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ABSTRACT: Point-of-care ultrasound (POCUS)
can improve patient care by reducing diagno-
sis, treatment, and transport times; reducing
transfers; and providing medical care closer
to home. However, barriers to acquiring and
maintaining proficiency with POCUS result
in widespread underuse of this technology.
The medical community on Haida Gwaii, a
remote archipelago off the coast of British
Columbia, is using POCUS in innovative and
sustainable ways. Employing an interpretive
description methodology and the theoretical
framework of the Eco-Normalization Model,
we conducted semi-structured interviews
with a community physician, a local hospital
administrator, and a patient to discover the
factors that led to the successful implementa-
tion of POCUS. Drivers included local physician
“POCUS champions”and the desire to provide
better and more compassionate medical care.
Enablers included specific medical education,
excellent administrative support, a culture
of learning and collaboration, and patient
satisfaction.

oint-of-care ultrasound (POCUYS)
can improve patient care by expe-
diting the diagnosis and treatment
of traumatic and other medical conditions.
From its origins in the emergency depart-
ment, its use has now spread to critical care,
hospital, and clinic settings. This important
tool is especially valuable in rural health
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care settings, which often lack immediate
access to consultative diagnostic imaging
and definitive specialist care.»* Addition-
ally, the use of POCUS can reduce the
volume of transfers to referral centres and
ease the challenges of patient transport, >
which is the largest barrier in practice for
rural emergency department practitioners.’
Furthermore, patients’ satisfaction with
care improves due to immediate access to
information on their clinical condition.*® A
recent survey on POCUS use among rural
health care providers in British Columbia
revealed that 43% of those surveyed used
it more than once per day.”

In 2015, recognizing the barriers to
acquiring and maintaining proficien-
cy in POCUES, the University of British
Columbia’s Rural Continuing Professional
Development program, with the support
of the Rural Coordination Centre of BC
(RCCbc), launched the Hands-On Ultra-
sound Education (HOUSE) program, an
innovative traveling education program on
POCUS designed to meet the unique needs
of rural physicians in BC.® The program
was developed with an understanding and
appreciation of potato ethics, a “particular
rural health care sensibility” described as
“an ethics rooted in the duty to make one-
self useful . .. cooperating in the service of
whatever is necessary and actively learning

whatever is needed to do so.”™
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The HOUSE program teaches a wide
variety of POCUS applications, and com-
munities customize their learning by cre-
ating an agenda from a menu of options
[Table]. This can include thematically based
learning, such as the multisystem workup of
trauma, shock, or dyspnea; specialty-based
agendas, such as obstetrics or pediatrics;
and agendas based on applications that are
not clinically linked, such as exams relevant
to the clinic setting (e.g., IUD placement,
screening for the presence of an asymptom-
atic abdominal aortic aneurysm). The course
length is determined by the community
and can be between half a day and 2 days.
Residents and allied health practitioners
can be included, at the discretion of the
community.

The HOUSE program was piloted on
Haida Gwaii in 2015 and was offered again
in 2022. HOUSE course instructors, which
include experienced rural physicians, have a
unique window into rural POCUS patterns
of practice across the province. Instructors
noted a significant advancement of POCUS
skills in the years between the two courses.
They were particularly impressed by the
depth and breadth of those skills among
local practitioners and by the innovative
use of POCUS to address challenges in
access to health care. We aimed to discover
the factors that led to this, in the hopes
that this information might be of value to
both the HOUSE program and medical
communities interested in expanding local
POCUS skills.

Haida Gwaii’s population of approxi-
mately 5000 (50% Haida and 50% non-
Haida) is served locally by two hospitals:
Xaayda Gwaay Ngaaysdll Naay (Haida
Gwaii Hospital and Health Centre) in
Daajing Giids (formerly Queen Charlotte
City) and Northern Haida Gwaii Hospi-
tal and Health Centre in Gaw (formerly
Masset). Xaayda Gwaay Ngaaysdll serves
3000 residents and provides inpatient, clinic,
emergency, obstetric, and oncology services.
At the time of this research, six family phy-
sicians and two midwives were working
there. All providers were using POCUS,
and two of the physicians, self-described
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TABLE. Hands-On Ultrasound Education (HOUSE) program educational options.

