relevant human movement activities

including processes for annotating clinically
important aspects of movement data.

Manual annotation of IMU data is
necessary to develop supervised machine
learning and deep learning models that can
accurately predict human activity in naturalistic
environments (see Fig. 1). Supervised machine
learning and deep learning models require
labeled data from the annotation process to
teach models the correct labels to predict.
Annotation is the process of attributing labels to
events or sequences of raw data (i.e., data
collected at large sampling rates such as 50 times
a second or 50Hz) to provide context or
meaning to the data.® Available data annotation
software includes tools to label clinically
relevant movement activities from, for example,
video data capturing human behavior and gait
patterns,’ or physiological signals monitoring
heart function (e.g., heart rate).!? Two

over long periods of time.5 However, annotation tools are available to label IMU data:
continuous long-term monitoring generates the Wearables Development Toolkit (WDK)!
large unlabeled time-series datasets that require and Signaligner-Pro.”2 Both tools afford
appropriate data management techniques, visualization,  interaction, and  manual
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AnnoTS

segmentation of IMU sensor data; however, the
WDK!" requires users to understand and
purchase MATLAB (i.e., programming software
that requires a paid subscription), which may
limit its wusability. On the other hand,
Signaligner-Pro'2 limits users to analyzing raw
accelerometer data from Actigraph watches,
thus excluding other types of sensor data such
as gyroscope data and devices. Despite the wide
availability of annotation software, there is a
demand for open access (e.g., free software) and
user-friendly annotation tools that can be used
by researchers and clinicians who collect IMU

data from multiple sensors (e.g., x-axis, y-axis,
and z-axis accelerometer and gyroscope). Thus,
we aim to address the limitations of previous
IMU  annotation  software by creating
Annotation Tool for Time Series Data
(AnnoTS), which is a free standalone graphical
user interface (GUI) software with modifiable
code to annotate IMU data from multiple
sensors. AnnoTS has the potential to allow
researchers and clinicians to build robust labeled
datasets, which are required to develop machine
learning and deep learning applications.

Data Collection | Data Annotation |

’ Model Training |

| Model Application |

| Iuml

5»|
|

Activity 1 Activity 2

i‘g,m& —

—p>

activities during model application.

AnnoTS-generated annotations (highlighted in red) are used to identify activities from sensor-based
movement. Activities identified during the data annotation phase are later used to train models that predict

Prediction 1

Prediction 2

Figure 1: Excample of buman activity machine learning and deep learning model training and application procedures.

Materials and Methods

Software requirements

Data annotation software must satisfy
various user requirements. First, the tool should
operate with similar functionality for different
data sources (e.g., accelerometer, gyroscope).!
Also, the tool should support the loading of a
variety of unique datasets with multiple IMU
sensors. Further, the tool should take the form
of a GUI to promote user accessibility, facilitate

Software architecture

annotations in a short period of time, and reduce
potential errors through the visualization of
data.!® Finally, the tool should allow users to
seamlessly navigate their dataset (using multiple
features such as zooming and scrolling) and
visualize labeled data overlying time-series
signals.10
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All software architecture was
conceptualized and designed by researchers in
the Personal Health Informatics and

Rehabilitation Engineering Lab at Temple
University. Python programming language
(Version 3.8)13 and three Python libraries were
implemented to enable specific functions within
the GUI (see Fig. 2), including PyQT5, Pandas,
and PyQtGraph. PyQT5 includes functions to
create desktop applications. Pandas has
functions to manipulate data structures and
efficiently store and analyze data. PyQTGraph
includes functions to visualize high-quality
graphics on PyQt5 desktop applications with

tools to create interactive plots. PyQT5, was
used to enable user interaction, including all
buttons, windows, and menu options within the
AnnoTS GUILM Second, Pandas was used to
implement functions to read comma separated
values (CSV) files, manipulate columns and
rows of data, and export CSV files, including
files of annotated and original data within
AnnoTS.15 Finally, PyQtGraph was used to
generate a plot canvas that permits user
interactions with the data plots and annotations

(www.pygtgraph.org) within AnnoTS.

Python Programming Language

All software was built with the python programming language (highlighted in gray). PyQt5 (highlighted in
blue) was responsible for user interactions. Pandas (highlighted in red) was responsible for data
manipulation. PyQtGraph (highlighted in green) was used for plot interactions.

