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KAREN ROWAN MS$S

Highlights of recent research from the University of Hawai'i
and the Hawai'‘i State Department of Health

WHERE AND WHEN RAT LUNGWORM CASES OCCUR
There were 82 reported cases of angiostrongyliasis, also called rat
lungworm disease, in Hawai‘i from 2007 to 2017, and most (57%)
occured between January and April, a time of cooler temperatures
and heavier rainfall, a new review concludes. Researchers includ-
ing David I. Johnston, of the Hawai‘i State Department of Health,
reviewed the case evaluation forms and medical records of cases
reported to the department. Most (83%) cases occurred on the island
of Hawai‘i. The researchers suggested that the most effective public
health prevention measures are education on how the disease is
transmitted and best practices for hygiene and food storage and
preparation. The paper, Review of Cases of Angiostrongyliasis
in Hawaii, 2007-2017, is published in The American Journal of
Tropical Medicine and Hygiene.

STUDENTS HIGHLY SATISFIED WITH INTERPROFES-
SIONAL TEAM COLLABORATION SIMULATION
EXERCISE

Students of health professions must learn interprofessional commu-
nication skills,and to address this need, the Hawaii Interprofessional
Team Collaboration Simulation exercise began in 2014. In the
exercise, students in medicine, nursing, pharmacy, and social work
collaborate to work through scenarios and receive feedback on their
skills. Researchers from the Hawai‘i Interprofessional Education
group (HIPE) examined students’ evaluations of their skills before
and after this exercise. Students showed a high level of satisfaction
with the exercise and increased their ratings of their competency
in areas such as placing the patient/family at the center of care
delivery and using effective communication techniques to enhance

team function. The paper, An Interprofessional Team Simulation

Exercise About a Complex Geriatric Patient, is published in Ger-
ontology & Geriatrics Education.

HOW ADDICTION TREATMENT PROGRAMS’ FUNDING
CHANGED AFTER THE AFFORDABLE CARE ACT

The Single State Agencies (SSAs) for substance use disorder
services license and oversee prevention, treatment, and recovery
programs and allocate block grant funding to these programs. In a
new study, researchers including Clifford S. Bersamira, PhD, of the
Myron B. Thompson School of Social Work, conducted surveys of
SSA directors to investigate how state funding practices changed
between 2014, when key Affordable Care Act provisions went into
effect, and 2017. The percentage of SSAs that provided techni-
cal assistance to programs increased in many areas, for example,
assistance to collaborate with mental health providers increased
by 19.3 points. However, the percentage of block grant funds al-
located to prevention versus treatment changed little during the
study period, and block grant funds for methadone maintenance
increased less than 1 percentage point. The paper, Changes in
State Technical Assistance Priorities and Block Grant Funds for
Addiction After ACA Implementation, is published in the American
Journal of Public Health.

THE CHANGING FACE OF MESOTHELIOMA

Increasing percentages of mesotheliomas — especially peritoneal
mesotheliomas, which occur in the lining of the abdominal cavity
— are being diagnosed in people who have not been occupation-
ally exposed to asbestos. Researchers led by Michele Carbone,
MD, PhD, of the UH Cancer Center, reviewed the epidemiology,
diagnosis, and treatment of mesotheliomas. Recent research points
to inflammation as well as mutations in a protein called BAP1 as
having important roles in mesothelioma incidence and survival.
The review concluded that misdiagnoses are a problem, and that
a pathologist experienced with diagnosing mesothelioma should
confirm all diagnoses. Moreover, while surgery remains controver-
sial, greater use of genomic and immune-based biomarkers may
help clinicians better ascertain whether surgery is indicated. The

paper, Mesothelioma: Scientific Clues for Prevention, Diagnosis,
and Therapy, is published in CA: A Cancer Journal for Clinicians.

PARTICIPATION IN A COMMUNITY-ACADEMIC HUI
INCREASES COMMUNITY MEMBERS’ TRUST IN
RESEARCH

A survey of the community members and researchers who make
up the Waimanalo Pono Research Hui shows that involvement in
this group promotes learning and builds capacity for community
research.Researchers including Jane Chung-Do, DrPh,of UH Public
Health, who co-founded this hui with Ilima Ho-Lastimosa, MSW,
MoA, surveyed the group. The majority of the members reported
their participation in the hui increased their understanding of Native
Hawaiian values. Nearly all (95%) said their involvement deepened
their trust in researchers, and 85% knew how to ensure research is
pono (righteous/moral). The researchers concluded that creating
spaces for communities and researchers to build relationships can
promote culturally-grounded, community-driven research. The

paper, Waimanalo Pono Research Hui: A Community—Academic

Partnership to Promote Native Hawaiian Wellness through Cultur-
ally Grounded and Community-Driven Research and Programming,

is published in the American Journal of Community Psychology.

PACIFIC PEOPLES IN NEW ZEALAND: WHICH
GENERATION HAS THE HEALTHIEST DIET?

Younger generations of Pacific peoples in New Zealand may be
more likely to consume an unhealthy diet than older generations.
Researchers including Ridvan Tupai-Firestone, PhD, of Massey
University and Joseph Keawe‘aimoku Kaholokula, PhD, of the
John A. Burns School of Medicine, examined diet surveys of
young adults, their parents, and their grandparents. The older
generations ate a greater diversity of items and were more likely
to have a healthy diet, compared with the young adults. Adults
characterized as integrated (who reported being highly affiliated
with both their Pacific heritage and mainstream culture) were more
likely to have a healthy diet than those who were characterized as
assimilated (who reported being highly affiliated with only main-
stream culture) or marginalized (low affiliation with both cultures).
The paper, Investigating Differences in Dietary Patterns Among
a Small Cross-Sectional Study of Young and Old Pacific Peoples

in NZ Using Exploratory Factor Analysis: A Feasibility Study, is
published in BMJ Open.
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Impact of Statewide Telestroke Network on Acute Stroke

Treatment in Hawai‘i

Hally M. Chaffin BA; Kazuma Nakagawa MD, FAAN, FAHA; and Matthew A. Koenig MD, FNCS

Abstract

Hawai'i faces unique challenges in providing access to subspecialty care,
particularly on the islands outside of O‘ahu. Telemedicine allows remote
treatment of patients with acute ischemic stroke by a neurologist with stroke
expertise. The Hawai'i Telestroke Program was implemented in 2012to connect
hospitals with limited neurology coverage to a tertiary stroke center on O'ahu
with 24/7 stroke neurology coverage. By 2017, seven hospitals were included
in the program. The clinical data and revascularization therapy rate for all
telestroke cases between January 2012 and July 2017 were analyzed. Annual
telestroke consultations increased from 11 in 2012 to 203 in 2016. Among a
total of 490 telestroke consultations, 318 patients (64.9%) were diagnosed
with ischemic stroke while the remaining 172 patients had other diagnoses.
Revascularization therapies, including intravenous tissue plasminogen activator
and mechanical thrombectomy, were provided in 190 patients (38.8%). Using
the discharge modified Rankin Scale, 141 (44.3%) patients were function-
ally independent at the time of hospital discharge, while 162 (50.9%) were
disabled or dependent, and 15 (4.7%) died while in the hospital. Of the 490
telestroke consultations, 151 patients (30.8%) were transferred to the hub
hospital while 69.2% of patients were able to remain in their local hospital.
In summary, development of the Hawai'i Telestroke Program resulted in an
increasing number of acute telestroke consultations and revascularization
therapies at seven hospitals with limited neurological subspecialty coverage.
Utilization of telemedicine in acute stroke treatment is feasible and may help
address existing disparities of subspecialty care in Hawai.

Keywords

acuteischemic stroke, telemedicine, tissue plasminogen activator, inter-hospital
transfer, functional outcomes, stroke mimics

Abbreviations and Acronyms

AIS = acute ischemic stroke

DTN = door-to-needle

IV tPA = intravenous tissue plasminogen activator
NIHSS = National Institutes of Health Stroke Scale
mRS = modified Rankin Scale

sICH = symptomatic intracranial hemorrhage

TIA = transient ischemic attack

Introduction

The geography of an archipelago presents unique challenges in
access to healthcareresources for Hawaii’s 1.4 million residents.
Limited access to tertiary care and a statewide physician short-
age, particularly on the Hawaiian Islands outside of O‘ahu, has
resulted in disparities in subspecialty care.!* While physician
shortages apply across all specialties, the neurologist shortage
has been reported to be especially substantial, ranging between

a38%-100% deficitin the number of neurologists needed on the
Hawaiian Islands outside of O‘ahu based on population.* The
demand for physicians with neurological expertise is expected
to increase further with an aging population.

Stroke has been identified as the third-leading cause of death
in Hawai‘i.’ Significant improvement in neurological deficits
and functional outcome can be seen when acute ischemic stroke
(AIS) is treated with emergency revascularization therapies
such as intravenous tissue plasminogen activator (IV tPA) or
mechanical thrombectomy. The treatment rate for IV tPA in
Hawai‘i has historically varied based on the geographic location
of the patient at presentation' with a statewide treatment rate
of 5.5% between 2010-2015.3 In 2012, a Stroke Task Force
was convened by the Hawai‘i Department of Health to address
disparities in stroke treatment across the state. A 2014 report
to the Hawai‘i legislature identified that 14.3% of hospitals
had no access to a neurologist and 28.6% of hospitals reported
door-to-needle (DTN) times for IV tPA administration to be
greater than 60 minutes.! It was postulated that limited access
to neurologists with stroke expertise was one of the main fac-
tors leading to low utilization of revascularization therapies
and delay in administration of IV tPA.

One possible solution to address disparities in subspecialty care
is the use of telemedicine. Telemedicine or more specifically
“telestroke” is an increasingly viable option for hospitals with
limited access to neurologists with stroke expertise.® The 2018
American Heart Association (AHA) guidelines now recommend
the use of telestroke evaluation if in-person stroke expertise
is not available.” Telestroke programs link “spoke” hospitals
without 24-hour stroke expertise with “hub” hospitals, which are
usually designated Primary or Comprehensive Stroke Centers
with 24/7 neurological coverage. Two-way video-conferencing
allows the neurologist at the hub hospital to immediately assess
the stroke patient at the spoke hospital and make treatment
recommendations such as I'V tPA and/or mechanical thrombec-
tomy if warranted. Additionally, telestroke programs allow the
neurologist at the hub hospital to triage whether the AIS patient
needs to be transferred to the hub hospital for a higher level
of care. This allows AIS patients that do not require a higher
level of care to remain at the spoke hospital, minimizing the
cost of unnecessary inter-hospital transfer. Numerous studies
assessing the impact of telestroke programs report improved
IV tPA administration rates and DTN time quality metrics, after
implementation of telestroke programs.®°
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The Hawai‘i Telestroke Program was established in 2012
to provide stroke care through telemedicine for patients at
hospitals throughout Hawai‘i where timely access to a stroke
neurologist is limited. Based out of the Queen’s Medical Cen-
ter Punchbowl, the program subsequently expanded to seven
spoke hospitals on four islands by 2017. We hypothesized that
the telestroke program would increase IV tPA treatment rates
and reduce treatment delays with a safety profile that is similar
to in-person stroke care.

