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Abstract

Introduction: CareMOBI (Mhealth for Organizations to Bolster Interconnectedness) is a mobile application designed
to facilitate information exchange between primary care providers (PCPs) and adult day centers (ADCs). A key function
of CareMOBI is to synthesize information collected outside of the provider’s office (ie,: in the ADC or at home) and
distill the most relevant data points into an exportable clinical summary that can help inform clinical decision making
by the PCP with information from outside providers who are not formally embedded within health systems. In this
study, we used a qualitative approach to understand the acceptability and utility of the clinical summary template within
CareMOBI. Methods: Purposive sampling, followed by snowball sampling, was used to recruit PCPs from a variety of
primary care practice settings (i.e. home-based, academic). Semi-structured interviews were conducted virtually to elicit
feedback on the user-experience after interaction with a prototype template. Interviews were recorded, transcribed,
and analyzed using content analysis. Results: Our sample (n=10) consisted of physicians and nurse practitioners in
a variety of settings. Feedback suggested that the summary template facilitates interdisciplinary, bidirectional, succinct,
and relevant information exchange across care teams. The summary template effectively integrates observations and
assessments from team members, centralizes them, and allows PCPs to hone in on the most salient components to
inform clinical decision making for the geriatric patient. The summary gave PCPs “live texture” about what was happening
outside the office and represented a significant improvement over other methodologies of information exchange. Prior
to implementation into clinical practice, several refinements are necessary based on feedback including integration into
the PCP’s workflow. Conclusions. The template was viewed by PCPs as a concise and actionable record, in contrast to
current communication which is characterized as “bloated”’—containing too many pages on nonessential information. The
summary could potentially save PCP’s time in locating and analyzing historical data to enable rapid patient assessment and
prompt more ready and informed action.
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Introduction observations by ADC staff promote early detection of adverse
changes in health status. Evidence suggests that ADCs, when
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Figure |. Home page of CareMOBI.

providers to manage and coordinate care for vulnerable
older adults with complex health and social needs.
However, freestanding ADCs are rarely viewed as part
of the formal health care continuum. A major barrier to inte-
grating care provided by ADCs within primary care is their
reliance on ineffective and cumbersome methods of com-
munication and information exchange. It is estimated that
92% of ADCs lack interoperable electronic health record
systems.>® Blood pressures outside of normal parameters or
acute changes in users’ behavior, for example, are typically
reported to primary care providers (PCPs) via facsimile or
voicemail message, resulting in a delayed or non-response.
This can lead to delayed referrals, diagnoses, and treatment,
as well as medication errors and inadequate follow-up
that result in negative sequelac. PCPs and ADC staff
mutually agree that effective communication has 4 charac-
teristics: bidirectional, interdisciplinary, succinct, and
relevant.® To operationalize these components, we devel-
oped CareMOBI, (Mhealth for Organizations to Bolster
Interconnectedness) a mobile health (mhealth) application

prototype designed to facilitate streamlined communication
between ADCs and members of the care team (ie, PCPs and
family caregivers) around the health of a mutual patient. A
key function of CareMOBI is to synthesize information col-
lected outside of the provider’s office (ie,: in the ADC or at
home) and distill the most relevant data points into an
exportable clinical summary that can help inform clinical
decision making by the PCP. However, mHealth apps, and
their component parts, need to be produced with adequate
consideration of the intended users’ needs so that they are
effective and perceived as useful. In this study, we used a
qualitative approach to understand the acceptability and
utility of the clinical summary template within CareMOBI
based on interviews with 10 PCPs.

Methods

CareMOBI (See Figure 1) was developed using a “Design-
Thinking” approach. Design Thinking is an interdisciplin-
ary iterative approach to problem solving that emphasizes
empathy for end-users and rapid prototyping of solutions
that requires multiple rounds of ideation and testing done
in collaboration with stakeholders. It includes 5 iterative
stages: Need finding (understanding challenges facing
the end user), Ideation (generating as many solutions as
possible), Prototyping (building the minimally viable rep-
resentation of the best solution), Testing (seeking user
feedback to further refine), and Implementation (evaluat-
ing the impact and refining further).” CareMOBI is
designed to promote the efficient communication across
care team members. Target users are adult day care centers,
family caregivers, and primary care providers—essentially
it is meant to help centralize, track, and exchange informa-
tion related to the day to day care and health progress of
PLWD, and supports informed clinical decision making by
the healthcare provider.

