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Abstract

As one of 17 clinical sites of the Environmental influences on Child Health
Outcomes (ECHO) IDeA States Pediatric Clinical Trials Network (ISPCTN), the
Hawai'i IDeA Center for Pediatric and Adolescent Clinical Trials (HIPACT) was
established in 2016 to participate in community-valued and scientifically-valid
multi-center pediatric clinical trials to improve health and well-being of diverse
multi-ethnic populations of Hawai'i. Hawai'i is home to large populations of
diverse rural and underserved populations, including indigenous Hawaiian
communities and immigrant populations of Pacific Islanders and Asians.
Many of these communities experience significant health disparities, made
worse by their geographic isolation and many socio-economic factors. In ad-
dition to providing opportunities for children and their families to participate
in clinical trials, HIPACT's goal is to provide opportunities for junior faculty
of the John A. Burns School of Medicine (JABSOM), University of Hawai'i
at Manoa, to acquire knowledge about and to develop skills in clinical trials.
HIPACT's partners include the Hawai'i Pacific Health with Kapi‘olani Medical
Center for Women and Children, and Waianae Coast Comprehensive Health
Center. HIPACT builds on the experiences gained through partnerships with
the Mountain West IDeA Clinical and Translational Research-Infrastructure
Network, and Research Centers in Minority Institutions Translational Research
Network. Apartfrom participatingin ECHO ISPCTN-sponsored studies, HIPACT
junior faculty serve as committee members, Working Group leaders, Protocol
Study Principal Investigators (Pl) and site study Pls with ECHO ISPCTN.
Through participation in ECHO ISPCTN, HIPACT has successfully increased
the number of pediatric and maternal-fetal medicine faculty involved in the
conduct of clinical trials.

Keywords
pediatric clinical trials, network, clinical research
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Introduction

This special issue of the Hawai ‘i Journal of Health and Social
Welfare on Pediatric Health and Research in Hawai‘i is spon-
sored by the Hawai‘i Institutional Development Award (IDeA)
Center for Pediatric and Adolescent Clinical Trials (HIPACT)
program to provide a cross sectional landscape of the research,
training, education, treatment, policy and social issues related
to maternal-child health in Hawai‘i. The National Institutes of
Health (NIH) established the IDeA program in 1993 to enhance
biomedical research activities in states that have had historically
low NIH grant funding success rates.! The program currently
supports competitive research in 23 states and Puerto Rico
through 4 distinct components: Centers of Biomedical Research
Excellence, which targets junior faculty research mentoring;
IDeA Networks of Biomedical Research Excellence, which
targets undergraduate student research development; IDeA
Program Infrastructure for Clinical and Translational Research
(IDeA-CTR), which supports broad clinical and translational
research; and IDeA co-funding, which provides support to NIH
R15 or RO1 applicants whose proposal received excellent rat-
ing through the peer review process but fall short of the NIH
Institute or Center pay line.

As the western-most IDeA-eligible state, Hawai‘i is home to
large populations of diverse rural and underserved multi-ethnic
populations including indigenous Hawaiian communities and
other immigrant populations of Pacific Islanders and Asians
who suffer geographic isolation locally, resulting in significant
health inequities. Paradoxically, while 43% of the nation’s
children come from communities such as these, research in
pediatric health disparities is lagging disappointingly behind.
This is especially important in communities where the burden
of disease is high and often begins in childhood. In Hawai‘i,
the prevalence of pediatric asthma is among the highest in the
nation; nearly 20% of Native Hawaiian children have asthma.
Native Hawaiian and Other Pacific Islander (NHOPI) children
have highrates of obesity and associated metabolic abnormalities
thatare likely factors in the highrates of diabetes, cardiovascular
disease, and cancer seen in NHOPI adults. While health dispari-
ties research has targeted children of African and Latin American
descent, few clinical trials have focused on children from these
NHOPI populations. NHOPI children are often miscategorized
orpooled into the designation of “Asian/Pacific Islander”. Even
pooling all “Asians” into a single category to study health and
disease fails to distinguish the health disparities of large com-
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munities of Filipino immigrants in Hawai‘i as compared to the
traditional East Asian populations. Pooling of demographic data
dilutes the ability to identify health disparities specific to unique
populations of young families from the Pacific Rim, and misses
opportunities to develop meaningful translational and population
health programs that specifically benefit those with the greatest
needs. Pacific Island nations, territories, and communities with
their geographic isolation and strong community foundation,
offer a stable population base that may be ideal for conducting
long-term longitudinal studies. Funding for HIPACT, as one
of 17 clinical sites of the Environmental influences on Child
Health Outcomes (ECHO) IDeA States Pediatric Clinical Trials
Network (ISPCTN), enables researchers based at University of
Hawai‘i at Manoa (UHM) John A. Burns School of Medicine
(JABSOM) to address these disparities.

We are delighted to be selected as one of the sites in this pedi-
atric clinical trials network. Indeed, the ECHO ISPCTN partner
institutions cover the nation’s geography from east to west, and
from north to south. Moreover, ECHO ISPCTN represents a
significant diversity of communities that would be difficult to
duplicate in any other concept; with populations representing
the spectrum of socioeconomic classes, both urban and rural.
Significant numbers of people, from a wide variety of ethnic
and cultural groups, including American Indians, Alaska Na-
tives, Native Hawaiians, Asians, Hispanics, Black, and Whites,
reside in the ECHO ISPCTN partner states. For many reasons,
including historical events and socioeconomic factors, health
disparities and inequities exist across the sites, but have been
poorly studied, especially among children. As such, this new
network now provides the infrastructure for multi-center clinical
trials research, comparing health outcomes of geographically
distinct communities across the United States, as a means to
reduce pediatric health disparities among communities with
the greatest needs.

This report summarizes the HIPACT Program with the ECHO
ISPCTN activities that HIPACT faculty and personnel partici-
pated in during the past three years. The principal objective of
HIPACT was to establish and maintain pediatric clinical trials
teams in Hawai‘i to participate in large, community-valued,
and consequential multi-center research as a partner in ECHO
ISPCTN. The overarching goal is to improve the health and
well-being of the diverse multi-ethnic populations of Hawai‘i,
including those living in rural and underserved communities.
Thisreportserves as the foundation and backdrop for the special
issue of the Hawai ‘i Journal of Health and Social Welfare on
Pediatric Health and Research in Hawai‘i. Through HIPACT
efforts, acall formanuscripts describing the spectrum of research,
teaching, service, treatment and policy related to pediatrics and
maternal-fetal-medicine was released. While not intended to
be all-inclusive, this report and the accompanying articles in
this special issue provide a snapshot of the diverse activities
related to the health and well-being of infants, children and
adolescents in Hawai‘i.