Methods

The project was supported by two grants from the Hawai‘i
Department of Health Neurotrauma Special Fund. From its
inception in 2012, the Hawai‘i Telestroke Program gradually
expanded its spoke hospitals to include seven hospitals on four
islands. These hospitals were connected to the hub hospital
at The Queen’s Medical Center Punchbowl via synchronous
audio-video telemedicine equipment. During the study period,
we used mobile wireless telemedicine carts manufactured by
Interactive Care Technologies which included a remote pan-
tilt-zoom camera that was accessible to the on-call neurologist
using a web-based portal. For some hospitals, we used Polycom
mobile telemedicine carts and Cisco Jabber software for two-
way video calls.

All consecutive patients who were activated as acute stroke
telemedicine consults from January 2012 to July 2017 were
included in a prospectively collected clinical database that
was used to report ongoing data to the grant funding agency.
This study was based on a planned retrospective analysis of
the first 500 patients in the telestroke clinical database with
supplemental information collected by retrospective review of
the electronic medical record (EMR) for missing data fields.
The Queen’s Institutional Review Committee approved the
retrospective analysis and publication of these data with waiver
of individual informed consent.

The Queen’s Medical Center Punchbowl is a 505-bed hospital
located on O‘ahu, the largest tertiary referral center for the
Pacific Basin. It was the only Joint Commission-certified Pri-
mary Stroke Center in Hawai‘i until 2015 and it remains the
only Hawai‘i hospital with a dedicated neurocritical care unit.
During the study period, the telestroke program was covered
by two board-certified vascular neurologists and two board-
certified neurointensivists who were also vascular neurology
trained. The neuro-interventional program was covered by one
board-certified neuro-interventionalist. In 2017, the Queen’s
Medical Center Punchbowl admitted 609 ischemic strokes and
performed 37 mechanical thrombectomies.

The spoke hospitals (number of licensed beds, distance to the
hub hospital) were: Moloka‘i General Hospital (15 beds, 57
miles by air), Hilo Medical Center (157 beds, 218 miles by air),
Wahiawa General Hospital (53 beds, 16 miles by ground), Maui

Memorial Medical Center (214 beds, 97 miles by air), North
Hawai‘i Community Hospital (42 beds, 178 miles by air), Kona
Community Hospital (76 beds, 184 miles by air), and Queen’s
Medical Center West O‘ahu (80 beds, 12 miles by ground).

Telestroke consults were initiated by providers at spoke hos-
pitals for Emergency Department (ED) patients and hospital
inpatients presenting with symptoms suggestive of AIS within 6
hours of the time the patient was last known to be normal. This
time window was selected because, at the time of the study,
mechanical thrombectomy was recommended for large vessel
occlusion strokes within 6 hours of symptom onset.'" These
patients were treated before the recommended time window
for mechanical thrombectomy was extended to 16-24 hours.'?

Patients were subsequently evaluated by a hospital-employed
on-call neurologist at the hub hospital using two-way synchro-
nous audio-video telecommunications. Available imaging was
also transmitted to and reviewed by the hub neurologistusing an
encrypted imaging file-sharing software (BEAM, OneMedNet)
within the hub hospital picture archiving and communications
systems (PACS). The hub neurologist also had access to patient
laboratory values and vital signs through the EMR. The neurolo-
gist had direct access to the EMR at three of the spoke hospitals
which are in the same health care system and indirect access to
the EMR at other hospitals through Epic CareEverywhere and
Hawai‘i Health Information Exchange (HHIE). For non-Epic
hospitals, clinical documentation was transmitted to the spoke
hospital using an auto-fax functionality in Epic.

The hub neurologist made recommendations for or against IV
tPA and mechanical thrombectomy based on clinical judgment.
Providers also made triage recommendations to either transfer
the patient to the hub hospital or manage the patient at the spoke
hospital based on patient characteristics and local resources.
The hub neurologists occasionally utilized telemedicine to ac-
cess AIS patients at the hub hospital. For the purpose of this
study, telemedicine use for the hub hospital was excluded from
the final analyses.

The prospective clinical database collected information on
patientdemographics (age, sex, spoke hospital, self-reported eth-
nicity/race, etc) and stroke risk factors (hypertension, diabetes,
atrial fibrillation, prior stroke, etc) from clinical documentation
inthe EMR. The initial National Institutes of Health Stroke Scale
(NIHSS) score, symptom onset time, and telemedicine response
and connection times were recorded by the hub neurologists.
The NIHSS is the standard measure of functional disability for
acute stroke where no disability is 0 and maximum disability
is 42 based on standardized examination with high inter-rater
validity."* One of the major quality metrics for acute stroke
treatment, DTN time for IV tPA, was also recorded in the
database and confirmed with review of EMR documentation.
The DTN time is defined as the interval from patient arrival
to time of initiating IV tPA, and shorter times reflect more ef-
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ficient care processes. Outcomes were retrospectively assessed
based on review of the EMR upon hospital discharge based on
the modified Rankin Scale (mRS) score. The mRS is the most
commonly used post-stroke disability scale where 0 is asymp-
tomatic, 1 is symptoms without disability, 2 is slight disability
but independent, 3 is moderate disability but able to ambulate,
4 is moderately severe disability, 5 is bedridden, and 6 is dead."*
The hub hospital only started routinely collecting the 90-day
mRS data in 2016 so prospectively collected 90-day mRS data
was not consistently available for this study period. Symptom-
atic intracerebral hemorrhage (sICH) was also recorded in the
database as a complication of revascularization therapies and
verified based on retrospective review of relevant imaging by
the principal investigator (MAK). Determination of sSICH was
based on the presence of new intracerebral hemorrhage within
24 hours of IV tPA administration and an increase in the NIHSS
score by >4 points according to standard criteria.'*'¢ The final
diagnosis of AIS was determined by presence of visible stroke
on subsequent MRI or CT imaging or persistent disability
attributable to stroke in the opinion of the treating physician.
“Stroke mimic” was defined as a final diagnosis other than
stroke and no visible stroke on subsequent MRI or CT imaging.

Statistical Analysis

The data were summarized by descriptive statistics using SPSS
version 24.0 (SPSS IBM Inc., Chicago, IL). This was a descrip-
tive study of the entire cohort without any attempt to perform
pre-specified two-group comparisons.

Results

From its inception in January 2012 to July 2017, the Hawai‘i
Telestroke Program conducted a total of 500 telemedicine-based
consultations for patients with suspected AIS. Among these, 10
telestroke consultations were performed to access suspected
AIS patients at the hub hospital and these were excluded from
the final analyses. A total of 490 telestroke consultations were
conducted to access patients at the spoke hospitals and were
included in the final analyses. Clinical characteristics of all
included patients are shown in Table 1. Of the total cohort, 318
patients (64.9%) were ultimately diagnosed with stroke while
the remaining 172 patients had other diagnoses.

Overall, 190 (38.8%) patients were treated with revasculariza-
tion therapies via telestroke consultation (Table 2). Of those
who were treated, 183 received IV tPA alone, 22 received IV
tPA and mechanical thrombectomy, and 7 received mechanical
thrombectomy only. The median time from patient arrival to
telestroke consult activation was 15.5 minutes and the median
telestroke activation to connection establishment (response
time) was 6 minutes.

Among the 318 patients who were diagnosed with AIS, the
distribution of discharge mRS is shown in Figure 1. Using
discharge mRS 0-2 as the standard definition of “functional

Table 1. Clinical Characteristics

N 490
Age, years, median [IQR] 68 [56, 78]
Sex, female, n (%) 228 (46.5)
Race/Ethnicity, n (%)
White 157 (32.0)
Asian, non-Filipino 78 (15.9)
Filipino 117 (23.9)
Native Hawaiian or other Pacific Islander 128 (26.1)
Other or unknown 10 (2.0)
Hypertension, n (%) 313(63.9)
Diabetes mellitus, n (%) 132 (26.9)
Atrial fibrillation, n (%) 105 (21.4)
Hyperlipidemia, n (%) 140 (28.6)
Coronary artery disease 62 (12.7)
Previous TIA or stroke, n (%) 144 (29.4)
Anticoagulant use, n (%) 84 (17.1)
Initial NIHSS, median [IQRY], AIS patients only (n=318) 5[2,11]
Stroke Subtype, n (%), AIS patients only (n=318)
Large artery atherosclerosis 86 (17.6)
Cardioembolism 149 (30.4)
Small vessel disease/lacunar stroke 55(11.2)
Other determined etiology 8(1.6)
Undetermined etiology 13(2.7)
Unable to determine 7(1.4)

AlIS = acute ischemic stroke; IQR = interquartile range;

NIHSS = National Institutes of Health Stroke Scale; TIA = transient ischemic attack

Table 2. Process Measures and Performance

N 490
Any revascularization therapy, n (%) 190 (38.8)
IV tPA 183 (37.3)
[V tPA + Mechanical Thrombectomy 22 (4.5)
Mechanical Thrombectomy only 7(1.4)
Onset-to-Arrival, min, median [IQR] 70.0[45.0, 123.5]
Arrival-to-Stroke Code Activation, min, median [IQR] 6.0[0, 15.0]

Arrival-to-Telestroke Activation, min, median [IQR]

15.5[7.0, 31.0]

Telestroke Activation-to-Connection Establishment,

min, median [IQR] 6.0[4.0,10.0]
“Door-to-Needle” Time, min, median [IQR] 47.0[39.0, 62.0]
Outcome of Telestroke Encounter, n (%)
Not AIS (“stroke mimics”) 172 (35.1)
AlIS, no treatment, remain at spoke hospital 115 (23.5)
AIS, treatment, remain at spoke hospital 52 (10.6)
AlIS, no treatment, transfer to hub hospital 26 (5.3)
AIS, treatment, transfer to hub hospital 125 (25.5)

AlIS = acute ischemic stroke; IQR = interquartile range;
IV tPA = intravenous tissue plasminogen activator
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Figure 1. Distribution of mRS at Hospital Discharge for Patients Diagnosed with AIS (n=318) Where 0
is Asymptomatic, 1 is Symptoms Without Disability, 2 is Slight Disability but Independent, 3 is Moder-
ate Disability but Able to Ambulate, 4 is Moderately Severe Disability, 5 is Bedridden, and 6 is Dead

independence”, 141 (44.3%) patients in this study were con-
sidered independent at the time of hospital discharge, while
162 (50.9%) were disabled or dependent (mRS 3-5), and 15
(4.7%) died while in the hospital (mRS 6). For the subset of
26 patients who were treated with mechanical thrombectomy,
median mRS at discharge was 4.0 [3.0, 5.0].

Temporal trends of telestroke consult utilization show a consis-
tent increase from 2012 to 2017 (Table 3). This increase reflects
the growth of the Hawai‘i Telestroke Program in which the
number of telestroke spoke hospitals grew from 1 in 2012 to 7
in 2017 as well as increased per-site utilization. The aggregate
median DTN for IV tPA for the spoke hospitals is shown in
Table 4. The median DTN across all spoke hospitals was less
than 60 minutes during the study period, which is the current
national benchmark.’