Procedures

In response to the results of need finding through qualitative
interviews with stakeholders, an exportable summary tem-
plate was developed in the ideation phase. The summary
can be exported through the export function in CareMOBI
(See Figure 2). The summary (see Figure 3) contains basic
patient information, urgent clinical events (ie, falls, hospi-
talizations), current medications, the range and average of
vitals, nutritional intake, sleep quality, and mood patterns. It
was incorporated within the CareMOBI prototype in the
form of interactive wireframes (or screens). The current
study presents the results of the testing phase in which we
examined the acceptability of the clinical summary tem-
plate to support decision making by PCPs with data from
ADCs and family caregivers using semi-structured
interviews.
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Figure 2. Export function in CareMOBI.

Sample and Setting

Purposive sampling, followed by snowball sampling, was
used to recruit PCPs from a variety of primary care practice
settings (home-based, academic medical, federally quali-
fied health centers). The inclusion criteria were licensed
nurse practitioners, physicians, or physician assistants
whose patient panels contain patients >65years of age.
Retired PCPs and/or those not actively practicing were
excluded. Participants were identified by on-the-ground
consultants in primary care who made them aware of the
study via e-mail. A research assistant coordinated virtual
one-on-one interviews via Zoom based on the participants’
availability for PCPs who satisfied the inclusion criteria.
Upon scheduling the interview, participants received a
link to an interactive prototype of the application which
they could access on their smartphone, tablet, or computer.
Interviews were conducted by a trained research assistant
using a semi-structured approach. Interviews lasted 30 min
on average. At the beginning of the interview, the

participants were asked to watch a 2-min video to learn
about the app, and spend 10 min playing with the interactive
prototype. They were specifically asked to complete certain
tasks, such as logging in, adding a new medication, logging
patient progress, and filtering for relevant information. All
participants provided written informed consent and received
a $50 incentive for completing the interview. Ethical
approval was provided by the Institutional Review Board at
New York University.

Data Analysis

An audit trail with dated methodological documentation
throughout the interview process that was synchronized
with analytic notes (eg, why a participant was asked a
unique follow-up question based on his/her previous
response) was maintained. They were recorded and profes-
sionally transcribed. Transcripts were deidentified and
reviewed for accuracy by the study team. Data were ana-
lyzed using content analysis.® The Principle Investigator
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Figure 3. (continued)
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Figure 3. Screenshots of the clinical summary template.
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Table |. Demographic characteristics of primary care
providers (N=10).

Characteristics No. (%)

Age (years)

<30 I (10)

30-39 6 (60)

40-49 I (10)

50-60 I (10)

=60 I (10)
Race

White 7 (70)

Asian 3 (30)
Ethnicity

Non-Hispanic 10 (100)

Hispanic 0 (0)
Gender

Female 9 (90)

Male I (10)
Highest level of education

Doctorate 8 (80)

Master’s I (10)

Professional I (10)
Health profession

Physicians 7 (70)

Nurse practitioners 3 (30)

(PI) and research assistant generated a preliminary code-
book a priori based on the interview guide and the flow of
the app as a coding scheme for all transcripts. Any texts that
could not be categorized within the codebook were dis-
cussed with the research team to determine if a new code
needed to be defined or aligned with an existing code. The
codebook was continuously updated accordingly to reflect
an iterative process. For PCP transcripts, 2 coders coded
independently in Dedoose, a web-based platform for quali-
tative and mixed-method coding, and met regularly to
review coding and resolve any disagreements. To ensure the
reliability and consistency of coding, a subset (20%) of
transcripts were analyzed by a third independent coder. Any
unresolved disagreements, as well as potential new catego-
ries or codes, were addressed in team meetings with the PI.
Themes were identified by consistently comparing codes
across categories. Saturation occurred when no new themes
emerged. Team members regularly debriefed to discuss and
validate results of the analysis.

Results

Our study sample (n=10) consisted of physicians, nurse
practitioners, and physician assistants (see Table 1). Average
mean age was 39.8 years old with majority self-identifying as
White (70%), female (90%) and reporting a doctorate degree
(80%). The sample consisted of 7 physicians and 3 nurse

practitioners. We used results of our previous need finding
study, in which we identified 4 characteristics of effective
information exchange according to PCPs and ADC staff, as a
framework for the current study. Here we present the results
of our analysis to assess whether the proposed summary tem-
plate facilitated information exchange that was bi-directional,
succinct, relevant, and interdisciplinary.