Figure 2: Software architecture and user interface functions

User interface

The user interface displays a large plot
canvas to visualize IMU data and annotations
(see Fig. 3). Signals from IMU sensor data,
including a 3-axis accelerometer and 3-axis
gyroscope, may be selected to display on the
canvas. After importing IMU signals, the plot
canvas allows multiple interactions, such as

zooming and scrolling, manipulating annotation
windows (creating, adjusting, and deleting), and
exporting the resultant annotation data. The
buttons at the bottom pane of the GUI contain
options for importing files, configuring the
number of annotations, confirming annotation
window locations, deleting annotation locations,
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identifying indexed data (e.g., timestamps,

specific  accelerometer values, annotation
labels), and exporting annotation data. The left
pane of the GUI populates buttons

corresponding to the number of annotations the
user selects. For example, in the case of three
annotations, three buttons will appear on the left

pane of the GUI Each button allocates an
original label that symbolizes its encoding in the
dataset (e.g., class one, class two, class three).
Annotation labels may be modified to align with
the type of activity or movement being
annotated (e.g., running, pushing).

Erase Annotation

oo

TITTYRIVYTTTIvY
UL

IMU sensor data viewing.

Main components of user interface: 1) Main window containing all user interface tools and windows. 2) Menu
options for importing previously saved annotation files, saving progress on current annotation files, help, and
launching a web browser for learning more about AnnoTS. 3) Customizable annotation labels used to add
annotation windows to the plot canvas. 4) Buttons for importing CSV files, exporting CSV files, confirming
annotation windows, erasing annotation windows, and adding new annotation labels. 5) Line plot of all
imported IMU sensor data. 6) Annotation window color coded to correct customized label. 7) Window
displaying raw IMU sensor data at a specified time stamp. 8) Slidable time tool to indicate time stamp for raw

Figure 3: Components of the user interface

Use-Case

Prior work from our team used AnnoTS-
generated annotations to train and test machine
learning and deep learning models to classify
sensor-acquired upper extremity activity (e.g.,
fine motor versus gross motor actions) from
neurotypical individuals (see Fig 3.).1¢ In the
scope of this exploratory project, AnnoTS
handled CSV files that ranged in size from
300,000-600,000 rows and seven columns,

which consisted of one to two hours of IMU
data collection. The data files, which contained
six degrees of freedom, including three-axis
acceleration and three-axes of angular velocity
data from x, y, and z planes, along with
timestamps from an ActiGraph GT9X Link
watch, were imported into AnnoTS. For this
project, our team was interested in
accelerometer data and selected accelerometer
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signals in the x, y, and z planes to display on the
primary plot canvas. Following this, we
designated six task-based annotation categories
(e.g., reaching, lifting, pushing and pulling,
desktop activities, finger actions, and isometric
actions); however, AnnoTS users may designate
up to 17 annotation categories and name them
to represent specific movement task events of
interest (e.g., reaching, grasping). The primary

Discussion and Conclusion

AnnoTS facilitates the manual annotation
of large datasets with IMU sensors via a user-
friendly GUI and is freely available as a
standalone software application or code
(https://github.com/chags1313/AnnoTS).
While other annotation software exist, AnnoT'S
differs from previous IMU labeling software by
offering open-source Python code and a free
GUI that can handle multiple IMU signals.
Users of AnnoTS can assign custom labels and
implement unlimited annotations to segment
any duration of IMU data on a large graphical
display. Users can implement and edit
annotations with manual input (i.e., time index
of sensor data) or a modifiable annotation
window. Moveable widgets further allow users
to customize the GUI display. All data can be
saved to a CSV format with annotations
corresponding to timestamps of IMU data. The
main graphical display provides several export
options (e.g., .png, .jpg, .sav) for images of signal
data with annotation windows.

AnnoTS has limitations to consider. First,
AnnoTS has not been tested with datasets larger
than 600,000 rows and more than seven
columns of IMU sensor data. These data
consisted of one to two hours of IMU data
collection, which may vary widely among
different research paradigms. Researchers
should consider testing larger datasets in the

Conflicts of Interest
There are no conflicts of interest to disclose.

plot canvas, which affords zooming and
scrolling, allowed us to annotate the exact onset
and offset times of task-based actions. The data
were then exported to a CSV file format. While
AnnoTS does not possess the capability to train
machine learning and deep learning models, the
annotation files were later used to train models
to detect the different movement tasks.

future to identify specific limitations related to
computational resources (e.g., operating system,
random access memory, etc.). Second, AnnoTS
limits users to CSV file formats for importing
and exporting files. Depending on the IMU
device used for data collection, file formats may
include tabular separated values, excel files, text
files, and others. Future work with AnnoTS
should identify code modifications to
accommodate for multiple file formats. Third,
AnnoTS offers a maximum of 17 total label
options. For research requiring more label
options, it is possible to modify the code to
accommodate for the specific number of labels
needed. However, future work with AnnoTS
should adjust the software architecture to enable
more labeling options.