Of the 490 telestroke consultations, 151 patients (30.8%) were
transferred to the hub hospital for further tertiary care while
69.2% of patients were able to remain in the spoke hospital for
treatment. Among those AIS patients who were treated with IV
tPA, 52 patients were able to remain at the spoke hospital while
125 patients were transferred to the hub hospital. Twenty-six
patients with AIS who were not treated with IV tPA were also
transferred to the hub hospital. Triage decisions were based
on local capacity at the spoke hospital and need for higher
level of care as well as patient and provider preferences. Two
of the spoke hospitals do not have MRI, carotid imaging, and/
or echocardiography available on-site. At these hospitals,
even routine stroke patients who were not treated with IV tPA

required transfer to the hub hospital. In other cases, high risk
patients with large strokes who would benefit from monitoring
inthe neurocritical care unit or may have needed decompressive
craniectomy were transferred to the hub hospital.

Table 3. Temporal Trends of Telestroke Consultation
Temporal Trends in Number of Telestroke Consults by Year

Year N

2012 1

2013 18
2014 29
2015 130
2016 203
2017* 99

*last data in July 2017

Table 4. Temporal Trends in Door-to-Needle Time by Year
Year Minutes, median [interquartile range]

2012 (n=4) 72.5[56.8, 95.0]

2013 (n=11) 60.0 [35.0, 62.0]

2014 (n=11) 45.0 [42.0, 62.0]

2015 (n = 48) 44.0[38.0, 58.8]

2016 (n = 69) 50.0 [40.5, 63.5]
2017* (n = 40) 435[35.0,60.0]

*last data in July 2017
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Among patients who were treated with revascularization thera-
pies, 11/183 (6.0%) had sICH. Five of these patients were treated
with mechanical thrombectomy in addition to IV tPA while 6
patients were treated with I'V tPA alone. All of the patients with
sICH had poor neurological outcomes at the time of hospital
discharge with mRS 3 in 1 patient, mRS 4 in 2 patients, mRS
5 in 4 patients, and in-hospital death in 4 patients.

Despite the criterion for telestroke activation by the spoke
hospital being an initial clinical impression of AIS, 172 patients
(35.1%) were ultimately diagnosed with stroke mimics by the
hub neurologist. These patients had final diagnoses of conver-
sion disorder (n=57), transient ischemic attack (TIA) (n=33),
encephalopathy (n=23), spontaneous ICH (n=20), seizure
(n=19), migraine (n=9), and other causes (n=11). Of the 183
patients who were treated with IV tPA, 9 patients (4.9%) were
ultimately diagnosed with a stroke mimic. Six patients were
diagnosed with conversion disorder, 2 patients with seizure,
and 1 patient with migraine. Of the 9 stroke mimic patients
who were treated with IV tPA, none had sICH and all were
eventually discharged to home.

Discussion

National and regional physician shortages have encouraged the
development of programs that allow patients in rural or other-
wise underserved areas to receive similar care to those treated
at tertiary academic medical centers. One of the most visible
developments has been the implementation of telemedicine,
which has been shown to be safe and effective for evaluation
and treatment of AIS.'51%

Other regions have successfully implemented telestroke
programs which have connected smaller, rural hospitals with
Primary and Comprehensive Stroke Centers. A pilot program
implemented in southeastern Louisiana that emphasized first
responder training in addition to early telemedicine activation
showed reduction in time to neurology consult and IV tPA
administration rates that were higher than the national aver-
age.'” Implementation within the Kaiser Permanente system in
Southern California increased IV tPA administration for AIS by
4.6% and brought IV tPA administration rates at spoke hospitals
in line with those at the Comprehensive Stroke Center.'®

Our study demonstrated a significant increase in telestroke
adoption and number of patients treated with revascularization
therapies during the study period. Of the 490 telestroke consul-
tations, 309 patients (69.2%) were able to remain in their local
community hospital for treatment. Triage decisions regarding
which patients required inter-hospital transfer were based on
recommendations from the hub neurologist and spoke physician
as well as patient preferences. These decisions were largely
based on local resources available at the spoke hospital, local
experience with post-I'V tPA monitoring, and patient character-

istics such as anticipated stroke size, need for neurocritical care
monitoring, or need for mechanical thrombectomy. Because of
theisland geography, the cost of inter-hospital transport between
islands has been reported to be atleast $15,000 per patient and as
high as $70,000 in some locations.?**! Considering these costs,
we anticipate that appropriate triage of stroke patients based on
telemedicine will result in significant healthcare cost savings.

In this study, 339 telestroke cases did not require transfer to
the hub hospital, 172 of whom were located on one of the
neighbor islands outside of O‘ahu. It is difficult to estimate
the exact number of patients who may have been transferred
to the hub hospital without the telestroke program. However,
if the maximal potential cost savings were to be estimated with
an assumption that all 172 cases would have been transferred
using air ambulance services, it would be approximately $6.2
million over the study period based on an average estimated air
ambulance cost of $36,000 per inter-island medical transfer.?!
If we were to make a conservative estimate of 10% preventable
transfer among these neighbor island cases, it would still be
$620,000 in cost savings over the study period.

Since the implementation of the Hawai‘i Telestroke Program,
according to the Get With the Guidelines — Stroke database, the
rate of DTN times under 60 minutes in Hawai‘i has improved
from 43.6% of patients in 2012 to 77.3% in 2017. Revascu-
larization therapies for AIS patients at all Hawai‘i hospitals
also improved from 6% to 15.3% between 2012 and 2017.
While these improvements may not be directly attributable to
the Hawai‘i Telestroke Program alone, these findings indicate
an overall improvement in the number of patients in Hawai‘i
who received appropriate, timely therapy for AIS during the
study period.

One of the strengths of telestroke care is that it has been found
to be as safe as treatment based on in-person assessment in
other studies.'®* The rate of inadvertent IV tPA administra-
tion in patients with stroke mimics and the rate of sSICH in AIS
patients treated with IV tPA are two safety concerns frequently
discussed inreference to telestroke programs. Stroke mimics are
those patients who initially present with symptoms similar to
AIS but are ultimately determined to have a different diagnosis,
such as seizures, conversion disorder, or TTA. Stroke mimics
are estimated to make up around 15% of those presenting with
AIS symptoms and present a dilemma for providers caring for
these patients.”*** Ideally, stroke mimics are accurately identified
prior to administration of IV tPA. However, time constraints
for IV tPA administration often make the advanced imaging
or other tests that could differentiate between AIS and stroke
mimics difficult to employ. Prior case series have reported a
low incidence of complications such as sSICH when patients
with stroke mimics are inadvertently treated with IV tPA.%-%

Remote neurological examination based on telemedicine re-
quires different clinical skills compared to in-person neurological

HAWAI'l JOURNAL OF HEALTH & SOCIAL WELFARE, SEPTEMBER 2019, VOL 78, NO 9

284



examination which may raise the potential for a higher rate of
inadvertent I'V tPA treatment in stroke mimics. In the present
study, 35.1% of patients who received a telestroke consult were
ultimately determined to be stroke mimics. Of the patients
treated with IV tPA in the present study, 11 patients (4.9%)
were subsequently diagnosed with a stroke mimic. Our findings
were similar to a prior large multi-center study that reported
32.6% of telestroke activations were ultimately diagnosed with
a stroke mimic.”increasing numbers of SM patients are likely
being evaluated via Telestroke. We developed a model to pro-
spectively identify ischemic SMs during Telestroke evaluation.
METHODS AND RESULTS: We analyzed 829 consecutive
patients from January 2004 to April 2013 in our internal New
England-based Partners TeleStroke Network for a derivation
cohort, and 332 cases for internal validation. External validation
was performed on 226 cases from January 2008 to August 2012
in the Partners National TeleStroke Network. A predictive score
was developed using stepwise logistic regression, and its per-
formance was assessed using receiver-operating characteristic
(ROC Two prior studies reported stroke mimic rates of 7% and
7.8% among patients treated with IV tPA based on telestroke
consultation which was similar to the stroke mimic rate among
patients treated with IV tPA based on in-person examinations
in their respective cohorts.?%

Some studies have attempted to identify factors that are as-
sociated with higher likelihood that a patient’s symptoms are
caused by a stroke mimic.?” These studies suggest that stroke
mimics are more common in patients who are younger, pres-
ent with a minor neurological deficit, and have lower NIHSS
scores.”**?7 Evaluation and IV tPA treatment oversight by a
neurologist reduces the likelihood that a stroke mimic patient
will be administered IV tPA compared with emergency physi-
cians acting without neurological consultation.*® Telestroke
programs that connect patients with neurologists are likely to
improve appropriate IV tPA administration rates and reduce
inadvertent treatment of stroke mimics.

Anuncommon butsignificant complication after IV tPA admin-
istration is sSICH. Rates of sSICH in AIS patients treated with IV
tPAhave been shown to be no different in telestroke assessments
when compared with in-person assessments."” In the present
study, 6% of patients who were treated with revascularization
therapies developed sICH over the course of the study period.
A disproportionate number of patients with sICH were treated
with the combination of IV tPA and mechanical thrombectomy
rather than IV tPA alone. The sICH rate was similar to the
rate reported in the original National Institute of Neurological
Disorders and Stroke (NINDS) treatment trial and the package
labeling for IV tPA (6.4%)*" but higher than post-marketing
surveillance data from the Safe Implementation of Treatment
in Stroke (SITS) registries (1.6-2.2%).">*? A meta-analysis of
prior observational studies of telestroke programs reported a
range of sICH of 1-8% which was similar to control groups of
patients treated with IV tPA in-person.®

This study has some important limitations based on the geog-
raphy and healthcare systems in Hawai‘i and the retrospective
nature of the study design. First, due to the unique island
geography of Hawai‘i, the results may not be generalizable
to healthcare systems in other regions. Second, longer term
functional outcomes were not available for many of the patients
in this study, particularly those who were not transferred to the
hub hospital. Because of this limitation, the long-term safety and
outcomes of telestroke treatment are not known. Third, although
the study was based on a prospectively collected database,
some retrospective chart review was required to obtain data
regarding the final diagnosis, imaging results, and functional
outcomes. Retrospective EMR review was often required for
patients who were not transferred to the hub hospital. Investiga-
tors conducting these retrospective reviews were not blinded to
the initial treatment decisions which could introduce outcome
ascertainment bias.

Theunique environment of the Hawaiian Islands presents many
challenges to care for patients on islands other than O‘ahu who
may not have timely access to a neurologist. While stroke is a
leading cause of death and disability in Hawai‘i, patients living
onotherislands and inrural areas have historically had difficulty
accessing the same quality stroke care as those patients living in
urban Honolulu. The Hawai‘i Telestroke Program has sought to
bridge the gap for these patients through the implementation of
atelemedicine program that connects hospitals with acute stroke
care. The program has been shown to be safe and effective at
improvingrates of revascularization therapies and reducing DTN
time across all hospitals where the program was implemented.
In future studies it would be beneficial to assess long-term
outcomes of patients treated with IV tPA and outcome trends
at individual hospitals within the Hawai‘i Telestroke Program.
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Examining the Use of Photovoice to Explore Disaster Risk
Perception Among Native Hawaiians Living on O‘ahu:

A Feasibility Study
Morgan Aiwohi Torris-Hedlund MS

Abstract

The purpose of this feasibility study was to evaluate the use of Photovoice
(PV) to explore disaster risk perception (RP) among Native Hawaiians living
on O‘ahu. Six participants identified 5 primary concerns: (a) issues of infra-
structure, (b) Oahu’s dependence on imports, (c) concern for family, (d) the
presence of outsiders in the community during disaster warning periods, and
(e) the complexity of the issue. Findings from this study suggest PV shows
potential as a useful tool for evaluating risk perception and providing valuable
community insight. Despite the potentially stressful nature of examining the
outcomes of a disaster, speaking with members of the community in a sup-
portive environment provided protection and encouragement. Finally, the use
of community-based participatory research (CBPR) and participatory action
research (PAR) methodologies facilitates a trusting relationship between the
researcher and the community which may help improve disaster-planning
efforts.