Bidirectional:  Bidirectional refers to interactive
exchanges in which both parties are providing and respond-
ing to information. According to PCPs, the clinical sum-
mary template facilitated bidirectional communication by
providing a focused summary of data that served as basis
for discussion with outside providers and family members
and prompted action by the PCP.

PCP-SRM: Yeah, this [summary] is amazing. If I got this
information on my patients every three months, I’d be
delighted. This is really, really actionable, useful, and well laid
out information.

The app itself provides PCPs with an electronic platform to
readily respond to the findings and address ADC staff’s
concerns (which current methods like fax do not do).
However, the clinical summary template uniquely helped
PCPs hone in on concerns and action items. For example,
the previous respondent went on to cite an example in which
they could use the vital signs summary to improve blood
pressure management in conjunction with care team
members.

PCP-JB: I’'m just thinking of a couple patients who I was
managing actively with their team, and their teams was super
active. It was the back and forth about the blood pressure, and
at some point, that would be amazing to have that all live in one
place.

A significant limitation of the template’s bidirectional
capacity is that its design does not provide PCPs with a
space to respond with a summary of their clinical visit/
assessment. The PCPs EHR based summary would need to
be appended into another area of the app.

Interdisciplinary:  Interdisciplinary =~ communication
draws on the findings of all individuals involved in the care
of an individual and promotes care continuity. According to
the PCPs, the summary template effectively integrates
observations and assessments from team members, central-
izes them, and allows PCPs to hone in on the most salient
components to inform clinical decision making. This gets
“everyone on the same page.” Here they elaborate on key
areas of interest that they might focus on within the sum-
mary, and suggest that an additional immunization sum-
mary may be helpful:

PCP-NMC: Are they a one-to-one feeder? Are they
incontinent?. . .That would be super helpful, so that everyone’s
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on the same page. If the cardiologist asks, “Have you ever
gotten your shingles vaccine?” (Family caregivers would say)
“Yeah, we did. Let me show you.” That would be helpful.

The other advantage of drawing from multiple disciplines
within the summary is that it provides PCPs with a more
holistic picture of a patient’s life that includes their time at
the ADC.

PCP-CC: I could see this being very helpful to feel like you’ve
got this really live texture on the ground for all the care staff
and the family to dialog back with because that’s a real gap,
huge gap for the family to feel disconnected from what’s
happening on the ground with the ADHC or even in an assisted
living. Black box, you don’t know what’s happening after you
drop your loved one off.

Relevant communication focuses on bringing the most per-
tinent elements of the geriatric assessment that support
clinical decision making to the forefront of documentation.
Multiple PCPs praised the fact that the summary captured
changes in mood and behavior, as these were often indica-
tive of an acute infection and a focus of PCPs and sentinel
events (ie, falls, hospitalizations). In addition, the proposed
summary of changes in sleep and nutrition were relevant to
patient care. PCPs also offered suggestions for other assess-
ment data that could support their decision-making process.
Examples include changes in: wound progression, bowel
movement, functional status, and hearing or vision.

PCP-RM: With dementia, the things we definitely look at are
mood, behavior, sleep, and nutrition. There are other aspects
that PCPs are [also] interested in such as wound care, symptom
diary, and bowel movements etc.

Succinct documentation was defined as being brief and to
the point. The summary template does not present a series
of individual data points, instead it is a brief overview of
health progress logs, including appointments, vitals, mood,
urgent events, nutrition, and sleep in a selected period of
time.

PCP-NK: I feel like it really helps understanding the bigger
picture if I really needed to search what was going on at what
point. If they were hospitalized, I could review and look back
on what’s going on with their vitals, what’s going on with how
they’re eating, how they’re interacting, and what the nurses
were worried about at what time.

This format and presentation were most valuable because it
saved PCPs time locating and analyzing historical data, and
allowed them to simply “eyeball” it.

PCP-SRM: It’s annoying for me as a doctor to click into the
vitals, then click into the sleep, then click into the medications,

then click into the whatever. If what I get is this summary, then
I’m delighted. This summary is perfect.