AnnoTS 1s a GUI-based data annotation
software  incorporating  Python  libraries
(PyQT5, PyQtGraph, and Pandas) to label IMU
sensor datasets for the subsequent prediction of
human activity. AnnoTS is easy-to-use
standalone open-source research software and
modifiable code. Researchers and clinicians may
benefit from using AnnoTS in their data
pipeline to label data that is required for
subsequent development and evaluation of new
digital biomarkers in various populations of
interest.
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Social and ecological changes afier the onset of the COVID-19 pandemic have surfaced the need to
change how clinical interventions are administered to extend the reach and impact. The public health prevention
approach presents a framework to organize intervention efforts, and clinical social work can benefit from
integrating this approach formally into its clinical education programs. This paper presents the current need
Jfor a population-based approach to clinical service, a primer for social workers from the public health
perspective. 1t offers key areas to focus on integrating this public health prevention approach more fully into

clinical social work practice.

The Need for the Public Health Prevention Approach in Clinical Social Work

Practice

The COVID-19 pandemic has increased
the general understanding and value of a public
health approach to planning and implementing
social and health services. Historically, the US
has addressed social and public health issues
using a treatment model that focuses on
assessing and addressing zndividual health
problems. A public health approach focuses on
the health, safety, and well-being of the whole
population, using health promotion and disease
prevention interventions to reduce the impact
of illness and social problems on the greatest
number of people.!

The social work perspective rests in
ecological systems theory that emphasizes the
interconnections between individuals and their
environment.2 When applied to social work, this
theory recognizes the profound impact of
various systems, from the micro-level (such as
families and communities) to the macro-level
(including societal and cultural influences) on
individuals and their well-being. Social workers
employing this perspective strive to understand
how these systems interact and shape a person's
development, behavior, and access to resources.
By comprehending the intricate web of

relationships and environments surrounding
individuals, social ~workers can design
interventions that address the complex factors
affecting their clients, foster resilience, and
promote social justice within the broader
ecological context.?

Within this perspective though, clinical
social work training programs often employ the
treatment model in their clinical practice
curricula and teach how to treat individuals,
groups, and families after the onset of a
problem. A treatment model can allow
customization of intervention planning to
clients’ needs; however, treating individuals for
individual problems can set up the care delivery
system in an inefficient way that creates its own
access and treatment disparities, on top of the
gap related to social, economic, and cultural
inequities. The application of treatment for
individuals by individual providers can have
high variability — and variability in care settings
can increase the cost of care and outcomes for
service recipients.t>  For example, of the
estimated 7.7 million children and adolescents
with at least one mental health diagnosis, 50%
did not receive treatment in 2016.6 Children

CommonHealth

49

September 2023 | Volume 4 | Issue 2


mailto:Julia.choe-castillo@temple.edu

Snyder et al.

Clinical Social Work

experiencing poverty and those from ethnic and
racial minority populations are even less likely to
access care, especially after the COVID-19
pandemic”™ Furthermore, if children get
treatment, they may not receive evidence-based,
quality care? as a result of the high variability in
care.”

There is an opportunity for clinical social
work to reduce this gap. To best serve recipients
of clinical social work services, clinical social
work education programs should train students

Social Work and Public Health

Social work has a history of adopting the
prevention framework of public health.!0.!
Natural synergy already occurs between public
health and social work, especially within the field
of social work itself 0. Social work houses
distinct foci worth mentioning here -clinical and
public health social work. Both sub-disciplines
play essential roles in addressing the complex
issues affecting individuals and communities,
with clinical social work attending to immediate
personal needs and public health social work
addressing systemic issues to create healthier
and more equitable societies!’-'2. Both share
common understandings of how the systemic
forces can impact human behavior and
wellbeing and the strategies they use differ
because of the level of practice they work in.
Clinical social work and public health social
work are complementary branches within the
tield of social work, each with its unique focus
and objectives. Public health social work
concentrates on utilizing strategies to improve
the health and well-being of entire populations
and communities,!? and these strategies have a
top-down approach to change (i.e., strategies at
the population level can impact individuals).
Public health social workers engage in activities
that address social determinants of health,
including poverty, education, housing, and
access to healthcare. 1011 They collaborate with
community organizations, government
agencies, and healthcare providers to develop
and implement initiatives aimed at disease
prevention, health promotion, and health policy
advocacy. 1011 Public health social workers

using a public health prevention lens to further
align the social work perspective with its
populations' pressing needs. This paper outlines
the benefits of approaching social work with a
public health prevention model and why social
work education should more fully integrate this
perspective in its training of students.
Additionally, methods of integrating this
perspective into social work practice and
recommendations for social work training and
professional development are presented.