Keywords

CBPR, disaster preparedness, Native Hawaiians, Photovoice, qualitative
methods, risk perception
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CBPR = community-based participatory research
PAR = participatory action research

PV = Photovoice (PV)

RP = risk perception

As various hazards increasingly threaten Hawai‘i, the need
for disaster planning expands. The complicated dynamics
potentiating catastrophic events are an interaction of natural
hazards, human behavior, and sociocultural factors.'- Effec-
tive preparedness minimizes the consequences of disasters and
improves outcomes.'?* Despite efforts to communicate concerns
to the public, community members’ understanding of risk and
potential dangers remains largely unknown.*® This feasibility
study evaluated the use of a research method called Photovoice
(PV) to determine disaster risk perception (RP) among Native
Hawaiians on the island of O‘ahu, Hawai‘i. Owing to cultural
and historical factors, Native Hawaiians may have unique per-
spectives regarding risk. Understanding how Native Hawaiians
perceive the risk for disasters in their communities can assist
emergency planners with developing risk communication and
disaster preparedness strategies.

Risk Perception

RP is the awareness of possible consequences or outcomes and
their likely costs.” Honolulu faces a range of threats including
earthquakes, hurricanes, tsunamis, landslides, flooding, and
wildfires.® Determining whether communities recognize these
as concerns is vital to developing effective preparedness plans.®’
RPisessential to emergency planners because ofthe role it plays
in decision-making; people prepare when they feel threatened
or stand to lose something.>*”? RP is generated within com-
munities inresponse to the threats the community prioritizes.>
Because community members share concerns, people respond
to threats perceived within their social systems.!"'* Culture
is a dominant influence on RP because it acts as the basis for
understanding threats and ascribing value to outcomes.!*!?
Understanding a community’s unique perspective regarding
risk strengthens the ability to make accurate assessments of
the community’s concerns based on the shared experiences of
community members,'% 1213

Understanding Risk

Encouraging disaster planning is challenging because knowledge
alone does not motivate change.!®!"'* Paton identified RP as a
contributing factor for taking action.' The literature supports
Paton’s model, demonstrating that people are more likely to
plan for disasters when they understand potential threats.”!¢
Slepskiidentified 3 antecedents to disaster preparedness: aware-
ness of the environment, perceived threat, and recognition of
needs.'® Abramson explained that culture, socioeconomics,
age, and ethnicity contribute to risk perception and influence
how people prepare.’

Native Hawaiians

Native Hawaiians have aunique relationship to the land and may
have extensive knowledge of the local area.'”! That knowledge
may provide contextual understanding that will better prepare
disaster planners working in Hawai‘i.'%!"1320 Understanding RP
from the perspective of Native Hawaiians could help disaster
planners determine if existing risk assessments match perceived
risk.*>2"?2 This information could then be used to improve risk
communications and preparedness efforts.>?>?
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Photovoice

PV is a qualititative research method that uses photographs
taken by participants to answer research questions and is rooted
in participatory action research (PAR) and community-based
participatory research (CBPR).2*?> PV involves participants
recording day-to-day phenomena and provides graphic authen-
ticity of participants’ lives to facilitate understanding.?*® The
images that participants capture form the basis for discussions
to further develop their research questions.?%

PV involves 3 steps. First, participants learn camera use, dis-
cuss ethical issues, and develop research questions. Second,
they take pictures to address the research questions. Third,
the researcher works with participants to respond to concerns
uncovered through the research process.?*? There are many
ways to utilize PV research; investigators take into account
the specifics of a project and aim to meet the needs of the
participating community. For example, participants may use
cameras or the cameras built into their phones. Images may be
shared in person or presented online. All PV projects require
participants to take pictures and share the meaning of those
images in a group setting to describe the significance of their
images and establish which pictures best present the concerns of
the group.?>* Participants in this study used cameras provided
by the researcher and shared their images at meetings held in
the community.

Despite its use in an array of settings to examine a multitude
of questions, PV has been used minimally to explore disaster
risk perception. This study sought to explore the use of PV as a
method for assessing community-based disaster risk perception
in a Native Hawaiian community. The researcher was a faculty
member at the University of Hawai‘i when this research was
conducted and formed a relationship with the community as a
community nursing clinical instructor. The researcher received
no funding and has no conflict of interest to disclose.

Methods
Research Design

This feasibility study was conducted to explore the use of
PV as a method for assessing community-based disaster risk
perception. Community leaders reviewed the study to affirm
its appropriateness before recruitment began. The Institutional
Review Board at the University of Hawai‘i Human Studies
Program approved the study protocol and all participants gave
written informed consent. Recruitment began in May 2017.
Participants met as a group for a total of 5 times over 2 weeks.
At the first meeting, the researcher explained the goal of the
research, the use of PV, the anticipated time commitment, and
the need to share images with one another and the public. Par-

ticipants also received their cameras and instructions on how
to use them from a professional photographer.>*"? Participants
then met 3 more times to review photos they took and refine
their response to the research question. At the final meeting, the
group clarified remaining questions, decided what they wanted
to do in response to the issues they uncovered, and discussed
the use of PV.

Participants

Participants meeting criteria for this study included individuals
who lived or worked in the community, identified as Native
Hawaiian, were at least 18 years old, and could speak English
to the extent required by the project. Minors were excluded
from the project because of the potential for the topic to cause
anxiety.”’ Participants were recruited using convenience sam-
pling with the help of community leaders who screened potential
participants and discussed the project at community meetings.
A sample size of 6 participants was supported by the research
design and previous PV projects.?*** Participants received a
$5 gift card at each meeting they attended and were asked to
keep the cameras they used, valued at $40.

Setting

The research took place in a Hawaiian Homestead community
elevated above the surrounding neighborhoods and accessible
by a single road through the community and several parallel
cross-streets. Hawaiian Homesteads are divisions of land set
aside for individuals who meet the criteria of having at least
50 percent Hawaiian blood. These areas were designated by
the Hawaiian Homes Commission Act of 1920 and are man-
aged by the Department of Hawaiian Home Lands.*® Due to
the topography, many homes in the neighborhood are built
above or below roads on steep inclines. Meetings were held in
a semi-private setting at the neighborhood community center.

Measures

Participants were asked their age, gender, how long they had
lived or worked in the community, and if they had experienced
a disaster event. No personally identifiable information was
collected. Using images, participants were asked to answer
the question, “How do you identify risks for the consequences
for natural disasters in this community?” Participants were
asked not to photograph identifiers such as faces, addresses,
and homes. Participants returned in 2 days with 5 images each
that best expressed their responses. Photos were shared with
the group via projector, allowing examination of one photo at
a time for analysis and discussion. At the conclusion of the
study, the researcher asked a series of questions related to the
use of PV to clarify participants’ perceptions of accuracy, ease
of use, and value of what was uncovered using PV.
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Data Management and Analysis

The group as a whole reviewed photos in an iterative process
during 3 meetings. Participants used the mnemonic SHOWeD
to explore each image systematically.?' This technique asks
participants to consider each image in terms of S (what do you
See?), H (what’s Happening), O (how does the image relate to
Our lives), W (Why does this image concern or strengthen us),
and eD (what can we Do about what we see?). This procedure
was initiated by the person who took the photo and expanded
on collectively. Rather than direct the conversation, the re-
searcher interjected only as needed while the group explored
ideas. Concentrated dialogue shaped the focus of each session,
where participants developed ideas about images they wanted
for the next meeting.

During each meeting, conversations were audio-recorded
and handwritten notes were taken. A total of 159 photos were
reviewed; images eliciting strong responses were logged and
discussed separately in connection with the audio recordings.
The researcher sought to clarify thematic concerns and explore
pictures that provoked the most noteworthy reactions from the
group. Images, recordings, and notes were made available to the
group for their review throughout the process.”** The researcher
reviewed the recordings and notes, confirming his interpretation
with the participants at each meeting. Themes were identified
and validated by the group as a whole throughout the sessions.

Results

Six participants took part in the study. Participants came from
3 age groups: 18-39, 40-59, and >59. There were 2 people in
each age group. Four of the participants were women, 1 of the
men was in the 18-39 age-group, and 1 man was in the >59
group. All participants had experienced some form of disaster,
though participants in the 18-39 age group said they had not
experienced a “serious” or “significant” event. One of the
younger participants had considerable disaster preparedness
training through the American Red Cross.

Participants characterized 5 themes during the group discus-
sions: (a) infrastructure and upkeep, (b) dependence on imports,
(c) concern for family, (d) outsiders in the community, and (e)
complexity of disasters. The group confirmed that these topics
were the most critical issues for the community.

Infrastructure and Upkeep

The condition of homes was a constant concern. Participants
worried that rubbish could become dangerous in high winds
or washed into drainage culverts by heavy rains. One person
stated, “I've seen all that stuff, you know, get washed down the
road into the ditches and making things worse downstream,
sometimes.” Yard debris, including tree clippings, rocks, build-
ing material, and car parts, were included in photos. Every

participantrecalled how trash clogging drains and culvert grates
exacerbated flooding.

Participants explained that community members are obligated
to keep their homes and yards clean, safe, and in good condi-
tion, worrying that failure to keep them maintained could make
things worse during a disaster. One participant wondered, “Some
of these houses are so bad right now . . . the overall condition,
what would happen in an earthquake, could they stand?”

Participants also identified issues they felt the local government
was responsible for, such as maintenance of drainage systems.
They provided images of power lines running through trees
and expressed concern for electrical outages as a result of high
winds or earthquakes. One participant stated, “This stuff isnt
on us, I mean, we can't be the ones to do this work, or haul
some of this stuff away, we don t have the equipment for it.”

Dependence on Imports

Participants were surprised upon seeing an image of Costco
(Figure 1) and hearing worry-related to stores closing during
a disaster: “What will we do when the stores close, or run out
of stuff; this is where everything comes from, right here.” Par-
ticipants listed things they needed from stores: food, household
goods, fuel, medication, bottled water, and other goods. They
expressed concern as they realized O‘ahu’s dependence on
imports: “It won t be just us you know, it s going to be everyone,
everyone will only have what they have, they won 't be able to
go get anything.”

This conversation led to questions regarding stores running
out of supplies and how long the community might have to

Figure 1. Dependence on outside resources. Costco represented
dependence on outside goodsincluding food and household-goods.
Used with permission.
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wait for imports. One participant wondered: “Seems like we
should know how long it will take for ships to come when we
think about planning?”