According to PCP’s perspectives, the summary represented a
significant improvement over other methodologies of infor-
mation exchange, such as phone or paper and pencil logs,
because it was more streamlined and less cumbersome.

PCP-JB: I’'m thinking about a couple of examples of people
where they would come in with a notebook, and it was
essentially this, but it was in a notebook. Then I'm left with
like, do I scan all these pages in? How are we gonna extract this
information? I think there’s so many people who are already
tracking this, right? Then it’s amazing to have something that’s
more living—instead of me scanning down two sheets.

Discussion

ADC:s are invaluable sources of community-based care for
older adults, but staff experience challenges in effectively
communicating clinical concerns about clients with their
PCPs. We used a design-thinking approach to develop and
test a template that summarizes information collected by
ADC:s about clients within a portable mhealth application,
CareMOBI. The overall goal of the template was to con-
cisely present data being collected by ADCs to enhance
clinical decision making by PCPs at the point of care.
Through qualitative interviews with PCPs in diverse prac-
tice settings, we assessed whether the template reflected the
characteristics of effective communication identified by
PCPs and ADC staff in a previous study and identified nec-
essary modifications that would enhance the clinical value
of the template. Our overall findings showed that the sum-
mary template facilitates interdisciplinary, bidirectional,
succinct, and relevant information exchange across care
teams.

The management of the older patient in the primary care
setting is often complicated by factors such as multimorbid-
ity, atypical presentation of illness, communication prob-
lems due to hearing loss and/or cognitive impairment, and
banalization of symptoms considered to be part of the nor-
mal aging process.” The most valuable aspect of the sum-
mary was its succinct and focused presentation of aspects
most salient to the geriatric assessment—such as patterns in
mood, behavior, and sleep. This helps PCPs distinguish
unstable patterns indicative of acute illness from benign
day-to-day variations.

The data summary also facilitated collaboration between
ADCs and PCPs within the community-based care contin-
uum. According to PCPs interviewed, the template was
highly inclusive of the perspectives of the interdisciplinary
staff within ADCs. PCP’s seemed to not only appreciate
that the template captured multiple perspectives, but that it
centralized them in one place giving PCPs “live texture”
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about what is happening outside the office. Research sug-
gests that, compared to working alone, interdisciplinary
communication leads to improved patient and family out-
comes, and better diagnosis and prognostic abilities of
health professionals.'” Information contained in the sum-
mary from different disciplines housed within the ADC can
help PCPs identify emerging clinical problems and facili-
tate early intervention. Other elements respondents said
might enhance the summary include information on conti-
nence from the ADC nurse, as well as dietary and feeding
concerns which could be provided by the ADC’s registered
dietician.

Despite housing information on health and functional
status from multiple providers, the template was viewed as
a concise and actionable record. Communication across
healthcare settings is often characterized as “bloated”—
containing too many pages on nonessential information that
bury the most important aspects of the patient’s record.’ The
summary could potentially save PCP’s time in locating and
analyzing historical data to enable rapid patient assessment
and prompt more ready and informed action.

Prior to implementation into clinical practice, several
refinements are necessary. First, the contents will need to be
adjusted to include the features’” PCPs recommended (ie,
bowel movements, continence, wound care, etc.) Second,
the template will need to be more easily integrated within
the electronic health record to encourage bidirectional com-
munication between PCPs and ADCs. Finally, we will need
to ensure that ADC staff are consistently entering data to
provide PCPs with a reliable clinical picture.

There are 2 major limitations to be considered. First, our
sample was small (n=10 PCPs). As part of the user testing
process, a larger sample would have potentially offered
richer insight. However, as part of the iterative design think-
ing approach, we use multiple rapid iteration cycles; thus,
we will modify the template based on this cycle, and recruit
additional PCPs in subsequent phases. A second key limita-
tion was that participants had an interactive prototype, not a
fully launched version that was testable in their day-to-day
practice. This will be conducted in later phases and help us
understand specific barriers to implementation which can-
not be gleaned from this study.

Conclusion

The CareMOBI summary template represents an important
step toward improving communication between ADCs and
PCPs to enhance the care of older adults. Its innovative
user-centered design accounts for practical needs of PCPs
with respect to clinical decision making, including con-
straints on their time. With future refinements and eventual
integration into electronic health records systems, it can
eventually support meaningful streamlined information

exchange between PCPs and ADCs that yields better out-
comes for older adults.
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