conduct research, assess community needs,
design and evaluate interventions, and engage in
community organizing and education. Their
efforts are directed towards reducing health
disparities, enhancing access to healthcare
services, and promoting social justice within the
broader population!®- 13,

Clinical social work primarily deals with
providing direct services to individuals, families,
and small groups using clinical strategies to
address personal and psychological challenges.
These strategies that aim to improve health and
wellness have a bottom-up approach to change
(i.e., strategies at the individual level can impact
the population). Clinical social workers often
work in healthcare settings, mental health
clinics, or private practices, providing therapy,
counseling, and case management services. They
assess clients' emotional, behavioral, and mental
health needs, develop treatment plans, and offer
individualized support to enhance their overall
well-being. Clinical social workers work closely
with  clients to explore their personal
experiences, emotions, and thought patterns,
helping them develop coping mechanisms and
promoting self-empowerment.!4 Clinical social

work interventions are targeted toward
promoting  mental  health,  improving
relationships, and resolving individual-level
challenges.

While clinical social work focuses on
individual-level interventions to  address
personal challenges, public health social work
takes a broader perspective, targeting the social,
economic, and environmental factors that
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influence population health. The prevention
approach of public health has had some but
minimal documented interest in the social work

literature,!? and a discussion of the public health
prevention approach warrants attention.

Public Health Approach: A Primer for Social Workers

The American Public Health Association
(APHA) describes public health as "promot[ing]
and protect[ing] the health of people and the
communities where they live, learn, work and
play.! Such activities and efforts intended to
prevent injury or illness and promote wellness.
The public health approach is organized into
three levels of prevention: primary, secondary,
and tertiary. .15 16 Multi-tiered efforts to prevent
depression illustrate this process.

Primary prevention, commonly known as
universal prevention, attempts to prevent the onset
of clinical risk factors for disease or illness by
reducing risk behaviors or risk factors for
disease.!> Universal prevention practices include
vaccine programs and school-based efforts to
strengthen protective factors (e.g., community
connection). Universal prevention occurs
before screening or targeting members of a
population who could be at risk for a given
challenge. It can be implemented at the
population level or target the highest-risk
groups.!> Consider the example of depression.
Universal prevention programs would aim to
prevent individuals from developing risk factors
related to depression. Related activities include
conducting social-emotional learning curricula
in schools for all children, employer health
programs that promote physical activity and
behavioral activation, and programming for
older adults to increase social connectedness.!?
Social workers can actively support such public
health efforts by providing education,
organizing, and advocating across system levels.
Secondary prevention aims to identify and
intervene with asymptomatic persons who have
developed risk factors for an illness or disease
that have not manifested with clinical
significance.!¢ Its efforts emphasize early and
reliable identification, diagnosis, and access to
effective and acceptable treatments.
Considering depression, social workers could
conduct screenings for depression in primary

care settings, education settings, or other
contexts, like community wellness fairs. For
individuals “at-risk” for a depressive disorder,
social workers could educate them about
lifestyle changes that are not depression-
promoting (e.g., social connection, proper sleep
hygiene, and nutritional habits), provide brief
interventions  like  behavioral — activation
planning, and refer to long-term treatment.!8
Secondary prevention begins to resemble more
of the treatment-oriented approach in
traditional clinical social work.