Methods

Along with HIPACT, which is located at the UHM JABSOM
in the Department of Pediatrics, the two clinical partners for
the program are Kapi‘olani Medical Center for Women and
Children of Hawai‘i Pacific Health (HPH) and Waianae Coast
Comprehensive Health Center. The principal objectives of
HIPACT are: (1) to launch and implement pediatric clinical
trials as an ECHO ISPCTN site by providing an experienced,
coordinated, and committed team of pediatric-trained person-
nel; (2) to engage Hawai‘i and other IDeA state communities to
provide access to clinical trials including rural and underserved
infants, children, and adolescents, many of whom are Asian
and; (3) to contribute to the science of ECHO ISPCTN multi-
center clinical trials research in disparate underserved and/or
rural communities by better understanding and overcoming
barriers, with the ultimate goal of improving health outcomes;
and (4) to increase the number and to enhance the expertise of
pediatric clinical trials faculty and their support teams through
professional training and education, ultimately to expand ECHO
ISPCTN research capacity.

In order to meet the goals of increasing the faculty research
capacity, open invitations were announced to Departments of
Pediatric and Obstetrics/Gynecology Maternal-Fetal-Medicine
faculty to participate in ECHO ISPCTN activities. The ECHO
ISPCTN activities included Professional Development webinars,
which were hosted by the ECHO ISPCTN Data Coordinating
and Operations Center (DCOC). Additionally, targeted invita-
tion for faculty whose research interested focused on ECHO
ISPCTN specific concept/protocol-specific activities and/or
ECHO ISPCTN focus areas (upper and lower airway disease,
obesity, pre-, peri-, and postnatal outcomes, neurodevelopment,
and positive child health outcomes). The current status and
accomplishments of the HIPACT Program reflect the clinical
trial/research protocols that were launched in Hawai‘i as well
as the ECHO ISPCTN activities in which faculty were actively
engaged. Clinical research/trial protocols were reviewed and
approved by the appropriate Institutional Review Board (IRB) of
record (University of Hawai‘i IRB, Western IRB and/or Central
IRB at University of Arkansas Medical School).

Results
ECHO ISPCTN Clinical Trials Activities in Hawai‘i

Pharmacokinetics of Understudied Drugs Administered to
Children Standard of Care (POPS Study): The POPS Study
(NCT01431326) was designed to better characterize the phar-
macokinetics of a variety of commonly used drugs in infants
and children for which limited information was available in the
pediatric population.? HIPACT was one of 15 ECHO ISPCTN
clinical sites which joined the POPS Study. The HIPACT Site
Study PI, Dr. Venkataraman Balaraman, mentored the junior
investigator, Dr. Prashant Purohit, as part of the faculty and
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professional development program in HIPACT. The team,
including the HIPACT Lead Coordinator (Annette Amiotte,
RN), HIPACT Site Coordinator (Moara Palma), and HIPACT
Regulatory Affairs Liaison (Andrea Siu), successfully launched
and completed the POPS Study in Hawai‘i.

Advancing Clinical Trials in Neonatal Opioid Withdrawal
Syndrome: Current Experience (ACT NOWS CE): The ACT
NOWS CE study was part of a group of NIH-sponsored studies
to inform the clinical care of infants who are prenatally exposed
to opioids in collaboration with the Eunice Kennedy Shriver
National Institute for Child Health and Human Development
Neonatal Research Network and ECHO ISPCTN forming the
ACTNOW collaborative (Advancing Clinical Trials in Neonatal
Opioid Withdrawal). The HIPACT Site Study PI, Dr. Charles
Neal, Jr., mentored the junior investigator, Dr. Akshatha, along
with the HIPACT site study team, comprising the HIPACT
Lead Coordinator and HIPACT Regulatory Affairs Liaison.* A
follow-up network intervention study, ACT NOWS Eat, Sleep,
Console (ESC) Study is scheduled to be launched in early 2020,
and HIPACT will be an active participant.

Vitamin D Supplementation in Children with Obesity-Related
Asthma (VDORA Study): The VDORA Study is an ECHO
ISPCTN clinical trial, which was vetted through the ECHO
ISPCTN proposal review process. The study was designed to
identify the optimal Vitamin D dose for children/adolescents
with high body mass index and asthma to inform an interven-
tional trial in the future. The HIPACT Site Study PI, Dr. Brian
H. Wu, and HIPACT team with Research Pharmacist, Jan Vita,
Regulatory-Data Coordinator, Andrea Siu, and Research Coordi-
nator, Annette Amiotte, RN, activated the ongoing study in 2019.

ECHO ISPCTN/HIPACT Faculty Professional
Development Activities

As part of the clinical trials infrastructure building for HIPACT
faculty and personnel, ECHO ISPCTN Writing Committees,
Working Groups and Professional Development Webinars and
the ECHO Opportunities and Infrastructure Fund (OIF) Award
were established to provide HIPACT faculty opportunities to
improve their professional development skills.

Discussion

Through the ECHO ISPCTN, HIPACT faculty and personnel
have contributed to the vision and mission of ECHO ISPCTN
as a productive clinical site partner. The opportunities provided
through HIPACT for faculty and personnel increased research
capacity in the Departments of Pediatrics and Obstetrics/Gy-
necology Maternal-Fetal Medicine. It was through the ECHO
ISPCTN activities that HIPACT successfully engaged junior
faculty as study site PIs, ECHO ISPCTN committee members
and as ECHO ISPCTN writing group members.

ISPCTNisawell-conceived network of IDeA state centers which
focuses on ECHO priority areas of upper and lower airway,
pre-peri-postnatal, neuro-development, obesity, and positive
health. As one of the IDeA states, Hawai‘i’s underserved and
rural populations benefit through the ECHO ISPCTN focus and
mission which is to improve the health of underserved and rural
populations of children through focused research projects. As
a contributing center within the other ECHO ISPCTN clinical
sites, HIPACT continues to contribute in a meaningful and pro-
portionate effort. Building research capacity at UH JABSOM
is paramount, greatly accelerated by ECHO ISPCTN’s efforts
to provide professional development opportunities for junior
faculty including for HIPACT faculty in the Department of
Pediatrics and Obstetrics and Gynecology at JABSOM.

The ECHO ISPCTN, in three years, has evolved into a func-
tional, productive, and scholarly network. Investigators and
coordinators communicate commonly on a first name basis.
Real-time teleconferences, despite time differences between
network partners, are cordial and collegial. Leadership has
emerged from the ranks of the partner institutions, and policies
and procedures have evolved. ECHO ISPCTN has embraced
not only the network partner PIs and CoPIs, but research nurse
coordinators, data analysts, study site PIs, and junior investiga-
tors. Several proposals are currently ongoing or in the queue,
manuscripts are being written, and some have been already
published or are in press. Dozens of network partner-authored
research concepts have been vetted for further consideration and
two have advanced to the last stages — one of them originat-
ing from a HIPACT junior investigator. One of the proposals
submitted by a HIPACT investigator in response to the ECHO
OIF funding announcement was selected as the only proposal
from the network moving forward for final consideration. Fi-
nally, we have been informed recently by NIH that the ECHO
ISPCTN will be renewed for another five-year cycle, which we
are presently actively pursuing.