Concern for Family

Family was identified as both a strength and vulnerability. The
participants saw themselves as responsible for older and younger
members of the community but also recognized they might
need help from family. No issue demanded as much attention
as family, as the connection to family and friends was discussed
at length. One participant explained, “All I know for sure is I'm
going to have to take care of my mom, that's where I'll be, you
can find me there.” All participants identified family as their
greatest concern. Thinking about family made participants feel
vulnerable but also motivated them to take action. Despite hav-
ing been asked not to share photos of people, everyone shared
images of children and parents, explaining the responsibility
they felt for family superseded self-concern. One participant
said, “You guys know these are the people I take care of, and
these are the people who will help me.”

Acutely aware of the vulnerability of family members, par-
ticipants identified frail adults and young children as primary
concerns. They talked about limited evacuation options because
some family members could not be moved. A participant who
cared for her mother said, “You know my mom cant move, so I
don't know, I mean, we aren t going to leave her.” Participants
unable to identify threats to themselves were easily able to
explain family members’ risks.

Outsiders in the Community

Participants identified 2 groups of outsiders regularly who
make their way into the community: people who are homeless
and those seeking higher ground during tsunami warnings.
Participants worried that people who are homeless would be
a liability because no one would know to look for them. The
concern was not for the safety of community residents but the
safety of the homeless. One participant said, “These guys kind
of hide, they lay low, some of us know where they stay, but most
people don t know, so how would anyone know if they get hurt?”
This concern was greater among the older participants who had
more experience with the homeless.

Because the community is above surrounding neighborhoods
(Figure 2), it is considered a refuge from tsunamis. Outsid-
ers seeking high ground are viewed as a vulnerability for the
community because they would need resources. Participants
explained they had witnessed “cars lining the street, up and
down” during tsunami warnings, congested roads and crowded
public toilets. They wondered how outsiders would fit into
the community during a disaster. In this community, where
everyone has a role and history with one another, outsiders do
not fit in well. One person asked: “Nobody knows these people,
they don t know us, what are we going to do with them, how
are they going to help?” Despite these concerns, participants
agreed they could not turn people away. Part of the community’s
identity is expressed through their capacity to give and care for
others, even strangers, when resources are limited. This belief
was echoed by all 6 participants, articulated most clearly by
older participants.

Figure 2. A view of the city. Participants agreed this photo illustrates the number of people
who might be affected by a disaster and move into the community. Used with permission.
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Complexity of the Issue

Participants repeatedly identified the complexity of their con-
cerns related to disasters. “This issue is just so big, when you
think about it, I mean, think about how much could happen,
how complicated it is.” They talked about how disasters could
affect the community, wondering how earthquakes differ from
hurricanes. They voiced worry for people who assume that some-
one else will help, and they discussed difficulty bringing up the
issue in the community at large. All participants recognized the
need to discuss personal responsibility within the community
before an event takes place. Much of this conversation focused
onavoiding embarrassing others: “Some of these people want to
do the right thing I'm sure, but they don t have the time or the
money, you know, those guys need help now.” By the conclusion
ofthe project, all participants recognized the interconnectedness
between their fears and the need to plan for identified threats.

Participatory Action Aspect

Atthe conclusion of this study, participants asked the researcher
to provide a PowerPoint for future presentations in the commu-
nity. Community leaders presented the findings of this project
to representatives from the Department of Hawaiian Home
Lands. The participants felt that using their images would
communicate concerns directly to an entity with the power to
make necessary changes.

Observations Regarding Photovoice

Participants believed the results of this study were accurate and
described the concerns of the community as a whole. They felt
PV was easy to understand and fun to use. Finally, they felt the
issues they uncovered needed to be addressed, and explained a
sense of needing to prepare or take action. Though participants
shared project ownership, the researcher led the project, main-
tained IRB guidelines, and maintained methodological fidelity.
From this perspective, the researcher noticed the following 3
issues: participant input, photo variance, and topic anxiety.

Participant Input

Participants can change direction of the research. For example,
participants asked to include community members not approved
by the IRB. While this was understandable, the researcher felt
the project should be limited to the participants approved by
the IRB.

Participants wanted to share their “happy space,” the things they
enjoyed and worried about losing in a disaster. This deviated
from the original research question, but added depth to discus-
sion and allowed participants to discuss factors that motivated
them to prepare.

Photo Variance

Consistent with PV-based studies, some images were un-
anticipated by the researcher and participants, which led to
consideration of ideas the group wanted to further explore.
Participants felt some photos did not make sense or strayed
from the project’s aim, and it was difficult to determine if the
researcher should interject, but allowing the group to decide
seemed the best approach.

A participant shared pictures of medications, bank statements,
and family records, which generated conversation regarding
the idea of threats from natural disasters. Participants realized
threats could be more than damage-causing hazards and started
discussingrisks affecting needs and responsibilities: “/¢ 5 not just
something like a flood, its going to be having to get to family,
or get medications for my mom, that's a risk too.”

Topic Anxiety

Discussing disasters and catastrophic consequences caused
worry among participants. The discussion often focused on
vulnerable community members like children and the elderly.
Participants named family members and explained reasons for
worry: dependence on medication or anxiety that a child might
lose aparent. Tense moments never lasted long; someone would
refocus the group to stay motivated. Having 3 age groups fa-
cilitated confronting stressful topics, this support may also be a
result of the unique community dynamic of being associated by
geography, ethnicity, and local ties. In other groups, researcher
intervention may be necessary.

Discussion

PVisuseful forevaluating RPand providing community insight.
Participants enjoyed the method and learned from the discus-
sions. Sharing images gave participants confidence to discuss
issues using pictures as guides. Similarly, images provided
understanding of other peoples’ perspectives. Iterative discus-
sions allowed for reflection and facilitated the opportunity to
buildupon earlierideas. This process helped participants explain
themselves and gave them time to develop questions about one
another’s photos and ideas.

Ongoingreflection and clarification among the participants may
be particularly helpful in exploring disaster risk perception, as
the topic is often difficult to describe or articulate. Because PV
uses participant-generated images for discussion and allows
for clarification and collaboration, ideas can be thoroughly
articulated during multiple meetings.

Despite the stress of examining disaster outcomes, speak-
ing with participants in a supportive environment provided
encouragement. Participants reminded one another of the
importance of preparatory action and affirmed community
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members’ responsibility. Finally, the ongoing nature of PV
interviews and the depth of the discussions helped to form a
relationship between the researcher and the participants who
became increasingly comfortable asking questions related to
preparedness and planning. The participatory action nature of
PV requires the researcher strive for a solution to identified is-
sues which reinforces the feeling of trust between the researcher
and the participants.

Limitations

This study has several limitations. In PV projects, it is difficult
to determine if the participants’ views and concerns accurately
represent those of their community. Despite the cross-section
of participants, transferability may be difficult. Also, timely
completion of the project limited the number of meetings, but
the group had begun to move their focus away from risks. The
research question motivated participants to seek solutions,
and in the final session, participants shifted the discussion to
preparation and planning rather than risk identification. Despite
the limited number of meetings, the group’s focus changed,
and it seemed the emphasis on risk gave way to preparation.
Finally, the researcher worked independently, although com-
munity members provided clarification to ensure accuracy
themes were identified alone. Future projects would benefit
from collaboration involving at least one more researcher to
code themes independently to improve validity of the findings.

Conclusion

PV is a viable investigative instrument with the potential to
reveal perspectives from diverse communities. The method
allows partner communities to become co-investigators, en-
courages ownership of the process, and facilitates discovery
of community members’ priorities. Images potentially serve
as the impetus for in-depth conversations leading to contextual
understanding of participants’ perspectives. The collaborative
nature of PV and development of group dynamics may provide
a safe environment for exploring a potentially distressing topic
such as disasters.

Researchers utilizing PV should be prepared for the time re-
quired for the project. They have to appreciate that conversations
need focused engagement with community members who may
demand clarification and guidance. Researchers should also
prepare to uncover information beyond the scope of the project.
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Overlooking Recurrent Acute Rheumatic Fever in Adulthood

Justin D. Shortell MD; Ryota Sato MD; Tanawan Riangwiwat MD; Michael Olalia MD;

and Christina M. Chong MD

Abstract

Acute rheumatic fever in an adult is a rare entity. We present a 29-year-old
man of mixed ancestry, including Native Hawaiian and other Pacific Islander,
who presented with a 6-week history of migratory polyarthralgia and fever with
a recent history of purulent lower extremity wounds and a remote history of
acute rheumatic feverin childhood. The diagnosis of recurrent acute rheumatic
fever was confirmed by elevated Antistreptolysin-O titers and Anti-DNase B
titers. This case presentation showcases a Native Hawaiian and other Pacific
Islander with acute rheumatic fever in both childhood and adulthood following
pyoderma infection, with a delay in diagnosis and management for both epi-
sodes. The patient had an excellent response to naproxen without developing
complications and was restarted on secondary antibiotic prophylaxis. Health
care providers inthe Pacific region should understand the relationship between
pyoderma and acute rheumatic fever in addition to including acute rheumatic
fever in the differential diagnosis of polyarthralgia in an adult.

Keywords

acute rheumatic fever, migratory polyarthritis, rheumatic heart disease,
pyoderma, Pacific Islander

Abbreviations

ARF = Acute Rheumatic Fever

ASOT = Antistreptolysin O Titer

CRP = C-Reactive Protein

ESR = Erythrocyte Sedimentation Rate
GAS = Group A Streptococcus

RHD = Rheumatic Heart Disease

Introduction

Acute rheumatic fever (ARF) is an autoimmune process
secondary to cross-reactivity of antibodies against group A
streptococcal (GAS) antigens with that of tissues throughout
the body, including the heart, joints, nervous tissue, and sub-
cutaneous tissue.!* Untreated ARF is notorious for leading to
the development of rheumatic heart disease (RHD), which is
caused by autoimmune damage of cardiac tissue and can result
in severe valvular damage and heart failure.’ The involvement
of joints in ARF includes a migratory polyarthralgia that can
often be confused with other autoimmune systemic inflamma-
tory conditions, such as rheumatoid arthritis or other collagen
diseases. The recurrence of ARF is most commonly seen in
children and adolescents given the increased risk of develop-
ing ARF secondary to untreated streptococcal pharyngitis.'
However, recurrence of ARF is rarely encountered in adults
in developed countries given the advent of antibiotics and
secondary prophylaxis, which may lead to the condition going

misdiagnosed or undiagnosed.! Treating ARF appropriately and
in a timely manner is crucial for decreasing the risk of develop-
ing or worsening RHD.?* Herein, we describe a patient with a
delayed diagnosis of recurrent ARF complicated by crippling
migratory polyarthralgia.