The third tier of prevention is most similar
to the treatment model. Tertiary prevention
seeks to interrupt disease progression through
disease management, symptom relief, and risk
reduction  for  subsequent events or
complications.!” Activities include
pharmacological therapy and outpatient mental
health support. With depression, individuals
receive treatment if their symptomatology
impacts their daily functioning. Social workers
could provide cognitive behavioral therapy
(CBT) to help identify and challenge thought or
behavioral patterns that maintain undesired
behavior, or interpersonal therapies to foster
relationships that are not depression-promoting,.
This approach could occur in a traditional
outpatient clinic or through work-sponsored
Employee Assistance Programs.20

Social work can accommodate the zers of
support model within its scope of clinical and
macro practice, with the challenge of building
capacity and attention to universal and selective
tiers. The three tiers of prevention can be
juxtaposed with social work’s ecological system rings
of practice— micro, mezzo, and macro. Intentional
integration of the tiered approach can benefit
social work. Public health approaches can
improve patients' quality of life and increase life
expectancy.?! For providers, this approach can
reduce disparities in treatment outcomes, with
fewer patients experiencing the development of
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a disease or disorder. For payers, studies show
that public health approaches can demonstrate
cost-effectiveness.?2 They can bring added
public value to the secondary effects on the
future functioning of individuals (e.g.,
contribution to the public good through
employment).2 Social work education needs to
become more streamlined to fully integrate the

Roadmap for Social Work Education

Social work is primed to integrate the
public health prevention approach more fully.
Retooling education can prepare social workers
more aptly for a post-COVID-19 world and
build capacity for the rapidly expanding social
work workforce!! to meet the increasing
demand for clinical services. Three areas

Clinical Skills at a Population Level

Clinical social workers are being deployed
outside the mental health clinic, working in
primary care, schools, needle exchange sites, and
shelters. Their services must be tailored to each
setting, embedding best practices in their work,
as the public health approach views health in the
context of where people live, work, and play. If
clinical social work practice adopts a public
health prevention approach, its implementation
should be even more embedded in individuals'
natural settings and out of the clinic or
institutional setting. If clinical social work is
taken out of the clinic or the walls of an
institution and moved into these natural settings
like the home or a park, the social worker can
more fully participate in the environment of the
person they are helping. Care should be less of
a “push” into community treatment facilities
and more about a “pull” into the natural settings
of clients.

Reconceptualizing by Problem Area

In social work practice, clinical practice is
often taught in a theory-driven manner, an
approach that spans practice areas like medical
social work, school social work, and mental

levels of practice and to advance social justice
and health equity across these levels of practice.
This streamlined approach can help to realize
the foundational efforts of the profession that
work across sectors and disciplines to improve
health and social welfare together.!!

organize this new framework: integrating tiered
clinical social work skills at a population health
level; reconceptualizing intervention by topical
and tiered approach; and focusing on
dissemination and implementation science.

When developing health promotion
programs, the environment and resources
should be considered. Community-based
organizations (CBOs) offer health promotion
services where people are. As credible non-
stigmatizing presences in a local area, CBOs can
help support mental health promotion.?*
Accessibility and community support can
increase acceptability and engagement with
social services and public health programs.
CBOs tend to have fewer structural barriers to
participation  like  insurance  status  or
immigration/citizenship status.2* Instruction on
a common elements approach?> and
understanding how to package these ingredients
is an area ripe for improvement. Additionally,
training could include consideration of practice
in different settings and varying contexts (e.g.,
primary care).

health/psychotherapy setvices. Theoties of
practice are useful as they can be generalizable,
but the way clinical social work occurs is
problem-based. Our knowledge infrastructure
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should be reorganized with problems as the
locus and theories informing the approach to
the problem. The tiers of intervention model
can serve as the organizational tool for clinical
skills. Consider our depression example. Instead
of focusing our attention on the top tier of
intervention (e.g., learning and applying CBT to
this problem) why not consider other forms of
prevention, like at the population level (e.g.,
education)? For suicide prevention, why not
learn the clinical practice, advocacy, and policy

skills together to best address the clinical need
and influence the ecological factors (e.g., social
connection, housing stability, vocational
opportunity) that increase suicidality? In clinical
education, a multi-tiered approach can organize
the application of clinical skills — where CBT can
still be learned for the tertiary tier but the
application of these skills can be more broadly
administered through universal and selective
tiers.

The Role of Dissemination and Implementation Science

In the effort to integrate the public health
prevention approach, a systematic approach to
understanding the barriers and facilitators to
implementation of this practice-based change. A
change in practice can have many determinants-
such as external factors (e.g., government policy,
funding streams) or internal factors (e.g.,
organizational leadership, staffing patterns of an
organization).? The scope of dissemination and
implementation science can play a role in
mapping such change. Dissemination and
implementation  science investigates  the
problem of why efficacious practices are not
initiated and sustained, or even reach their
intended targets.?’ The dissemination and
implementation science approach offers fresh
possibilities and a basic understanding of these
factors that influence the conditions of clinical
practice — namely knowing what practice to do
(de, dissemination) and how to do it (e,
implementation). 27 Within research, knowing
what works is less of a problem than
implementing what is established as effective.?>
Expansive social work policy and research
continue to grow, but interventions that work
do not reach people.