The concept of the special issue was envisaged to provide
opportunities for junior investigators in Hawai‘i from both
academia and the community to showcase professional work
focusing on pediatrics and maternal-fetal medicine in Hawai‘i.
All of the manuscripts were vetted and underwent peer review
by the special Editorial Board that was convened for this spe-
cial edition.
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A Quality Improvement Project to Optimize Fluoride Varnish Use
in a Pediatric Outpatient Clinic with Multiple Resident Providers

Scarlett Carmen Johnson MD and Gina Marie French MD

Abstract

The pediatric clinic at Kapi‘olani Medical Center provides dental varnish to
prevent decay. A chart review (conducted August 1-31, 2017) revealed that
only 49.6% of eligible children received varnish. Among those who did not
receive varnish, no explanation was providedin 83.9% of the charts. This quality
improvement project was designed to increase delivery and documentation of
dental varnish. The participants were 14-15 pediatric and psychiatry residents
(11 present for all cycles). Cycle 1 interventions were a 5-minute resident
educational session on the importance and process of fluoride varnish, and
visual reminders on all order entry computers in the clinic. Cycle 2 intervention
consisted of a prompt added to the clinic’s default well child visit templates
requiring notation of whether varnish was given and a reason if not. Data for
cycle 2 was collected over 6 weeks as some residents chose to use their own
templates, serving as an unplanned comparison group. Application of varnish
increased to 77.7% (P <.001) after cycle 1, and was statistically unchanged
for cycle 2 (74% (P =.24)). Documentation of reason for lack of varnish was
missing in 80% (P = .59) after cycle 1 and 17 % (P <.001) after cycle 2 (with
prompt). Inthe cycle 2 comparison group using theirown templates, the varnish
application rate was 71% (P <.001) with no explanation for lack of varnish 84%
of the time (P =.95). Brief educational interventions may result in increased
use of fluoride varnish in resident-based clinics. Task based prompts or stop
measures in electronic medical record templates can improve documentation,
which can inform efforts to improve varnish application.

Keywords

fluoride varnish, quality improvement, educational intervention, early child-
hood caries, resident clinic

Abbreviations

AAP = American Academy of Pediatrics

CDC = Centers for Disease Control and Prevention

EMR = Electronic medical record

KMCWC = Kapi‘olani Medical Center for Women and Children
PCP = Primary care physicians

PDSA = Plan-Do-Study-Act

QI = Quality improvement

USPSTF = United States Preventative Services Task Force
WCC = Well child checks

Introduction

Early childhood dental decay is the most common chronic
disease of preschool children, estimated to affect up to 22.7%
of 2-5 year-olds in a 2011-2012 study' and up to 53% in those
6-8 years old.? Fewer than 50% of young children received
dental care in 2009, with only 7% of those ages 0-2 years old
and only 43% of those ages 3-5 years old having access to
dental care.® According to Bright Futures, the younger the age

at which tooth decay begins, the greater the severity as well
as the risk of future decay.* The Hawai‘i State Department of
Health in 2014-2015 collected data from elementary schools
and found that Hawai‘i third graders have the highest preva-
lence of caries in the nation (71% vs the national average of
52%). Among children living in Hawai‘i, there are significant
disparities with Pacific Islanders and children living in poverty
at highest risk.’ The Centers for Disease Control and Preven-
tion (CDC) reports that 60.9% of Hawai‘i’s Head Start students
have dental caries.® This economic disparity is consistent with
national data where nearly two-thirds of children under 200%
of the federal poverty level experience caries in their primary
teeth by 8 years old.? At least part of the disparity between the
dental health of Hawai‘i’s children and that of the rest of the
nation can be attributed to the lack of community water fluo-
ridation. The CDC lists community water fluoridation as one
of the 10 great public health achievements of the 20th century
due to its reduction in childhood tooth decay (40%-70%) and
in adult tooth loss (40%-60%).”

Children under the age of 5 years are more likely to be seen
by primary care physicians (PCP) than dentists.? The children
who are seen in the pediatric residency outpatient clinic are at
particularly high risk of dental disease. Over 90% are on public
insurance, and over 50% of the families are Pacific Islander.
Anecdotally, they have difficulty accessing dental care, particu-
larly before the age of 3. Oral fluoride supplementation (with
suboptimal systemic rather than topical delivery of fluoride) is
a poor substitute for water fluoridation as it requires a prescrip-
tion and family adherence.

There is substantial evidence that fluoride varnish can prevent
the development of dental caries. Prior systematic reviews have
found that fluoride varnish may decrease caries in permanent
dentition by up to 38%,%nd can reduce decayed and filled
tooth services by up to 37%.° It can even reverse early carious
lesions,' and is recommended by the American Academy of
Pediatrics (AAP), the American Academy of Pediatric Dentistry,
the CDC as well as the US Preventative Services Task Force
(USPSTF). Several organizations such as the AAP have free
online oral health risk assessment questionnaires that PCPs may
utilize should they need help in determining who is at high risk
of dental caries. The USPSTF has recommended since 2016
that fluoride varnish be applied in the primary care setting 2-4
times per year. Application involves painting of topical fluoride
on teeth with a small brush. It takes from 1-5 minutes to apply;
families are asked to eat soft foods and not drink hot liquids
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or brush their teeth for several hours afterwards.>!! Reported
barriers to implementation include time constraints, lack of oral
health training, parental refusal, and concerns about financial
costs to the practice due to impaired work flow.?

Fluoride varnish is covered by most private insurers and has
been covered by Medicaid in all states since 2017.>'2 A Monte-
Carlo cost-benefit simulation by Scherrer &Naavaal found that
applying this resource to Medicaid insured children under 3
years old in Virginia could reduce the proportion of 7.5-year-olds
with decay from 63.2% to 39.8% and save Virginia Medicaid
$75.32 per child, an estimated $2 million per year. Accounting
for application time and labor and material costs, the return on
investment for fluoride varnish was deemed to be 4-12 times
the direct fluoride varnish application cost. Prior oral health
prevention initiatives have shown via cost/revenue analysis
that such programs can contribute to the financial viability of
a clinic.” The average reimbursement rate for fluoride varnish
is $18.90.2 Reimbursement in Hawai‘i is $4.16 per application
up to twice a year.'