Case Report

A 29-year-old Native Hawaiian and other Pacific Islander man
presented to the emergency department with a 6-week history of
migratory polyarthralgia and fever. He had a history of recently
resolved non-healing wounds of 4-months duration of the right
lower extremity, obesity, and acute rheumatic fever at the age
of 5. He had taken penicillin V for secondary prophylaxis for
rheumatic fever from the age of 5 until the age of 18, when he
decided to self-discontinue the medication. He was in a mo-
torcycle accident 6-months prior to admission and sustained
multiple lacerations to his right lower leg and used hydrogen
peroxide every other day to clean the wounds due to the pres-
ence of pus. The arthralgia first developed 6-weeks prior to
admission when he first sought medical attention for his right
lower leg non-healing wounds and was initially treated with
clindamycin. The arthralgia first developed in the left knee and
progressively spread to affect the right knee followed by the
ankles, hips, shoulders, and multiple joints of the hands bilater-
ally. He additionally reported developing a fever, fatigue, a 40
Ib. weight loss over this 6-week period, and diffuse muscle pain
involving the lower back, upper back, neck, and both shoulders
around the same time. After the development of arthralgia, he
was switched to doxycycline, but the symptoms continued to
worsen. Approximately 1-month prior to admission, he had an
extensive rheumatologic workup at a community hospital that
was unremarkable for autoimmune rheumatologic conditions
and empirically given a 2-week course of prednisone 20 mg
daily. Prednisone provided partial relief of his symptoms, but
upon discontinuation without tapering, the arthralgia worsened
eventually to the point of paralyzing the patient, which led his
family to take him to the emergency department.

On physical examination, he was in no acute distress at rest
with a temperature of 37.2 C, a heart rate of 88 beats/min, a
blood pressure of 124/68 mmHg, a respiratory rate of 20/min,
an oxygen saturation of 97% on room air, and a body mass
index (BMI) of 40.69. No pharyngeal erythema, tonsillar exu-
date, or cervical lymphadenopathy were found on the physical
exam. A 3/6 holosystolic murmur was heard loudest at the left
midclavicular line between the 5 and 6™ ribs with radiation
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to the axilla. There were no extra heart sounds, opening snaps,
rubs, or diastolic murmurs heard on the physical exam. There
were no physical exam findings suggestive of heart failure such
as crackles upon auscultation of the lungs, lower leg pitting
edema or elevated jugular venous pressure. Swelling, warmth,
and tenderness to palpation over the right temporomandibular
joint, shoulders, wrists, metacarpophalangeal joints, proximal
interphalangeal joints, hips, knees, and ankles bilaterally were
found on the physical exam, and these were worse in the right
hand that elicited tearing upon manipulation (Figure 1). There
were no apparent joint effusions in both hands. Range of mo-
tion in affected joints was limited by pain with passive motion.
Multiple healing ulcerated lesions of the anterolateral surface
of the right lower extremity with no exudate or surrounding
erythema were noted.

Laboratory studies revealed an elevated white blood cell count
of 14,800/ul with 73.4% neutrophils, hemoglobin of 12.3 g/
dL, and platelet count of 391,000/ul. Additional significant
laboratory values include C-reactive protein (CRP) of 146.0
mg/L, erythrocyte sedimentation rate (ESR) of >130 mm/hr,
Antistreptolysin O Titer (ASOT) of 525 IU, Anti-DNase B of
1240units/mL, and ferritin of 992 ng/mL. Extensive autoimmune
workup including Human Immunodeficiency Virus, Epstein-
Barr Virus, Hepatitis B, Hepatitis C, and Lyme disease were
negative. Thyroid stimulating hormone, aldolase, creatinine
kinase, lactic acid, lactate dehydrogenase, C3, and C4 were
all within normal limits. Blood cultures on admission were
negative. Synovial fluid analysis and culture showed many
leukocytes but no bacteria. Electrocardiogram revealed sinus
tachycardia with no PR interval prolongation. Echocardiogram
revealed an ejection fraction of 55%-60%, no valvular vegeta-
tions, mild mitral regurgitation, mild mitral stenosis with mitral
valve leaflets appearing rheumatic, mild aortic regurgitation,
and a mean transmitral gradient of 4 mmHg.

The patient was diagnosed with a recurrent bout of rheumatic
fever using the World Health Organization (WHO) criteria for
the diagnosis of theumatic fever and rheumatic heart disease.®
On the day of admission, the patient was empirically treated
with one dose of 20 mg of prednisone due to his previous im-
provement of his arthralgias on this regimen when treated at the
community hospital a few weeks prior. He was then switched to
500 mg of naproxen twice a day, given his history of developing
severe epistaxis with aspirin and naproxen being an accept-
able alternative with outcomes comparable to aspirin.” On the
second day of admission, the patient’s symptoms dramatically
improved, with a decrease in pain with passive movement and
full range of motion in all affected extremities. Prophylactic
penicillin V with instructions was initiated and prescribed to
be continued until the age of 40. Upon discharge on the 4th
day of admission, the patient’s polyarthralgia was completely
resolved and CRP returned to within normal limits.

Figure 1. Picture Depicting PatientAttempting to Fully Extend Fingers
of Right Hand, which were Limited by Pain.

Discussion

ARF is an autoimmune process by which antibodies against
GAS antigens cross-react with and damage native tissues
throughout the body.? Autoimmune damage of the heart is the
most notorious of the complications associated with ARF given
the association of developing RHD in untreated patients, which
may consist of irreversible valvular damage and heart failure.
Since the advent of antibiotics, the incidence of RHD is low in
developed countries.®® However, clinically inapparent strepto-
coccal infections or symptomatic patients not seeking care are
common reasons for a delay in diagnosis and management of
AREF in developed countries.” The patient in our report had a
delayed diagnosis of recurrent ARF presumed to be secondary
to lower extremity cellulitis. Because early management of ARF
can decrease the risk of developing valvular damage, the early
diagnosis and management of ARF is crucial.” Recurrence of
AREF canresult from subsequent GAS infections, in which each
recurrence can cause further valvular damage and thus worsen
RHD. Additionally, in one study, recurrent episodes of ARF were
associated with higher mortality compared to the first episode of
ARF.*!*Thus secondary prophylaxis with long term antibiotics,
prompt diagnosis, and antibiotic management of underlying
GAS infections is of utmost importance to prevent worsening
of RHD and decrease mortality in patients with a history of
ARF.*? Although we were able to appropriately manage our
patient’s condition and provide almost instantaneous relief of
his symptoms, this delay in diagnosis and proper management
may have contributed to further irreversible valvular damage
that could potentially increase his risk for developing complica-
tions in the future and require valvular surgery."
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Our patient met the WHO criteria for a recurrent episode of
rheumatic fever due to his history of rheumatic fever as a child,
evidence of polyarthritis (one major manifestation), fever and
elevated acute phase reactants (two minor manifestations)
with supporting evidence of elevated ASOT and pyoderma as
a source of infection.® Unlike the Jones criteria that was previ-
ously used to diagnose rheumatic fever, the WHO criteria is a
revision that further categorizes patients based on the presence
or absence of RHD. The WHO criteria still holds onto the
major and minor manifestations used in the Jones criteria that
are key for recognizing and diagnosing ARF. Major manifesta-
tions consist of polyarthritis, carditis, subcutaneous nodules,
erythemamarginatum and chorea. Minor manifestations consist
of fever, polyarthralgia, elevated acute phase reactants.! The
WHO criteria additionally takes into account supporting evi-
dence of a streptococcal infection in the last 45 days such as a
PR prolongation on echocardiogram, elevated or rising ASOT
or anti-DNase B titers, a positive throat culture or rapid anti-
gen test for group A streptococci, or recent scarlet fever.® For
the appropriate diagnosis of a recurrent episode of rheumatic
fever without heart disease, either 2 major criteria or 1 major
criteria and 2 minor criteria plus evidence of a preceding GAS
infection is required, which is the same for diagnosing an initial
bout of ARF. However, if the patient has established RHD, then
less is needed for the diagnosis, as only 2 minor criteria plus a
preceding GAS infection is required for diagnosis.® Although
echocardiogram is not necessary for diagnosis and is viewed
as a supportive test, it can be an important tool for further de-
termining the extent and severity of RHD." Thus, ARF should
be in the differential diagnosis for patients who present with
combinations of these clinical exam findings to allow for an
appropriate and timely work-up.

Although ARF predominantly affects the pediatric population,
young to middle-aged adults are also affected by ARF, however,
at a much lower frequency." It is rare for adults older than age
35 to have their first episode of ARF and most adults with ARF
have had their first episode as a child.'“'*"3 However, having
no history of ARF as a child does not rule out the diagnosis of
AREF in an adult, as multiple cases have been reported with the
first-episode of ARF occurring in adulthood.'*'* One of the most
recent studies conducted in 2000 that observed ARF cases in
adults reported that the clinical manifestations of ARF in adults
were similar to that seen with ARF in children, with migratory
polyarthritis being the most common complaint.'* Our patient fit
this classic picture of having a migratory polyarthritis, a history
of ARF in childhood and the additional history of discontinu-
ing his antibiotic prophylaxis regimen prematurely. Therefore,
despite the lower incidence of ARF in adults, ARF should still
be included in the differential diagnosis, especially when ac-
companied by suggestive history and physical exam findings.

AREF is most commonly secondary to pharyngitis from a patho-
genic strain of GAS in genetically predisposed individuals, in
which Pacific Islanders, Australian aborigines, and New Zealand

5,16,17

Maori experience the highest incidence of ARF globally.
However, ARF secondary to pyoderma or cellulitis is an ad-
ditional, less common and less known condition. In multiple
studies observing ARF in aboriginal communities in the northern
territories of Australia, Fiji, and New Zealand, there is a high
prevalence of cases of ARF in the absence of GAS pharyngitis,
butin the presence of GAS pyoderma.'®? Given that our patient
was from the Pacific region and had a recent history of purulent
right lower extremity lesions, his recurrent ARF was likely
secondary to GAS pyoderma. Wound cultures approximately
6-weeks prior to his admission grew GAS, but wound cultures
were not repeated during his hospitalization under our care due
to the lack of exudate or surrounding erythema in addition to
the ASOT and Anti-DNase B titers. Our patient had two sepa-
rate occasions of a delay in the diagnosis and management of
ARF, which were both suspected to be secondary to GAS skin
infections. This may be due to the lack of understanding and
the importance of recognizing the association of GAS skin
infections and the development of ARF, especially in Pacific
Islanders. Thus, understanding this association is of importance
for health care providers practicing in Hawaii and the Pacific
region. Further research is needed to elucidate this relationship,
as these implications are based off of small studies and case
reports given the small subject population and the relative rarity
of GAS pyoderma causing ARF.'#%

Migratory polyarthritis is another component of ARF associ-
ated with autoimmune damage of the joints.'* Particularly,
febrile polyarthritis is the most common presentation of ARF
in adults.*'>'%23 Although the polyarthritis that ensues with
ARF is most commonly non-degenerative in nature, the
symptoms can be severe to the point of immobilization.* This
was seen in our patient, who presented with no spontaneous
movement and unbearable pain with mild manipulation of
his joints. Because ARF is an inflammatory condition, the lab
values and clinical picture of polyarthritis secondary to ARF
can mimic that of systemic inflammatory arthritides. Elevated
ESR, CRP, and warm, erythematous, tender joints can occur
with rheumatoid arthritis, psoriatic arthritis, reactive arthritis,
systemic lupus erythematosus, and other systemic inflamma-
tory conditions.*'®?*26 Important lab and clinical findings that
can help differentiate ARF from other systemic inflammatory
arthritides include ASOT, Anti- DNase-B antibody and most
importantly the history and physical exam. In our patient, a
history of rheumatic fever in childhood with discontinuation of
secondary prophylaxis increased our clinical suspicion, despite
the patient’s clouded clinical presentation with worsening after
initial attempt to treat lower leg non-healing wounds with an-
tibiotics and only partial response to glucocorticoids. This led
us to ordering ASOT and Anti-DNase B to further solidify our
diagnosis and rule out other potential systemic inflammatory
conditions with other laboratory testing.