Dissemination and implementation are
related but distinct concepts. Dissemination
science carefully distributes  information,
knowledge, and intervention materials to
specific audiences.? In contrast,
implementation science uses strategies to adopt
and integrate research evidence into practice.!
Implementation  science frameworks and
behavior change theories articulate the need to
consider the opportunities, capabilities, and

motivation to change across multiple
contexts, 2231 a concept very similar to the
person-in-environment and systems approach
that defines the social work perspective.
Implementation efforts are challenged by
organizational contexts, financial resources,
provider turnover, support following adoption,
and acceptability from providers, also known as
lack of fit32 Implementation studies of global
health  initiatives  show  that  proper
implementation can be cost-efficient compared
to initiatives that did not plan for
implementation®. Intervention setting fit is
under-researched as an implementation factor.3

Clinical practice instruction should use
implementation frameworks, considering the
contexts of implementing different tiers of
intervention.  While  dissemination  and
implementation science are not exclusive to
public health, their inclusion with further
integration of the public health perspective
warrants attention. An implementation lens
includes community engagement and organizing
approaches. In research and planning, social
workers/community partnerships build trust,
respect, and understanding of challenges,
strengths, and inequities. Through shared goals
and innovation, valuable and feasible health and
well-being promotion and intervention services
can thrive. Continued communication,
relationship building, and joint flexibility
maximize the utility of collected data and
research and help to inform program
development and implementation. Clinical work
can only be sustained by organizational leaders
and managers with an awareness of
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organizational factors related to implementation
practice.

With our depression example, a
dissemination and implementation lens could
start a quality improvement project about
treatments for depression. The social worker
could interview clinicians to understand the
current practice in depression treatments at their
clinic or conduct focus groups with patients to
understand their needs from a mental health
clinic to learn if services are tailored to their
specific needs. Based on these findings, the
social worker can map an implementation

blueprint that can incorporate implementation
strategies such as training, consultation, fidelity
monitoring,  giving  clinicians  reminders,
identifying a clinician “champion” for the
initiative, or restructuring the work environment
(e.g., caseload reassignment, protected time for
completing measures). The social worker then
serves as a coach for implementation, setting
regular intervals for implementation, evaluation,
and refinement of the process until the best
practice for depression has been sustained in
practice.

Conclusion: Implications for Social Work Education

This paper introduced a path to the cross-
pollination of social work and public health
disciplines, provided a social work primer on the
public health prevention approach, and
presented a roadmap for clinical social work
education. The public health prevention model
aligns with and can be incorporated naturally
into social work practice and training. The full
integration of the public health prevention
perspective in macro and clinical social work
education will foster a universal and unified
approach in the future social work
workforce. 33> Existing macro social work
curricula on organizational planning, research,
and implementation parallel the public health
prevention approach. During the initial phases
of social work programmatic development,
focusing on population outcomes and health
promotion and prevention ensures individuals
and communities will be served thoughtfully,
with efficacy, feasibility, and longevity in mind.

Acknowledgments

Social work programs should partner
with intra-disciplinary departments (e.g., public
health, medical, etc) and community
organizations and  institutions,  building
relationships and sharing best practices and
knowledge. 3 These collaborations will help
align efforts to serve the community best and
build resources. Common goals in education,
research, and service provision will benefit
individuals; support successful clinical social
work program development, dissemination, and
implementation; strengthen relationships in the
community, and have a population impact.
There is a natural synergy between social work
and public health — it is now time to integrate
the prevention approach more fully to advance
social welfare and health in the post-COVID,
public health-minded world.

We thank social work students and clinicians for their feedback and contributions.

Conflicts of Interest
The authors declare no conflict of interest.

Funding Sources
The authors declare no funding sources.

Statement of Contributions

CommonHealth

54 September 2023 | Volume 4 | Issue 2



Snyder et al. Clinical Social Work

Dr. Snyder conceptualized and wrote the initial draft of this paper. Dr. Snyder and Julia Choe-Castillo
revised the final version of the manuscript.