Kapi‘olani Medical Center for Women and Children’s (KM-
CWC) outpatient pediatric clinic is primarily staffed by residents
who are overseen by attending physicians. Fluoride varnish has
been available in the clinic since 2013 and is provided free of
cost to the patients, but anecdotally seemed to be underused.
The clinic’s goal is to offer varnish at well visits up to every 3
months to children between the age of 6 months and 5 years.
Prior studies have documented success with educational
interventions as well as alteration of the electronic medical
record (EMR), ultimately increasing varnish application rates
as well as dental referrals.!>!” However, these studies were not
conducted in populations such as Hawai‘i where children are
at higher risk due to lack of fluoride in the public water. The
authors sought to utilize quality improvement (QI) methods to
increase fluoride varnish application to reach 85% of eligible
well checks at the clinic.

Methods

A pre-intervention chart review of eligible Well Child Checks
(WCC) over a 1-month period (August 1-31, 2017) was con-
ducted to assess current fluoride varnish application rates. An
eligible WCC was defined as a patient between the ages of 6
months to 5 years old who had teeth and who had not received
fluoride varnish within the preceding 3 months (either onreview
of clinic visits in EMR or per parental report). This age group
was in alignment with the recommendations of the USPSTF.?
There are 9 scheduled well child checks in this age range, dur-
ing which time children typically lack an established dental
home, providing ample opportunity for intervention. Due to
the high percentage of Pacific Islander patients and patients
on Medicaid, it was decided that most of the patients are high
risk. Therefore, a formal risk assessment was not performed. To
minimize collection of patient identifiers, individual insurance

coverage and ethnicity information were not collected. This
study was reviewed by the Hawai‘i Pacific Health Institutional
Review Board and found to be exempt (2017-130).

Threeresidents were shadowed in clinic and subsequent discus-
sion regarding missed fluoride varnish opportunities revealed
time, distraction, and lack of knowledge as potential barriers.
The team then sought to assess all residents’ understanding
regarding fluoride varnish objectives. Subsequently, 22 of the
24 pediatric residents (excluding the two residents involved in
the project) were surveyed pre-intervention to assess knowledge
and confidence about clinic goals of fluoride varnish use (Figure
1). The resident survey revealed that 18% (4/22) were not at
all confident about their varnish knowledge or when to apply
it. Although 36% (8/22) were fairly to very confident about
their knowledge, only 23% (5 out of 22) correctly reported the
clinic’s target varnish frequency of every three months. Fifty-
five percent (12 out of 22) knew the clinic’s target age range.
The results of both the survey and observations were used to
identify secondary drivers in the key driver diagram (Figure
2), which the authors used to develop interventions. While the
framework of a key driver diagram is standard among many
QI references, the content used to fill it in were the authors’
own creation.'¢

The intervention ideas developed from the key drivers were
implemented using a Plan-Do-Study-Act (PDSA) approach.
PDSA is a cyclical process that allows observation of a current
approach to pursue opportunities for improvement. It proceeds
with establishment of baseline function or data, an intervention
identified based on a specific aim or goal with defined measures,
and a subsequent assessment of effect with either ongoing
adoption of the test change or adaptation and repetition of the
cycle. It often entails small and frequent interventions for quick
adjustment that can then be applied on a larger scale.'® The first
PDSA cycle consisted of a 5-minute-long resident educational
session via PowerPoint highlighting research on the impact of
fluoride varnish on dental health and specifying clinic goals for
use, coupled with bright orange reminders taped to the bottom
of the monitors of all order entry computers. The residents
were encouraged to ask if the patient had received varnish
within the last three months to determine eligibility. There was
no standardization in how the topic of varnish was broached
with parents. A chart review was conducted after one-month
of implementation (February 1-28, 2018) and the percentages
or proportions of varnish delivery were calculated.

PDSA ccycle2 consisted of incorporation ofadental health history
section and a fluoride varnish prompt into the plan section of
default Epic EMR WCC templates. All well visits (6 months-5
years) contained the same varnish prompt which requires the
physician to either fill in the information or delete the section
to close the encounter. Providers simply had to click a yes or
no drop-down option. If they selected “no varnish” the three
asterisks encouraged them to fill in the reason why it was not
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RESIDENCY YEAR (i.e. PGY1)

Not at all confident  somewhat unconfident neutral

clinic to help minimize early childhood caries?
a) 12 months — 4 years b) 9 months — 6 years
TRUE

You can varnish any number of teeth (circle)

a) As frequently as you want

How confident do you feel about your knowledge of fluoride varnish and when to use it? (circle)

Technically fluoride varnish can be applied at any age. For what age range is fluoride varnish recommended in our

At KMCWC Clinic, how frequently can fluoride varnish be applied?

b) every year (q12 months)

fairly confident very confident

c) 6 months — 5 years d) 4 months to 4 years
FALSE

c) every 6 months  d) every 3 months

Figure 1. Survey Distributed to Hawai'i Residency Program Pediatric Residents

PRIMARY DRIVERS

/ Staff

Families

85% of target WCC

visits (6mo-5yrs

old) will receive
Fluoride Varnish

Enwronment

Matenals

-

=

SECONDARY DRIVERS INTERVENTION IDEAS

Unaware of clinic goals for
utilization of resource

N

| Unaware that resource exists I%

Educational session
for residents at AHD

Lack of awareness regarding
impact of fluoride varnish

Assumption that all dentists are
applying fluoride varnish

Visual reminders in
patient rooms and

No reminders in setting of busy <

WCC with a lot to cover on work
computers
MAs apply the fluoride varnish
and it is not in visual sight where
physicians work
Have IT put
There is no varnish prompt in varnish prompt
template to remind physicians [* | into EPIC WCC
templates for
target ages

Figure 2. Key Driver Diagram of Fluoride Varnish Application at KMCWC Outpatient Pediatric Clinic

delivered. Standard templates were available to all clinic physi-
cians and simply required typing “WCC” followed by the age
of the well child check (ie, “WCC6mo” for a 6-month WCC)
where the template would then auto-populate. All residents
were encouraged to use the new template; however, a subset
of self-selected residents opted to continue to use their own
previously created personalized templates that did not have the
prompts. The chart review after PDSA cycle 2 consisted of a
1.5-month period (March 1 to April 15, 2018), to allow for a
larger sample size in response to the reduction in the number
of residents using the new standard template.

Participants were 14-15 pediatric and psychiatry residents (11
present for all cycles). Variables collected included date of
visit, age, sex, whether the patient had seen a dentist in the year

prior, varnish application within the last three months, and any
documentation for why varnish was not applied. We used the
¥ test of independence with o =.05 as criterion for statistical
significance to look for differences in proportions between
groups. Analysis was conducted using SAS software, version
9.4 (SAS Institute Inc.: Cary, NC).