Inconclusion, we reporta case of recurrent ARF following GAS
pyoderma in a Native Hawaiian and other Pacific Islander who

HAWAI'l JOURNAL OF HEALTH & SOCIAL WELFARE, SEPTEMBER 2019, VOL 78, NO 9

295



presented with migratory polyarthralgias. This was his second
diagnosed bout of ARF, both bouts occurring secondary to skin
infections and having a delay in diagnosis with potential wors-
ening of cardiac valvular damage. It is important to understand
the association of pyoderma and ARF in Native Hawaiian and
other Pacific Islanders in addition to including ARF in the dif-
ferential diagnosis of polyarthralgias in adults. The appropriate
and timely diagnosis and management of ARF is of significance
for lowering the risk of developing RHD and its complications.
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Background

When first introduced, social media was viewed as a means
for personal socializing. As it evolved, the purpose of social
media has grown into something much larger, particularly in
recent years. It is now common for people to use social media
as a source of news, primary communication, place of business,
and more. As new social media platforms were introduced,
each seemed to serve a niche purpose. For example, Facebook
was started to connect socially with friends and family, while
LinkedIn serves the purpose of connecting for the purpose of
professional networking. Some of these initial purposes remain
true, but, for many platforms, the purposes have become more
blended. Instagram was initially intended as a venue to share
photos, but it has now grown to the point where some people
useitas aprimary means of communication, to meet new people
socially, to stay informed of news updates, and as a place of
business. With all these changes and shifts in social media us-
age, the line between using social media for personal reasons
and professional reasons has become blurred.

Most current pharmacy students belong to the Millennial genera-
tion, defined as being born between 1981-1996. However, there
are also students who are categorized in Generation X (born
between 1965-1980), and we will soon see more students cat-
egorized as Generation Z (born from 1997 onward).! The current
generation of students is often characterized by frequent use of
social media. Studies sampling pharmacy student populations
have reported that 91%-93% of pharmacy students use at least
1 social media platform.?® These estimates are from 2013, so
it is likely that this percentage is even higher as social media
popularity is constantly growing. Though frequent social media
usage may be seen by some as a negative attribute, this genera-
tion may also be seen as resourceful in using these platforms
to communicate effectively with peers. These students are also
commonly described as a collaborative generation that values
working in a team, using each other as resources to achieve a
common goal.*

Theuse of social media in professional pharmacy programs is not
clearly defined and can still be considered a controversial topic.
Health professionals are faced with the decision of whether their
social media persona should be kept private in their personal
life or allowed to overlap with their professional life. One main
problem that is faced is whether to have a social media account
set as private or public.’ Previously it was highly emphasized
that professionals should have social media accounts set to
private. With the shift and changes in social media however,
more professionals are having public accounts that highlight
both their professional and personal lives. In the professional
education field, there is a large interest in learning how social
media is impacting the outcomes of our students. A survey of
faculty in health education programs reported that 71.3% of
respondents believed social media has capacity to positively
impact educational practices.®

The role of social media in a professional program is not well
defined. Social media could increase students’ knowledge of
health care information due to the ease of communicating with
others or viewing up-to-date news. Conversely, social media may
be serving as a distraction from studying and thereby having a
negative impact on student outcomes. Regardless of the type
of effect, most pharmacy students utilize social media in their
daily lives for various purposes. It is hypothesized that they
are also utilizing social media to supplement their education
and have the viewpoint that social media has a professional
use. Previous studies have assessed and described pharmacy
students’ opinions on using social media, with varying results.
A study from 2013 reported that 75% of first-year pharmacy
students had interest in the possibility of social media being
integrated in an educational manner.” Another study from
2013 reported that 74% of fourth-year pharmacy students felt
the need to edit their social media accounts while applying
for jobs, and 96% of fourth-year pharmacy students believed
that social media accounts should always be kept private and
separate from professional use.’* These previous studies may
not reflect the current perspectives, since social media usage
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has rapidly grown causing the scope of social media to expand.
Therefore, a survey was administered to gain insight into the
current opinions of pharmacy students. The Daniel K. Inouye
College of Pharmacy (DKICP) at the University of Hawai‘i at
Hilo is the only accredited college of pharmacy in the Pacific
Basin. Hawai‘i is in a unique geographical location that is
physically isolated from others, therefore it is also of interest
to see if there is an increased use of social media in DKICP
pharmacy students.

Methods

This survey was approved by the University of Hawai‘i Insti-
tutional Review Board. A voluntary, anonymous survey was
emailed to all 318 pharmacy students enrolled in the Pharm.D.
program at the DKICP in August 2018, at the start of the fall
semester. The survey was administered via SurveyMonkey
Inc. (www.surveymonkey.com: San Mateo, California) and
consisted of 16 questions developed to assess opinions on
various facets of using social media in professional education
programs. Survey participation was not incentivized. There
was no prior discussion with any pharmacy students regarding
using social media in this professional program. In addition to
demographic information, the survey questions were designed
to assess four main areas regarding social media usage: 1) types
and frequency of social media usage, 2) purposes of social me-
dia usage, 3) professionalism concerns of social media usage,
and 4) educational purposes of social media usage. These four
areas were selected because the author was interested in how
students viewed social media in these facets. Original survey
questions were developed by the author and no survey valida-
tion was completed prior.

For the area regarding types and frequency of social media
usage, students were questioned about which social media plat-
forms they are registered for, including Facebook, Instagram,
Snapchat, and Twitter. These four platforms were selected for
inclusion from anecdotal experience that these were the highest
utilized platforms by the target demographic. Students were
then asked how frequently they engaged with each registered
platform. In the topic area of purposes of social media usage,
students were asked whether they use social media to connect
and network with classmates, other non-classmate pharmacy
students, or licensed pharmacists. They were also asked if they
use social media to view pharmacy-related news or for educa-
tional purposes. Regarding professionalism concerns, students
were presented with various statements and asked to rank their
agreement based on a 5-point Likert scale from strongly dis-
agree to strongly agree. These statements addressed concerns
regarding social media in the classroom or workplace, privacy
concerns, and social media as a distraction. In the last area of
educational purposes of social mediausage, students were asked
ifthey use any social media platforms for educational reasons, if

they believe it can be utilized as an effective learning tool, and
if they were interested in a social media account that would be
dedicated to clinical pharmacy pearls. A clinical pearl is a term
used in medicine to describe a piece of information that can be
applied in various patient-care scenarios to help handle clini-
cal problems or situations. Of note, there were no open-ended
response questions in this survey. After all data was gathered,
descriptive analysis techniques were used to analyze results.
Results were assessed collectively without subgroup analysis.

Results

A total of 145 pharmacy students completed the survey, with a
response rate of 46%, and an even distribution among first-year
through fourth-year students. Most students (86%) were of the
millennial generation, with an average age of 27 years. Table 1
describes the full demographic characteristics of the pharmacy
student respondents.

Only four students (3%) reported not using any social media
platforms, two of which are categorized as belonging to the
Generation X, representing 25% of respondents in that genera-
tion. The most popular social media platform was Instagram,
with 77% of students reportedly using Instagram at least once
daily, followed closely by Facebook with 75% of students us-
ing the platform at least once daily (Figure 1). As anticipated,
88% of respondents agreed or strongly agreed that their usage
of social media was helpful in connecting to other pharmacy
students. The most common reason for using social media was
to connect with classmates (88%) and with upperclassmen
(79%). Other reasons for using social media included to view
pharmacy-related news and education, as well as networking
with practicing pharmacists and students from other colleges
(Figure 2).

Table 1. Demographic Information of Pharmacy Student
Respondents
Baseline Characteristic No. (%)
School Year
P1 (First-Year) 38 (26%)
P2 (Second-Year) 30 (21%)
P3 (Tthird-Year) 40 (28%)
P4 (fourth-Year) 37 (26%)
Age in Years, Average (Range) 27 (20-51)
Generation X: Born 1965-1980 8 (6%)
Millennials: Born 1981-1996 125 (86%)
Generation Z: Born 1996 Onward 12 (8%)
Female Gender 97 (67%)
Hawai'‘i State Resident 76 (52%)
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The slight majority of respondents (54%) believed that social
media distracted them from studying or completing assign-
ments, and 32% of students agreed or strongly agreed that they
often read and/or post to social media while in the classroom or
while at work. About a quarter of respondents (26%) believed
itinappropriate to discuss social media in professional settings,
with 13% of respondents believing that social media should
only be used for non-professional activities. While only 24% of
respondents disguise their social media accounts, 69% believe
that social media accounts should be set to private. A slight
majority of respondents (54%) reported using social media for
educational purposes. A larger number expressed interest in
using social media to supplement education, with 69% believ-
ing it can be an effective educational tool and 68% reporting
being interested in following an account for clinical pharmacy
information. Table 2 lists the full results for the areas of profes-
sionalism concerns and educational purposes of social media.

Discussion

Theresults of this survey demonstrate that current pharmacy stu-
dents are frequently using social media for a variety of purposes
during their professional education. Social media is becoming a
standard venue for professional networking. From this survey,
50% of student respondents have used social media to connect
with pharmacy students from other colleges. The DKICP is the
only college of pharmacy within the Pacific Basin, which may
explain why about half of students have used technology to
network with students in the US mainland. A study from 2016
reported that 58% of pharmacy students use social media to
communicate with classmates, which is a significantly smaller
amount than the 88% of respondents from the current study.’
Although there is only a difference of 3 years’ time, there has
been a large increase in social media use which may explain
why the current findings are significantly higher.®

Though there are benefits of using social media, the findings of
this study demonstrate that students both acknowledge and are
aware of the costs of social media use as well, particularly that
it can be a distraction from productive work. An article from
2017 reported that 44.9% of pharmacy students have admitted
to using social media while in class or at work.? In the current
survey it was found that 32% of pharmacy students reported
using social media while in class or at work. However, the
2017 article also reported 49.2% of pharmacy students being
distracted from work by social media, close to the findings from
the current study of 54% of respondents.’