References

1. What is Public Health? Accessed March 6, 2023. https://www.apha.org/what-is-public-health

2. Bronfenbrenner U. Toward an experimental ecology of human development. Awmerican
Psychologist. 1977;32(7):513-531. doi:10.1037/0003-066X.32.7.513

3. Crawford, M. (2020). Ecological Systems theory: Exploring the development of the theoretical
framework as conceived by Bronfenbrenner. | Pub Health Issue Pract, 4(2), 170.

4. Kilbourne AM, Beck K, Spaeth-Rublee B, et al. Measuring and improving the quality of mental
health care: a global perspective. World Psychiatry. 2018;17(1):30-38. doi:10.1002/wps.20482

5. Kilbourne AM, Fullerton C, Dausey D, Pincus HA, Hermann RC. A framework for measuring
quality and promoting accountability across silos: the case of mental disorders and co-occurring
conditions. Qual Saf Health Care. 2010;19(2):113-116. doi:10.1136/qshc.2008.027706

6. Whitney DG, Peterson MD. US National and State-Level Prevalence of Mental Health Disorders
and Disparities of Mental Health Care Use in Children. [AMA Pediatrics. 2019;173(4):389-391.
doi:10.1001 /jamapediatrics.2018.5399

7. Abramson A. Children’s mental health is in crisis. Monitor on Psychology. 2022;53(1).
https://www.apa.otg/monitor/2022/01/special-childrens-mental-health

8. Dandridge S, Young J. Addressing System Needs for Child Bebavioral Health During the COVID-19
Pandenic. Children’s Hospital of Philadelphia; 2020.
https://policylab.chop.edu/sites/default/ files/ pdf/ publications / PolicyLab-Policy-Review-
Addressing-System-Needs-Child-Behavioral-Health-COVID-19.pdf

9. Cho E, Wood PK, Taylor EK, Hausman EM, Andrews JH, Hawley KM. Evidence-Based
Treatment Strategies in Youth Mental Health Services: Results from a National Survey of
Providers. Adm Policy Ment Health. 2019;46(1):71-81. doi:10.1007/s10488-018-0896-4

10. Marshall JW, Ruth B]J, Sisco S, et al. Social work interest in prevention: A content analysis of the
professional literatutre. Soc Work. 2011;56(3):201-211. doi:10.1093/sw/56.3.201

11. Ruth BJ, Marshall JW. A History of Social Work in Public Health. Am | Public Health.
2017;107(S3):5236-S242. doi:10.2105/AJPH.2017.304005

12. Ruth BJ, Wachman MK, Marshall JW, et al. Health in All Social Work Programs: Findings From
a US National Analysis [published correction appears in Am ] Public Health. 2018
Ap1;108(4):e13]. Am | Public Health. 2017;107(S3):5267-S273. doi:10.2105/AJPH.2017.304034

13. Keefe R. H. (2010). Health disparities: a primer for public health social workers. Social work in
public health, 25(3), 237-257. https://doi.org/10.1080/19371910903240589

14. Howard MO, Himle ], Jenson JM, Vaughn MG. Revisioning social work clinical education:
recent developments in relation to evidence-based practice. | Evid Based Soc Work. 2009;6(3):256-
273. doi:10.1080/15433710802686963

15. Reisig V, Wildner M. Prevention, primary. In: Kirch W, ed. Engyclopedia of Public Health. Springer
Netherlands; 2008:1141-1143. doi:10.1007/978-1-4020-5614-7_2759

16. Wildner M, Nennstiel-Ratzel U. Prevention, secondary. In: Kirch W, ed. Encyclopedia of Public
Health. Springer Netherlands; 2008:1143-1146. doi:10.1007/978-1-4020-5614-7_2760

17. Schaffer MA, Strohschein S, Glavin K. Twenty years with the public health intervention wheel:
Evidence for practice. Public Health Nurs. 2022;39(1):195-201. doi:10.1111/phn.12941

18. Pence BW, O'Donnell JK, Gaynes BN. The depression treatment cascade in primary care: a
public health perspective. Curr Psychiatry Rep. 2012;14(4):328-335. doi:10.1007/s11920-012-0274-
y

19. Grill E, Reinhardt JD, Stucki G. Prevention, tertiary. In: Kirch W, ed. Encyclopedia of Public Health.
Springer Netherlands; 2008:1149-1152. doi:10.1007/978-1-4020-5614-7_2762

CommonHealth

55 September 2023 | Volume 4 | Issue 2


https://www.apha.org/what-is-public-health
https://doi.org/10.1037/0003-066X.32.7.513
https://doi.org/10.1080/19371910903240589

Snyder et al. Clinical Social Work

20.

21.

22

23.

24,

25.