Results

The age distributions in the pre-intervention, PDSA cycle 1 and
2 samples differed, with overrepresentation of 6-12-month-olds
and under representation of 2-5-year-olds in cycles 1 and 2
(x*(4,N=603)=11.34, P=.02) (Table 1). Of the eligible visits
(N=202) in the pre-intervention chart review, 49.6% were
varnished (Table 2). There was no documentation of areason in
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Table 1. Chart Reviewed Eligible Patients in Each Cycle by Age and Explanations for Why Eligible Patients Did Not Receive Fluoride Varnish
Pre-Intervention PDSA Cycle 1 PDSA Cycle 2
N (%) N (%) N (%)
Total WCC* 202 (100) 157 (100) 244 (100)
Age 6-12 months old 44 (21.8) 44 (28) 85 (34.9)
Age >1 yrto 2 yrs old 80 (39.6) 67 (43) 85 (34.9)
Age >2 yrs to 5 yrs old 78 (38.6) 46 (29) 74 (30.3)
Total unvarnished 112 (100) 35(100) 67 (100)
Parental refusal 7(39) 3(43) 10 (30)
Deferred to dental visit 10 (56) 2(28) 23 (70)
The family leftor provider did notplace the order 1(5) 2(28) 0(0)
No explanation 94 (84) 28 (80) 33 (49)

PDSA = Plan-Do-Study-Act. WCC = Well child check.

*%2(1,N=359)=40.15, P <.001. Comparing all three groups: * x2 (4, N = 603) = 11.34, P=.02.

Table 2. Results of the Plan-Do-Study-Act Cycles Compared to Pre-intervention Chart Review

Pre-Intervention PDSA Cycle 1 PDSA Cycle 2 Cycle 2 with varnish Cycle 2 without varnish

N (%) N (%) N (%) prompt N (%) prompt N (%)

Total WCCs 207 160 275 159 116
Total WCCs (% male) (44) (51) (42)
2 denin e s year o) o1 & (2 &
*Eligible WCCs 202 157 244 135 109
Offered fluoride varish 108 (53.5) 159 (96) 129 (96) 89 (75)
*Eligible vamished 90 (44.6) 122 (78)t 177 (72.5) 100 (74)" 77 (1)
“Eligible unvartished wih 94 (84) 28 (80" 33 (49 6 (17 27 (84

Eligible patients were defined as those between 6 months and 5 years old, with teeth and whom did not receive fluoride varnish within the last three months

** Due to the recommendation that the first dental visit occur at age 1, this does not include the 12, 9 and 6 months well child check patients
Compared to pre-intervention group:Tx2 (1, N =359) = 40.15, P<.001 ' (x2 (1, N =147) = 0.2916, P<.59
A x2 (1, N =337) = 28.67, P<.001 M 2 (1, N = 70) = 27.67, P<.001 $2 (1, N = 144) = 0.0037, P=.95

Compared to cycle 1:# (x2 (1, N =401) = 1.34, P=.24

Compared to cycle 2 with varnish prompt: ¥ x2 (1, N = 67) = 30.23, P<.001 # 2 (1, N = 244) = 0.3566, P=.55

PDSA = Plan-Do-Study-Act WCC = Well child check

84% of the unvarnished. There were 157 eligible visits in PDSA
cycle 1, 22% of which did not receive fluoride varnish. There
was no explanation for the omission in 80% of the unvarnished
patients. There was a statistical difference between preinterven-
tion and cycle 1 varnish rates (y*(1,N=359)=40.15, P<.001)
but not documentation rates (y>(1,N=147)=0.2916, P<.59).

InPDSAcycle2 (N=244), 135 were documented on the updated
template and 109 were on personalized templates without the
varnish prompt. In those with the prompt, 74% were varnished;
there was no explanation for omission in 17% of those unvar-
nished. In those who used a template without a varnish prompt
71% received fluoride varnish and there was no explanation
in 84% of unvarnished. There was a statistically significant
difference in varnish rates (y*>(1,N=337)=28.67, P<.001) as

well as documentation rates between the preintervention group
and the cycle 2 group that used the new template with varnish
prompt (%> (1,N=70)=27.67, P<.001). There was no statistical
difference in documentation rates comparing preintervention
to cycle 2 where residents used their own template without the
fluoride varnish prompt (%> (1,N=144)=0.0037, P=.95). The
cycle 1 and cycle 2 varnish rates were not significantly different
(x*(1,N=401)=1.34, P=.24). However, when comparing the
two groups in PDSA cycle 2, there was a statistically significant
difference indocumentationrates (x*(1,N=67)=30.23, P<.001)
butnot varnishrates (3*(1,N=244)=0.3566, P=.55). Forthose
unvarnished with some explanation, the most common reason
was deferral to dentist followed by parental refusal (Table 1).
In the majority of cases, there was no documentation of why
the parent refused.
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Discussion

The significantimprovement in varnish application from 44.6%
(pre-intervention) to 74%-78% in the PDSA cycles fell short
ofthe goal of applying fluoride varnish in 85% of eligible
WCC. However, the improved documentation in PDSA cycle
2 revealed that it had been offered to 95% of families. Varnish
application was limited primarily by the presence of a dental
home or parental preference.

The WCC visit can be difficult to navigate, especially for the
new learner, imparting a large breadth of information over a
relatively brief time. Education and visual reminders remain
important tools for increasing preferred practices, especially
one such as fluoride varnish which is not universally offered
in the outpatient clinic setting or traditionally associated with
the WCC visit. The effectiveness of educational interventions
to promote fluoride varnish by pediatric residents has been
demonstrated previously.'>!” The QI project demonstrated the
effectiveness of an exceptionally short educational session when
coupled with EMR templates and visual reminders.

Given the decline (albeit statistically insignificant) in applica-
tion noted between PDSA cycle 1 (78%) and the PDSA cycle
2 comparison group (no varnish prompt) (71%), it may be that
educational interventions require periodic reinforcement. The
increase in varnish application between PDSA cycle 2 compari-
son group (no EMR prompt in template) and pre-intervention
chartreview may be partly explained by the overlap in residents
between PDSA cycle 1 and cycle 2. Patients in the clinic fre-
quently see different providers for their visits. Incorporation of
target objectives into the EMR may improve care by enabling
clear communication among numerous providers regarding a
prior refusal or omission; this may allow the subsequent physi-
cian to plan for time to address fluoride hesitancy if needed.
The authors hope the EMR changes help the program persist
in its increased use of this dental resource.

There are several limitations to this project. Because the clinic
had already committed to offering varnish, the authors did
not quantify the time commitment applying fluoride varnish
required, which was a barrier to implementation identified by
previous studies.'”*The application of varnish can be completed
within a few minutes; however, the family does have to wait for
the medical assistant to get the varnish. In addition, the amount
of information provided or the way it was conveyed to parents
was not standardized, and there was likely great variability in
the way parental refusal was handled.

When the authors realized that certain residents were using
their own template without a varnish prompt, the chart review
period was extended to 6 weeks instead of 4 to achieve a larger
sample size. The authors were interested in comparing the two
cycle 2 subgroups but this may have introduced a temporal bias.