Trauma: lungs (pneumothorax, hemothorax), cardiac (pericardial effusion),
inferior vena cava (IVG; volume assessment), abdominal scan (free fluid), long
bones (for fractures), plus procedures as indicated

Shock: cardiovascular (reduced ejection fraction, pulmonary embolism,
pericardial effusion), lungs (pneumothorax, consolidation, hemothorax), IVC

(volume assessment), deep vein thrombosis (DVT), aorta (abdominal aortic

Dyspnea: Lungs (pneumothorax, consolidation, hemothorax), cardiac (reduced

Vascular: intravascular volume assessment (IVC and jugular venous pressure),

Pulmonary: consolidation, pulmonary edema, pneumothorax, pleural effusion

POCUS* use . oo R
by presenting aneurysm), abdomen (free fluid), central line insertion
problem
ejection fraction, pulmonary embolism, pericardial effusion), IVC (volume
assessment)
Abdominal pain: gallbladder (gallstones, cholecystitis), kidneys
(hydronephrosis), aorta (aneurysm), free fluid (trauma or ruptured ectopic),
uterus to rule out ectopic pregnancy, bladder for obstruction
Cardiovascular: chamber size, gross ejection fraction, right heart strain and
pulmonary embolism, pericardial effusion
DVT
or hemothorax
POCl_JS i Abdominal: free fluid (traumatic or ascites), hydronephrosis, gallstones and
applications cholecystitis, bladder volume, appendicitis, abdominal aortic aneurysm
by system
Genitourinary: testicular masses and torsion, IUD placement, first trimester
(confirming intrauterine pregnancy and viability, dating, free fluid), third
trimester (fetal presentation, rule out placenta previa, amniotic fluid volume
assessment)
Musculoskeletal: joints for effusion or aspiration, fractures, tendon rupture,
muscle tears, soft tissue abscess, foreign body
Eye: trauma evaluation, retinal detachment
Peripheral venous catheter or central line placement
Pericardiocentesis
Surgical airway
Thoracentesis or chest tube placement
POCUS for .
Paracentesis
procedures

Suprapubic bladder aspiration or catheter placement

Fracture reduction

Nerve blocks

Foreign body removal or abscess drainage

* POCUS = point-of-care ultrasound.

Note: HOUSE course modules are customized to the needs of the community by the combination of any of
these options and can be practice specific, with a pediatric, obstetric, internal medicine, emergency medicine,
or family practice focus. Course fees are currently $2200 per participant, per day, in the rural community. For

further details, see https://ubccpd.ca/house.

“POCUS champions,” were supporting
their colleagues as well.

Haida Gwaii is a remote group of
islands off the coast of BC, approximately
200 km by water from the nearest referral
centre, in Prince Rupert. Because there is

no access to radiology department ultra-
sound service on Haida Gwaii, patients face
expensive and inconvenient travel for this
service. Additionally, the difficulties of being
without family support during times of ill-
ness and uncertainty cannot be understated.
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Thus, innovations that provide more services
locally are of significant value for Haida
Gwaii residents.

“We have no [radiology department]
ultrasound services on Haida Gwaii, so for
a mother to get an ultrasound for her baby,
it’s a 7-hour ferry ride. You have to getin a
lineup for the ferry 2 hours before it sails.
It takes about 45 minutes to unload the
ferry. So it’s like 10 hours one way to get
to Prince Rupert. And then ... you're there
anywhere from 2 to 4 nights in a hotel.
And if you have your vehicle . . . it’s $700
now, and then there’s hotels and then your
meals.” (Physician)

Methods

We conducted a retrospective evaluation
of the factors that led to the emergence
of the innovative use of POCUS on Hai-
da Gwaii. Traditional models of program
evaluation were not a good fit, because they
were generally prospective and focused on
programs that were intentional rather than
emergent. The Eco-Normalization Mod-
el, a theoretical framework derived from
implementation science theories, examines
the longevity of an innovation within the
context of the local ecosystem and explores
features of the ecosystem that may enhance
(or detract from) the innovation’s longev-
ity.* The model gives rise to six critical
questions to consider [Figure]. We con-
textualized the original model to account
for this unique application and expanded
the original domain of “people doing the
work”to “people involved in the innovation”
to include the patient perspective.

We employed an interpretive description
methodology—a methodology well suited
to medical education. This is a highly adapt-
able qualitative approach that “captures the
subjective experience of individuals while
drawing on lessons from broader patterns
within the phenomenon being studied,”!
which aligned well with the intentions of
our study.

The questions arising from the Eco-
Normalization framework guided the cre-
ation of an interview process. Semi-structured
one-on-one interviews approximately

Innovative use of point-of-care ultrasound improves health care on Haida Gwaii

How does the provision of POCUS align with
system priorities to support patient care?