20.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Attridge M, Dickens SP. Onsite screening and enhanced EAP counseling improves overall
health, depression, and work outcomes: Four-wave longitudinal pilot study at a community
health center in Vermont. Jowrnal of Workplace Bebavioral Health. 2021;36(4):278-308.
doi:10.1080/15555240.2021.1971537

A Framework for Public Health Action: The Health Impact Pyramid | AJPH | Vol. 100 Issue
4. Accessed March 6, 2023.
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2009.185652

Owen L, Pennington B, Fischer A, Jeong K. The cost-effectiveness of public health interventions
examined by NICE from 2011 to 2016. Journal of Public Health. 2018;40(3):557-566.
doi:10.1093/pubmed/fdx119

Gebreslassie M, Sampaio F, Nystrand C, Ssegonja R, Feldman 1. Economic evaluations of public
health interventions for physical activity and healthy diet: A systematic review. Prev Med.
2020;136:106100. doi:10.1016/j.ypmed.2020.106100

Atkins MS, Rusch D, Mehta TG, Lakind D. Future Directions for Dissemination and
Implementation Science: Aligning Ecological Theory and Public Health to Close the Research
to Practice Gap. | Clin Child Adolese Psychol. 2016;45(2):215-220.
doi:10.1080/15374416.2015.1050724

Chorpita BF, Daleiden EL. Mapping evidence-based treatments for children and adolescents:
application of the distillation and matching model to 615 treatments from 322 randomized
trials. | Consult Clin Psychol. 2009;77(3):566-579. doi:10.1037 /20014565

Aarons GA, Hurlburt M, Horwitz SM. Advancing a Conceptual Model of Evidence-Based
Practice Implementation in Public Service Sectors. Adwm Policy Ment Health. 2011;38(1):4-23.
doi:10.1007/s10488-010-0327-7

Bauer MS, Kirchner J. Implementation science: What is it and why should I care? Psychiatry Res.
2020;283:112376. doi:10.1016/j.psychres.2019.04.025

Purtle ], Nelson KL, Bruns EJ, Hoagwood KE. Dissemination Strategies to Accelerate the Policy
Impact of Children's Mental Health Setvices Research. Psychiatr Serv. 2020;71(11):1170-1178.
doi:10.1176/appi.ps.201900527

Glasgow RE, Askew S, Purcell P, et al. Use of RE-AIM to address health inequities: Application
in a low-income community health center-based weight loss and hypertension self-management
program. Translational Behavioral Medicine. 2013;3(2):200-210. doi:10.1007/s13142-013-0201-8
Michie S, van Stralen MM, West R. The behaviour change wheel: A new method for
characterising and designing behaviour change interventions. Implementation Science. 2011;6(1):42.
doi:10.1186/1748-5908-6-42

Moullin JC, Dickson KS, Stadnick NA, Rabin B, Aarons GA. Systematic review of the
Exploration, Preparation, Implementation, Sustainment (EPIS) framework. Implementation Science.
2019;14(1):1. doi:10.1186/s13012-018-0842-6

Lyon AR, Dopp AR, Brewer SK, Kientz JA, Munson SA. Designing the Future of Children’s
Mental Health Services. Adm Policy Ment Health. 2020;47(5):735-751. doi:10.1007/s10488-020-
01038-x

Peters D, Tran N, Adam T, Research A for HP and S, Organization WH. Implementation Research
in Health: A Practical Guide. World Health Organization; 2013. Accessed March 6, 2023.
https://apps.who.int/iris/handle/10665/91758

Grady MD, Rozas LW, Bledsoe SE. Are curriculum decisions based on the evidence? How social
work faculty members make choices in curriculum decisions. | Evid Based Soc Work.
2010;7(5):466-480. doi:10.1080/15433714.2010.494976

Coulter ML, Hancock T. Integrating social work and public health education: a clinical
model. Health Soc Work. 1989;14(3):157-164. do0i:10.1093 /hsw/14.3.157

CommonHealth

56 September 2023 | Volume 4 | Issue 2


https://doi.org/10.1080/15555240.2021.1971537
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2009.185652
https://apps.who.int/iris/handle/10665/91758

Snyder et al. Clinical Social Work

CommonHealth
57 September 2023 | Volume 4 | Issue 2




	0 2023 Apr Cover
	1Ed Board
	2TOC
	3Cai
	4Our Words Matter
	5Gender Inclusive Language
	6Public Health Communication
	7Language Non-Communicable Disease