PDSA cycle 2 utilizing an EMR varnish prompt in the WCC
template resulted in the best documentation rate but it is not
a perfect system. It can be easily bypassed by simply deleting
that section. Residents were not forced to use a certain tem-
plate. While this allowed an opportunity to compare those who
continued to use their own template without an EMR varnish
prompt to the new template, this may have introduced some bias
as residents using their own templates may differ (ie, personal
attitudes about fluoride varnish). Residents who continued to
use their own template may have done so out of reluctance to
invest the time to change the default template to meet their
preferences. Requiring incorporation of the prompts in the future
may improve varnish rates and documentation. Finally, many
physicians do not refer to the computer while conducting the
WCC. They may see the prompt too late to affect care, which
may explain the failure to further increase varnish application.

PDSA cycle 1 likely had effects that persisted into cycle 2. The
posted visual reminders that fell after PDSA cycle 1 were not
replaced. Most, but not all, of the well children are seen by a
resident. The attending physicians receive a different online
training thatis repeated every year to qualify for reimbursement.
A research study might include randomization of providers
but the purpose of this project was QI and not research testing
a novel clinical intervention. The timing of this project was
short, in part due to the time-consuming nature of the chart
review. Longer observations would better account for any
month to month variability and allow providers to determine
if improvements persist over time. The temporal nature of
PDSA cycles make it possible for other contributing factors,
other than the interventions, in explaining the improvement (eg,
time in residency). This study did not collect data on resident
demographics or patient demographics such as socioeconomic
status and ethnicity.

Additional opportunities for improved fluoride varnish applica-
tion going forward include reinforcement educational sessions
for residents, replacement of missing visual reminders and ad-
dressing the way in which fluoride varnish is offered to families,
and howresistance or hesitance to its application are explored
with parents. Since parental refusal has been recognized as a
reason why fluoride varnish is notapplied, ' future PDSA cycles
could address the reasons for refusal.

Fluoride varnish is cheap, quick, and easy to apply. There is
extensive data to suggest it can improve dental health and a
child’s overall wellbeing. Frequent visits to pediatricians during
infancy and early childhood provide an opportunity to affect a
child’s dental health until, or in addition to, the establishment of
a dental home. Education, visual reminders, and prompts may
help busy pediatricians increase the delivery of this valuable
preventative care. Better documentation from an EMR prompt
improves communication between providers and can inform
the ongoing efforts to improve performance.
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Pediatric Simulation Training for Emergency Pre-Hospital
Providers in Hawai‘i: An Inter-Professional Curriculum

Collaboration and Update

Jannet J. Lee-dayaram MD; Mark Kunimune EMT-P; Kristine M. Hara BAS, RRT;
Leaugeay C. Barnes MS, NRP; and Benjamin W. Berg MD

Abstract

Experience with pediatric transport and pediatric-specific training for paramedic
students and practicing paramedics is lacking nationally. Kapi‘olani Community
College (KCC) conducts the only paramedic training program in the state
and has recently expanded its pediatric training section. KCC and the John
A. Burns School of Medicine (JABSOM) collaborated on a simulation-based
pediatric pre-hospital provider training course titled PediSTEPPs-H (Pediatric
Simulation Training for Emergency Pre-hospital Providers in Hawai‘i), which
was developed and piloted in 2019, to supplement the students’ didactic and
clinical experiences. The program was developed using Kern's 6-step ap-
proach to curriculum development in medical education. The PediSTEPPs-H
pilot course was co-facilitated by faculty from both campuses and enrolled 12
students in the first cohort. Program evaluation demonstrated high student
satisfaction and included feedback regarding curriculum elements for further
refinement. The PediSTEPPs-H pilot program evaluation provided direction that
the course be offered annually for all KCC paramedic students and as continu-
ing professional development program for practicing paramedics in Hawai'.

Keywords

Simulation, Inter-professional education, Pediatrics, Pre-hospital providers,
Paramedics, Emergency medical services

Abbreviations

CE = Continuing education

EMS = Emergency medical services

JABSOM = John A Burns School of Medicine

KCC = Kapi‘olani Community College

MICT = Mobile Intensive Care Technician

PALS = Pediatric Advanced Life Support

KMCWC = Kapi‘olani Medical Center for Women and Children
NREMT = National Registry of Emergency Medical Technicians

Introduction

The Kapi‘olani Community College (KCC) Mobile Intensive
Care Technician (MICT) or Paramedic Program was started
in 1988. Prior to that, a state agency at The Queens Hospital
conducted the certification program. Currently, there are 3
teaching sites for the KCC MICT Program — O‘ahu, Maui,
and Hawai‘i Island. Students are employed prior to joining the
program and continue their employment with their respective
agencies upon graduation. These agencies include the City and
County of Honolulu, Hawai‘i County Fire Department and a
private ambulance service. Each agency follows Hawai‘i state

standing orders to guide actions and define the paramedic scope
of practice. These orders are age- and condition-specific and
include drug dosages, indications for procedures, and guidance
on communication with medical command. The KCC MICT
Program consists of 16 courses, 2 of which focus on pediatrics
and other special populations. The pediatric curriculum didactic
portion includes the American Heart Association Pediatric Ad-
vanced Life Support (PALS) and the Emergency Pediatric Care
courses. The recently expanded clinical component includes
rotations at the Kapi‘olani Medical Center for Women and
Children (KMCWC) in the emergency department, pediatric
intensive care unit, the pediatric outpatient clinic, and operating
room. During clinical experiences, the KCC MICT students
learn alongside other trainees, including residents, medical,
and nursing students. Paramedic trainees report being less
directly involved during their training in the care of pediatric
patients, even during pediatric-specific rotations, compared to
other clinical training experiences.! In these rotations, students
perceived that priority for direct patient care, procedures, and
decision-making was given to other trainees including nursing,
medical students, and residents. KCC MICT students likely
face similar barriers at KMCWC, which is a teaching site for
the University of Hawai‘i at Manoa Nursing School, John A
Burns School of Medicine (JABSOM), and Hawai‘i Residency
Programs for Pediatrics and Family Medicine.

Curriculum Development and Program
Evaluation

The KCC MICT faculty, while expanding their pediatric cur-
ricula, collaborated with the directors of the JABSOM SimTiki
Simulation Center, which included a pediatric emergency medi-
cine physician from KMCWC. To apply Kern’s 6-step approach
to curriculum development for medical education, the first step
was problem identification by the KCC MICT faculty when
they approached the pediatric emergency medicine physician
about improving and expanding pediatric education for the
KCC MICT Program.?