Innovation

System

Why is POCUS What role
important for does the
Haida Gwaii, POCUS to Local and system play in
and in what improve regional supporting
ways is it patient health care the use of
innovative? care system POCUS?
k/
What is the value of Health care sup;)/\(/:r‘tast;:f:t::;ded
POCUS u§e ameng prowdgrs to support POCUS use
providers? and patients

among providers?

What are the key factors that facilitated uptake and growth of POCUS
among providers in Haida Gwaii? What is the patient experience of POCUS?

FIGURE. Eco-Normalization Model and the six critical questions. Adapted from Hamza and Regehr."®

(POCUS = point-of-care ultrasound.)

1 hour in duration were conducted by a
research assistant via videoconference.
Using purposeful sampling, a family phy-
sician, a senior hospital administrator,and a
local resident who had received POCUS as
part of their medical care were interviewed.
Transcribed interviews were shared with the
research team. Each team member reviewed
the interview data independently, recorded
reflections, and noted recurring themes. The
team convened after each interview to dis-
cuss individual reflections, which expanded
our collective understanding of the data.
Team members included two rural physi-
cians with extensive experience in POCUS
education,a HOUSE course program man-
ager with UBC Continuing Professional
Development (CPD), a research assistant
with UBC CPD, a research scientist with
RCCbc, and a rural research facilitator with
RCCbe. The diverse perspectives and back-
grounds of the research team contributed
to the depth of the data analysis. As the
findings of the group were collated, the
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team combined the data into key themat-
ic categories, based on consensus among
team members. Ethical approval for our
study was obtained from the University of
British Columbia’s Behavioural Research

Ethics Board.

Results

Innovative use of POCUS

POCUS is embedded throughout the
health care system on Haida Gwaii: there
are ultrasound units in the emergency
department, on the inpatient ward, in the
outpatient clinic, and in outreach clin-
ics to smaller communities. All POCUS
users have support for ongoing learning,
in that some physicians, “POCUS cham-
pions,” make themselves readily available
to support colleagues. Three more expe-
rienced users regularly record and upload
their POCUS images to the electronic
medical records system, which makes them
available to other members of the health
care team (e.g., nurses, physiotherapists,
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distance-based specialists). Surgeons use the
images to assist with pre-op planning, and
other specialists (e.g., cardiologists, radiolo-
gists, obstetricians) use the images to guide
the creation of patient care plans. Local
physicians also use POCUS to support local
midwives. To our knowledge, no other com-
munity in the province is archiving and
sharing POCUS images to this degree.

“It’s probably used 10 to 12 times a day,
at least, in the clinic.” (Physician)

“When I did have to go for the surgery,
the surgeon met me, and he was, like, up
to snuff, and he actually had little pictures
from the ultrasound.” (Patient)

“Both of [the midwives] are using it. We
used to be called in to do the dating and
they would watch. And then it became ‘All
right; here’s how you do it,’and [now they]
do the dating and we watch.” (Physician)

Drivers of innovation

POCUS champions: A POCUS champion
is an informal designation for a highly moti-
vated local physician who has or is acquir-
ing proficiency in POCUS; recognizes the
value of it; and supports its integration into
the health care system in a variety of ways,
such as by providing educational opportu-
nities, access to machines, and one-on-one
collegial support. This role is generally not
formally recognized or supported outside
of crossover from other leadership roles,
such as an educational or departmental lead
position. For example, the physician we
interviewed invested considerable time to
work out the process for archiving POCUS
images, which involves saving them to and
downloading them from the POCUS unit
and then manually uploading them into the
electronic medical records system. Addi-
tional work included supporting the process
of acquiring POCUS units, which involved
a team-based decision-making process,
community fundraising, and administra-
tive support at both the local and health
authority levels. This physician was quick to
describe their role as building on the work
done by the previous champion, a retired
physician. Due to the depth and breadth
of support provided by this champion, it

is unlikely that significant and sustainable
POCUS innovation could have developed
without this strong driver.

“There are probably two champions,
me and [X]. I mean champions in the sense
[that] we use [POCUS] all the time. When
we're teaching, we're promoting it to our
colleagues, and we’re also available for con-
sult as well. So, very frequently, we're asked
to review a scan or do a scan as a second
opinion, probably several times a week . . .
sometimes in the middle of the night, espe-
cially if it’s a really important scan . . . espe-
cially if it’s going to save a transfer for a
procedure.” (Physician)

“That’s an additional huge learning
curve . . . to get the information off the
device and into the record.” (Physician)

“l realized... that
[POCUS] was going to
improve patient care

more than any other kind
of learning | could do....
But most importantly,
people are going to get
better care in community
by me doing this.”