Though the purpose of using social media is not entirely con-
nected to education, there are many purposes that relate to the
development of a student pharmacist. For example, about half
of pharmacy student respondents are already using social media
as a supplemental educational tool by using it for pharmacy-
related educational purposes. This can be done through a va-
riety of ways, including following professional organizations,
companies, or educators who may have social media accounts
dedicated to education. Though this was only done by half of
the respondents, a larger group (69%) believed social media
could be effective for education purposes, and 68% of students
expressed interest in engaging with a social media account for
clinical pharmacy education. In 2011, a survey of pharmacy
preceptors reported that 46% of preceptors were interested in
using social media to complete continuing education require-
ments.'” Though this interest level is smaller than the current
findings, this can be attributed to the change in time and the
different opinions of preceptors compared to students. A simi-
lar study of medical residents reported that 77% of have used
social media for educational purposes, and 85.7% of medical
residents believed social media had potential as a medical
education tool."" This demonstrates that the current generation
of healthcare students believe that social media can be used to

Table 2. Pharmacy Student Respondents Perspectives on Aspects of Social Media Use
. . Neither Agree
Statements Strongly Disagree Disagree nor Disagree Agree Strongly Agree

;tusd?ecr:?sl media is helpful to connect with other pharmacy 3(2%) 3 (2%) 12 (8%) 77 (53%) 50 (35%)
g.sssigsﬁlem:(g?s?ﬁ;nngot distract me from completing 20 (14%) 58 (40%) 29 (20%) 29 (20%) 9 (6%)
2&2:&2 ::i 2?(\11\/12:kpost to social media sites while 36 (25%) 43 (30%) 19 (13%) 39 (27%) 8 (6%)
4. | often disguise my social media accounts by not 28 (19% 52 (36Y% 30 (21% 26 (18Y% 9 (6%
using my full name (19%) (36%) (21%) (18%) (6%)
5. Social media accounts should always be set to private 5 (3%) 13 (9%) 27 (19%) 51(35%) 49 (34%)
gir?;s;)(;)ljrzf)iggt(eSOCial media in the professional setting 10 (7%) 39 (27%) 59 (41%) 28 (19%) 9 (6%)
;éﬁ\cl)izi:lmedia should only be used for non-professional 26 (18%) 60 (41%) 40 (28%) 11 (8%) 8 (6%)
8. Social media can be an effective tool for education 2 (1%) 7 (5%) 36 (25%) 70 (48%) 30 (21%)
Z.erlnﬁ]rgteir:ilriﬁg?piga?IsSOCial media account that dis- 5 (3%) 10 (7%) 31 (21%) 59 (41%) 40 (28%)
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supplement the pharmacy school curriculum education. There
are many open-access accounts on a variety of social media
platforms that can supplement students’ knowledge.

The findings from this study bring current perspectives on the
ever-changing role of technology and social media in a profes-
sional education program. Educators may consider leveraging
social media to improve learning outcomes in professional
education programs, either in a supplementary manner or as an
integrated tool in a curriculum. With the findings that pharmacy
students are interested in using social media in an educational
manner, future studies should be conducted to assess whether
social media usage has an impact on students’ performance in
the educational system or in clinical practice.

Conclusion

Current pharmacy students frequently use social media plat-
forms for purposes of networking and education, in addition to
personal reasons. With such frequentuse, students acknowledge
that social media can be a distraction from work or studying,
but also has helpful purposes while in pharmacy school. Most
learners believe that social media can be leveraged for educa-
tional purposes during pharmacy school.

Author’s Affiliation:
Daniel K. Inouye College of Pharmacy, University of Hawai'i at Hilo, Hilo, HI
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Guidelines for Publication

The following are general guidelines for publication of supple-
ments:

1.Organizations, university divisions, and other research units
considering publication of a sponsored supplement should
consult with the editorial staff of HTH&SW to make certain the
educational objectives and value of the supplement are optimized
during the planning process. It is important that the sponsoring
editor is aware of all steps to its publication. Please contact the
editors at hjhsw@hawaii.edu for further information.

2.Supplements must have educational value, be useful to
HJH&SW readership,and contain data not previously published
to be considered for publication.

3.Supplements must have a sponsoring editor who will be in-
volved in every step of the development, editing, and marketing
of the publication since HTH&SW staff will only be reviewing
final proofs.

4. Supplements should treat broad topics in an impartial, un-
biased manner. Please prefer specific classes of drugs, rather
than products, unless there are compelling reasons or unique
properties of the drug (product) that justifies its treatment.

5.The authors are solely responsible for the content of their
manuscripts and the opinions expressed. They are also re-
sponsible for the replicability, precision, and integrity of the
data and may be asked to sign a statement to that effect prior
to publication. All authors are required to disclose any primary
financial relationship with a company that has a direct fiscal
or financial interest in the subject matter of products discussed
in submitted manuscripts, or with a company that produces a
competing product. The sponsoring editor must ensure that
each article submitted incorporates a disclosure statement from
the authors within the body of the text. For more information,
please refer to the Disclosure Statement within “Instructions
to Authors” on the journal website.

of HJH&SW Supplements

6. All supplement manuscripts should undergo editorial and
peer review. It is the responsibility of the sponsoring editor to
ensure the integrity of authorship and review process. In ad-
dition, sponsorship implies compliance with all federal, state
and local laws, rules and regulations that may be applicable in
connection with its publication.

7.The cost of publication of a HHH&SW supplement varies
depending on the number of articles to be published. The price
may range from $3000 to $5000. This cost includes only online
publication; there are additional costs for print copies. The
subscription manager will email an invoice to the designated
editor for payment. Checks may be made out to UCERA. Please
contact the editors athjhsw @hawaii.edu for further information.

8.The sponsoring editor may decide to include advertisements
in the supplement in order to defray costs. Please consult with
the HHH&SW advertising representative Michael Roth at 808-
595-4124 or email rothcomm@gmail.com for assistance.

9.Supplement issues are posted online for full-text (PDF)
retrieval on the HHH&SW website at http://www.hawaiijourn-
alhealth.org. An announcement of its availability will be made
through our normal email distribution list. Full-text will also
be available on PubMed Central.

10. It is the responsibility of the supplement editor and con-
tributing team members to manage all editorial, marketing,
sales, and distribution functions. If you need assistance, please
contact our production manager. We may be able to help for an
additional fee.

11. Timing of a supplement issue publication will be formal-
ized once all required materials have been submitted to the

production manager and payment made.
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General Recommendations on Data Presentation and Statistical Reporting (Biostatistical Guideline for HHH&SW)
[Adapted from Annals of Internal Medicine & American Journal of Public Health]

The following guidelines are developed based on many common errors
we see in manuscripts submitted to HTH&SW. They are not meant
to be all encompassing, or be restrictive to authors who feel that their
data must be presented differently for legitimate reasons. We hope
they are helpful to you; in turn, following these guidelines will reduce
or eliminate the common errors we address with authors later in the
publication process.

Percentages: Report percentages to one decimal place (eg, 26.7%)
when sample size is >=200. For smaller samples (<200), do not use
decimal places (eg, 27%, not 26.7%), to avoid the appearance of a
level of precision that is not present.

Standard deviations (SD)/standard errors (SE): Please specify the
measures used: using “mean (SD)” for data summary and description;
to show sampling variability, consider reporting confidence intervals,
rather than standard errors, when possible to avoid confusion.

Population parameters versus sample statistics: Using Greek let-
ters to represent population parameters and Roman letters to represent
estimates of those parameters in tables and text. For example, when
reporting regression analysis results, Greek symbol (f3), or Beta (b)
should only be used in the text when describing the equations or pa-
rameters being estimated, never in reference to the results based on
sample data. Instead, one can use “b” or {3 for unstandardized regres-
sion parameter estimates, and “B” or {3 for standardized regression
parameter estimates.

P values: Using P values to present statistical significance, the actual
observed P value should be presented. For P values between .001 and
20, please report the value to the nearest thousandth (eg, P=.123).
For P values greater than .20, please report the value to the nearest
hundredth (eg, P=.34). If the observed P value is great than .999, it
should be expressed as “P>.99”. For a P value less than .001, report
as “P<.001”. Under no circumstance should the symbol “NS” or “ns”
(for not significant) be used in place of actual P values.

“Trend”: Use the word trend when describing a test for trend or dose-
response. Avoid using it to refer to P values near but not below .05. In
such instances, simply report a difference and the confidence interval
of the difference (if appropriate), with or without the P value.

One-sided tests: There are very rare circumstances where a “one-sided”
significance test is appropriate, eg, non-inferiority trials. Therefore,
“two-sided” significance tests are the rule, not the exception. Do not
reportone-sided significance testunless it can be justified and presented
in the experimental design section.

Statistical software: Specify in the statistical analysis section the
statistical software used for analysis (version, manufacturer, and
manufacturer’s location), eg, SAS software, version 9.2 (SAS Institute
Inc., Cary, NC).

Comparisons of interventions: Focus on between-group differences,
with 95% confidence intervals of the differences, and not on within-
group differences.

Post-hoc pairwise comparisons: It is important to first test the overall
hypothesis. One should conduct post-hoc analysis if and only if the
overall hypothesis is rejected.

Clinically meaningful estimates: Report results using meaningful
metrics rather than reporting raw results. For example, instead of the
log odds ratio from a logistic regression, authors should transform
coefficients into the appropriate measure of effect size, eg, odds ratio.
Avoid using an estimate, such as an odds ratio or relative risk, for a one
unit change in the factor of interest when a 1-unit change lacks clinical
meaning (age, mm Hg of blood pressure, or any other continuous or
interval measurement with small units). Instead, reporting effort for
a clinically meaningful change (eg, for every 10 years of increase of
age, for an increase of one standard deviation (or interquartile range)
of blood pressure), along with 95% confidence intervals.

Risk ratios: Describe the risk ratio accurately. For instance, an odds
ratio of 3.94 indicates that the outcome is almost 4 times as likely to
occur,compared with the reference group, and indicates a nearly 3-fold
increase in risk, not a nearly 4-fold increase in risk.

Longitudinal data: Consider appropriate longitudinal data analyses if
the outcome variables were measured at multiple time points, such as
mixed-effects models or generalized estimating equation approaches,
which can address the within-subject variability.

Sample size, response rate, attrition rate: Please clearly indicate in
the methods section: the total number of participants, the time period
of the study, response rate (if any), and attrition rate (if any).

Tables (general): Avoid the presentation of raw parameter estimates,
if such parameters have no clear interpretation. For instance, the
results from Cox proportional hazard models should be presented as
the exponentiated parameter estimates, (ie, the hazard ratios) and their
corresponding 95% confidence intervals, rather than the raw estimates.
The inclusion of P-values in tables is unnecessary in the presence of
95% confidence intervals.

Descriptive tables: In tables that simply describe characteristics of
2 or more groups (eg, Table 1 of a clinical trial), report averages with
standard deviations, not standard errors, when data are normally dis-
tributed. Report median (minimum, maximum) or median (25th, 75th
percentile [interquartile range, or IQR]) when data are not normally
distributed.

Figures (general): Avoid using pie charts; avoid using simple bar plots
or histograms without measures of variability; provide raw data (numera-
tors and denominators) in the margins of meta-analysis forest plots;
provide numbers of subjects at risk at different times in survival plots.

Missing values: Always report the frequency of missing variables and
how missing data was handled in the analysis. Consider adding acolumn
to tables or a footnote that makes clear the amount of missing data.

Removal of data points: Unless fully justifiable, all subjects included
in the study should be analyzed. Any exclusion of values or subjects
should be reported and justified. When influential observations exist,
it is suggested that the data is analyzed both with and without such
influential observations, and the difference in results discussed.
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