The second step was performing a curriculum needs assessment,
including literature search, local data analysis, and local expert
consensus. Nationally, emergency medical services (EMS)
responses to pediatric patients most often include traumatic
injuries and respiratory complaints; therefore these topics were
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included in the course.>” In 2018, in keeping with national data,
trauma-related calls made up 27.5% of pediatric transports by
the City and County of Honolulu EMS (personal communica-
tion with Assistant Chief of Professional Standards City and
County of Honolulu EMS Division). Drowning was identified
as the trauma topic most relevant to local EMS providers given
the unique local conditions of beach environments, large tourist
population, and year-round warm weather allowing for swim-
ming pool activities. While EMS providers are in a distinct
position to observe and report suspicions for child abuse, a
lack of training, resources, and knowledge about child abuse
have been identified as barriers to recognition and reporting.'
A child abuse module was therefore included in the curriculum.
Communication challenges between providers, especially at
transitions of care and with the child/family, have been identi-
fied to be threats to patient safety in the pre-hospital setting;
therefore, elements addressing these topics were included."
The KCC MICT faculty identified the commonly encountered
problem of pediatric seizure and the low frequency, high-risk
event of pediatric shock as important topics for the course.
Finally, pediatric drug dosing was included, as it is notoriously
challenging; practicing EMS providers identify medication
errors as a threat to patient safety and medication errors are a
frequent root cause of errors in pre-hospital simulations."'"'

The third step of developing curricular goals and objectives
was conducted collaboratively by KCC MICT faculty and the
SimTiki directors. The course had the following goals: (1) in-
creased awareness and confidence with pediatric evaluation and
assessment, and (2) improved communication and teamwork
when dealing with pediatric patients. Objectives identified to
support the achievement of the goals included the following
learner behaviors: (1) to prioritize assessment and interventions
in pediatric emergencies, (2) to develop abroadened differential
diagnosis for pediatric chief complaints, (3) to calculate correct
drug dosages for pediatric patients, (4) to anticipate and prepare
for patient care at the receiving facility, and (5) to verbally
communicate with inter-professionals over medical command
radio and at handoff.

The fourth step in curriculum development was to select an
educational strategy to accomplish the goals and objectives. The
KCC MICT faculty and the SimTiki directors elected to design
al-day simulation-based educational course, with interactive
debriefing and short lecture to supplement the didactic and
clinical portions of the existing pediatric curriculum. Simula-
tion is a well-matched educational strategy for pre-hospital
medicine topics and has been used to identify specific cognitive,
knowledge, and psychomotor skill deficiencies in practicing
paramedics.'> Cognitive, procedural, systems, and teamwork
errors have been identified using simulation-based pediatric
training with debriefing, yielding opportunity for enhanced
education and training outcomes.'>"* Realistic, simulation-
based training that is locally-provided and primarily hands-on
has been identified by practicing pre-hospital providers as the

most effective method of continuity training.''® The structure

and content of our course were based on a previously published
simulation course for pre-hospital providers from Texas Chil-
dren’s Hospital titled PediSTEPPs Pediatric Simulation Training
for Emergency Pre-hospital Providers.'” Interactive lecture with
image identification and discussion were selected as the most
efficient educational strategy for the child abuse content of our
course. Four simulations were developed to address the objec-
tives, using the medical problems of asthma, seizure, drowning,
and septic shock. Participants were paired in 2-person teams to
manage simulation cases, mimicking real-world pre-hospital
conditions; equipment, medication, and supplies were limited
to that which are routinely available in EMS packs and ambu-
lances. Participants completed a pre-training quiz consisting of
12 multiple-choice questions that were based on Hawai‘i State
Standing Orders for pediatric patients and on published PALS
guidelines. This served to establish the participants’ perceptions
of relevance and need for the training.

Thefifth step of curricular implementation took place in April of
2019, with a cohort of 12 KCC MICT students. See Figure 1 for
the course outline. All participants were simultaneously enrolled
in the KCC MICT Program and employed as emergency medi-
cal technicians (EMT); 11 by the City and County of Honolulu
EMS and 1 by a private ambulance service. At the time of the
course, they had completed the didactic and clinical portions
of the program’s standard pediatric rotation. Participants were
instructed to review and reference the Hawai‘i State Standing
Orders for pediatric patients before and during the course. All
participants completed the pre-course quiz; the average score
was 66%. In a 3-hour morning session, learners sequentially
completed 2 simulation exercises, each followed by a debrief-
ing and engaged in the child abuse lecture and discussion. In a
3-hour afternoon session, learners participated in 2 additional
simulation cases followed by debriefings. Between simulations,
participants participated in a round table discussion of difficult
topics led by the KCC MICT faculty.

The final step of Kern’s approach to curriculum development,
feedback and evaluation, was accomplished by administering
an anonymous online post-course survey for all participants.
The participants reported low frequency contact with pediatric
patients in their regular practice, with 100% caring for 0-3
pediatric patients per month, consistent with national provider
self-reports of pediatric patient encounter rates.'®!*!° See Figure
2 for learner responses on level of course. Participants unani-
mously agreed that practicing paramedics would benefit from
the course, but they differed in how frequently the course should
be offered; answers ranged from once a month to once a year.
Participants valued the in-course physician interactions, both
during the communication exercises and while receiving exter-
nal feedback on assessment and management during scenarios
and debriefing. Inter-professional interaction with physicians
was specifically referenced by 75% of participants as the most
valuable part of the training.
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Discussion

KCCMICT faculty speculated that the inter-professional interac-
tion would be a highly-valued component of the PediSTEPPs-H
training. The KCC MICT faculty had observed that real-time
feedback and follow-up from emergency department providers
to the pre-hospital providers had become non-existent in the
local community. This was attributed to the nature of emergency
department operations, pre-hospital provider requirements to
transition patient care quickly, and to resume work by getting
ambulance crews back on the road. Pre-hospital providers have
identified deficits in communication as a threat to patient safety
and suggested development of opportunities for interaction with
emergency department staff as a method to address these defi-
cits."? This curriculum directly addressed the inter-professional
communication deficit and was identified by the participants
in open-ended comments as the most highly-regarded element
of the course.