Compassionate care: The understanding
that POCUS might allow patients to stay
home and avoid a difficult transfer for fur-
ther investigations was an essential driver of
the innovation. When a patient was able to
stay home as a result of the use of POCUS,
their medical experience was more com-
passionate and more patient centred. Both
providers and patients valued this.

“Is the baby going to survive? That’s a
key [indication for POCUS].... Ensuring
that there was a heartbeat and that things
were looking healthy [was] very much a
game changer, because every one of those
women would be so nervous. We'd put them
on a ferry, and they'd have a miscarriage on
the ferry, or in Prince Rupert, away from
their family. Very tragic, tragic stuff ... and
then they'd have to come back bleeding and
cramping on the ferry—like, brutal. And I
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could tell you, like in 5 minutes, [that the
baby was alive].” (Physician)

“My granddaughter . . . had an ultra-
sound at the hospital here as an outpatient,
and again it was invaluable. . . . [It] saves a
lot of stress, you know, wondering what’s
happening or how serious something is. If
it’s not something real serious, that really
helps bring the stress level down on every-
body.” (Patient)

“I realized . .. that [POCUS] was going
to improve patient care more than any oth-
er kind of learning I could do, like, hands
down, be more effective, be more time effi-
cient, be more satisfied myself. But most
importantly, people are going to get better
care in community by me doing this and
being as good as possible.” (Physician)

“To come and go from here during the
winter months is not so easy, because we
have the ferry three times a week. So, cer-
tainly, [POCUS] saves a lot of worry, and
it also saves a big trip. The average person
has a tough time financially to do all of
that.” (Patient)

Apart from logistic and financial con-
siderations, the physician interviewed
emphasized the cultural impact of provid-
ing services in community, especially those
related to birth and death.

“It is also important for cultural rea-
sons, especially for services around birth and
end of life. It is more important for Haida
people culturally to want to be born here
and to die here.” (Physician)

“As far as dying goes, how does ultra-
sound help in that experience? There are
lots of conditions. . .an Elder will come in
with that are life threatening, that we can
kind of give them a sense of how . .. likely
they are to die if they go out. And that’s
a key factor in their decision making [to
be transferred or not] . . . because being
sent away . .. you're alone, you don't know
what’s going on. And then to die there. ..”
(Physician)

Enablers of innovation

Educational considerations: POCUS edu-
cation that is learner focused, that inspires
curiosity over fear, and that is taught locally
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to the community of physicians was report-
ed as a driving factor in the adoption of
POCUS and in ongoing skill acquisition.
The HOUSE course, which is taught in
rural communities by a mix of rural phy-
sician peers and sonographers with an
emphasis on a learner-centred, relaxed,
and collegial learning environment, was
highly valued for its approach.® Longitudi-
nal POCUS education through provincial
rounds and conferences helps solidify the
culture of a POCUS-integrated practice.
“It was really the HOUSE course . . .
that kickstarted us big time. You could pick
and choose what you want to learn. You
learn as a group, and you learn in commu-
nity. It’s you learning with the people that
youre going to be continuing to work with,
and you're all taking a common course in
community with your own machines. If you
do it on [your] machines in [your] town,

you're golden.” (Physician)

Administrative and system-level support:
The local administrator worked alongside
health care providers to support POCUS
use and ultrasound acquisition. The admin-
istrator described that role as “an enabler of
[the] physician group”and as being “able to
get [the group] through the bureaucracy.”
For example, the administrator deferred to
the local physicians in the selection pro-
cess of purchasing a new POCUS unit and
then stepped in to ensure the procedures for
device sterilization were developed in a way
that minimized clinician workload. North-
ern Health, the regional health authority,
was also supportive.

“['The local administrator is] incredible.
... We need to give kudos and thanks to
really good administrators . .. [with] open-
ness to just let it flourish and not get in the
way.” (Physician)

“We're the size of France, and we have
less than half a million people. Geographi-
cally, we've always been spread out. North-
ern Health, I think, is . .. doing pretty good

as far as being innovators.” (Administrator)

Learning and collaboration: Positive
aspects of the culture of medicine on Haida

Innovative use of point-of-care ultrasound improves health care on Haida Gwaii

Gwaii were highlighted by all three study
participants. Local physicians, allied health
professionals, and administrators all work
together to foster a collaborative and sup-
portive approach, where asking for help
is encouraged. Medical learners also seek
out electives on Haida Gwaii because of
its reputation as a hub for leading POCUS
users, innovators, and teachers. As physi-
cians teach the ongoing wave of new learn-
ers, a culture develops of POCUS being
integral to family practice.

“[My doctor] was able
to share those images
with the surgeon in
Prince Rupert....When
I got there, the surgeon
said it saved him a lot
of time....The images
[he] had were adequate
for him to be able to set
me up for the surgery.”

“We're a small site . .. we’re the small-
est maternity program in British Colum-
bia, we're the smallest systemic IV therapy
BC Cancer site in the province. There’s a
reason why these GPs . . . punch heavier
than their weight limit. Not only are they
invested in the community . . . but they
also are invested in providing better patient
care.” (Administrator)

“I noticed that they also reached out to
the broader medical community if they saw
something that they werent sure about. ...
They would ask me ‘Can I send this oft”’
So they were able to get more input, and
that’s without me leaving Haida Gwaii. That
whole part just enhances care.” (Patient)

“You know, we know each other’s skills
and support each other well, and there’s no
shyness around connecting with each other
for that.” (Physician)

“Every single [resident] wants and craves
as much ultrasound as possible. ...If T have
a case that’s interesting, I'll grab the resident
no matter where they are . . . have them
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come in and do it with me. . .. It’s the
number one learning thing that they say,
because we're kind of known for ultra-

sound.” (Physician)

Patient and provider satisfaction: Both
patients and physicians reported increased
satisfaction with the addition of POCUS
to the patient encounter. Physicians felt
empowered by the extra knowledge gained
through POCUS findings, and patients
readily appreciated the many ways in which
POCUS positively impacted their health
care experience.

“We’re fortunate that we have access
to that machine. . . . That really enhanced
my care and enhanced treatment for me,
so I think that’s pretty amazing for a little
community that they’re able to do that.”
(Patient)

“[My doctor] was able to share those
images with the surgeon in Prince Rupert.
... When I got there, the surgeon said it
saved him a lot of time. ... The images [he]
had were adequate for him to be able to set
me up for the surgery.” (Patient)

“You speed up healing, because at the
moment you see them, you diagnose the
problem and then you do a procedure right
away. | mean, that’s amazing. It feels so good
to be able to do that.” (Physician)

“You feel almost like a magician some-
times to be able to see inside. And like in
5 seconds you can see a problem, which it
would [instead] take all these blood tests
and lots of exams and guessing and tries to
treat and see if they get better, and ultimate-
ly an ultrasound . . . [in] Prince Rupert.”
(Physician)

Discussion

The use of POCUS on Haida Gwaii is an
example of how grassroots-led innovation
can arise to meet local needs in sustain-
able and impactful ways. The enthusi-
asm and vision of a physician champion,
educational supports that are responsive
to community needs, and clear-sighted
administrative support led to the creation
of a system of care that is cost-saving, pro-
vides better medical care, improves patient
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and provider satisfaction, and significantly
enhances the provision of compassionate
and patient-centred care on Haida Gwaii.
The innovative and valuable POCUS
practice arose from the combination of the
innovation itself, the right people, and the
right level of system support to meet the
needs of the community. This process has
much more in common with an Indigenous
world view than conventional approaches
to scaling up health care services. It can
be summarized by the Haida saying Gina
waadluxan gud ad kwaagid (“Everything
depends on everything else”). Needs and
gaps in rural health care arise from local
resource scarcity and geography and are
unique to each community. These needs
are intimately known to local providers and
patients, and solutions to navigating these
barriers should include local knowledge.
In this challenging time in health care,
it is refreshing to see a medical community
flourishing and a health care system becom-
ing more compassionate. Some of the most
vulnerable patients in our health care sys-
tem, residents of an exceptionally isolated
island, are benefiting from a readily available
and cost-saving innovation that provides
compassionate and closer-to-home care.
This is an example of how rural health pota-
to ethics—“cooperating in the service of
whatever is necessary and actively learning
whatever is needed to do so””—can guide
us in building a better, kinder, and more
equitable health care system for everyone.

Study limitations

This study was not a comprehensive evalu-
ation of the development of the POCUS
program on Haida Gwaii, but rather an
overview of key factors that led to its emer-
gence and sustainability. It is possible that
there are other aspects of the program
that remain unexamined. Additionally, the
program emerged from the confluence of

locally based needs, providers, and admin-
istration; therefore, the specifics may not
be generalizable to other sites.

Suggestions for future research
Further research into potato ethics as a
driver in rural health care and innova-
tion could be valuable for learning how we
might further support the process of valu-
able innovation in rural medical communi-
ties and health care system transformation
in general. W

It is refreshing to see
a medical community
flourishing and a health
care system becoming
more compassionate.
Vulnerable patients,
residents of an
exceptionally isolated
island, are benefiting
from a readily available
and cost-saving
innovation that provides
compassionate and
closer-to-home care.
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