Participant learners in this cohort were KCC MICT students,
in the process of achieving paramedic certification, and will
continue to work for their current agencies following paramedic
certification. Paramedic recertification isrequired every 2 years,
achieved by maintaining National Registry of Emergency
Medical Technicians (NREMT) certification or by submitting
evidence of continuing education (CE) at the state level. Cur-
rently, the NREMT 2016 National Continued Competency
Program requires 3.5 hours of pediatric-specific CE every 2
years to re-certify and the state of Hawai‘i does not have a
pediatric-specific CE requirement.?'** National surveys of EMS
for Children State Partnership grantee program managers have
identified that limitations in funding, time, instructors, and ac-
cessibility are all barriers to engagement in pediatric education
for pre-hospital providers.”* Gaps or inadequacies in continuing
pediatric education have been identified by practicing pre-
hospital providers as threats to patient safety.'!*

There are 145 paramedics who staff the 21 advanced life sup-
port ambulances operated by the City and County of Honolulu
EMS division. In 2018, there were 1796 pediatric transports by
the City and County of Honolulu EMS, comprising only 3% of
total transports (personal communication with Assistant Chief
of Professional Standards City and County of Honolulu EMS
Division). Of these pediatric transports, 77% were categorized
as advanced life support transports. Pediatric patients, as defined
by the City and County of Honolulu EMS, are those who are
14 years or below. This level of pediatric experience averages
approximately | pediatric patient per month per provider, similar
to the self-reported contact with pediatric patients reported by
the KCC MICT student cohort in our course, and as reported in
national surveys of practicing pre-hospital providers. Analyses
of large EMS databases nationally demonstrate that children
comprise between 4%-13% of pre-hospital responses.>***+* The
age criteria for children in these databases were typically ages
19 years and below, which likely explains the comparatively
lower percentage of pediatric patients in the Honolulu EMS
report. Advanced life support skills and critical care procedures
are employed infrequently during pediatric transports.*¢ Skills
such as intravenous medication administration, defibrillation,
cardioversion, cardiac pacing, cardiopulmonary resuscitation,
endotracheal intubation, cricothyroidotomy, needle decompres-
sion, pericardiocentesis, intraosseous, or central venous catheter
placementare reported between 1-14% of pediatric transports.*5*
Of these advanced skills and procedures, intubation is one

Table 1. Comparison of Honolulu Pediatric EMS Transports to
National Data%*

Honolulu EMS National EMS
Pediatric prehospital response rate 3% 4%-13%
Pediatric intubation attempt rate 1.1% 0.33%-0.67%
Pediatric intubation success rate 70% 76.2%-81.1%
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Figure 3. City & County of Honolulu EMS Pediatric Intubations
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of the more frequently reported, occurring in 0.33-0.67% of
pediatric transports, with a success rate between 76.2%[95%
CI=74.7-77.7] to 81.1% (95%CI=79.7-82.6).** City and
County of Honolulu EMS intubation attempts occurred at a rate
of 1.1% in 2018, with a success rate of 70%; again, noting that
these were in patients aged 14 years or younger. See Table 1 for
a comparison of Honolulu EMS pediatric transports to national
data on intubation.** However, best current evidence suggests
that out-of-hospital endotracheal intubation is not associated
with more favorable neurologic outcomes compared to bag-
mask ventilation and intubation attempts over the last 3 years
have decreased.”” See Figure 3 for City and County of Honolulu
EMS pediatric endotracheal intubation trends provided by the
Assistant Chief of Professional Standards City and County of
Honolulu EMS Division.

Discrepancies in pre-hospital documentation and assessment
between adult and pediatric patients have been described;
children are less likely to have complete vital sign assess-
ment and pain score documentation than adults presenting
with similar complaints.” Perceptions of pediatric calls have
been described as “very high risk, very low frequency.” Lack
of individual experience to inform and guide emergent and
urgent pre-hospital management leads providers to associate
concomitant anxiety and complexity as contributors to patient
safety threats.!" Self-described discomfort and anxiety with
pediatric patients, combined with a lack of experience and
training, have been consistently identified as contributors to
patient care errors."**** Integration of this course as a routine
component of the KCC MICT Program to augment existing
pediatric didactics and clinical rotations appears to be warranted
based on learner and faculty perceptions. Expanding the course
and offering CE credits to practicing paramedics is arguably a
higher priority since they do not routinely encounter critically
ill pediatric transports and are distant in time from exposure to
pediatrics during paramedic training. Future iterations of this
course, with larger numbers of learners, will allow assessment
of more advanced educational outcomes including self-efficacy,
specificskill performance, and broader knowledge assessments.

Qualitative studies surveying practicing pre-hospital providers
on barriers to and resources for improving the care of pediatric
patients identify the need for more frequent pediatric training,
including opportunities for external feedback, and for improved
interactions with emergency department staff.?**%3! The quality
ofavailable pediatric training has been identified as the foremost
barrier to additional training and PALS was identified as the
mostcommonly reported pediatric-specific ongoing training for
practicing pre-hospital provider.'® PALS content provides an
important knowledge base in an educational format of lectures
and basic simulation, which are not identified by providers as
their most effective method of training. Currently, PALS is the
most common pediatric-specific CE activity completed by City
and County of Honolulu EMS practicing paramedics. Providers
are in favor of mandated pediatric CE; however, cost, avail-

ability, and travel distance have also been identified as barriers
to obtaining this training."

Conclusion

This KCCand JABSOM collaborative pilot program has demon-
strated proof of concept, high learner satisfaction, and is aligned
with the pediatric-specific goals and objectives of the State of
Hawai‘i Department of Health Emergency Medical Services
Division. Integrating PediSTEPPs-H in the regular pediatric
curriculum for the KCC MICT Program and expanding the
offering annually with CE credits for practicing paramedics
annually are priorities that depend on adequate funding and
leadership support. Future directions for investigation may in-
clude paramedic program feedback and evaluation, self-efficacy
surveys for participants, performance outcome measures, and
expansion of needs assessment for additional training.
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Telehealth Delivery of Outpatient Pediatric Surgical Care
in Hawai‘i: An Opportunity Analysis

Nicole R. Laferriere MD; Michele Saruwatari BA; Xuan-Lan Doan MD; Kelli B. Ishihara MD;
Devin P. Puapong MD; Sidney M. Johnson MD; and Russell K. Woo MD

Abstract

Inthe state of Hawai'i, nearly all pediatric surgical care is delivered on the main
island of O‘ahu at the state’s primary tertiary children’s hospital. Outpatient
clinic visits require patients and families to travel to O‘ahu. The direct and
opportunity costs of this can be significant. The objective of this study was to
characterize potential telehealth candidates to estimate the opportunity for
telehealth delivery of outpatient pediatric surgical care. A retrospective chart
review including all patients transported from neighbor islands for outpatient
consultation with a pediatric surgeon on O‘ahu over a 4-year period was per-
formed. Each patient visit was examined to determine if the visit was eligible
for telehealth services using stringent criteria. Direct, insurance-based costs
of the travel necessary were then determined. Demographic data was used to
characterize the patients potentially affected. A total of 1081 neighbor island
patients were seen in the pediatric surgery clinic over 4 years. Thirty-one
percent of these patients met criteria as candidates for telehealth visits. The
majority of patients came from Hawaii and Maui. Most patients were identi-
fied as Native Hawaiian or Asian. The average cost per trip was $112.53 per
person, leading to a potential direct cost savings of $37,697 over 4 years.
Over 30% of outpatient pediatric surgical encounters met stringent criteria
as candidates for telehealth delivery of care. Given the significant number
of patients that met our criteria, we believe there is an opportunity for direct,
travel-based cost savings with the implementation of telehealth delivery of
outpatient pediatric surgical care in Hawai'.

Keywords
Telehealth, Pediatric Surgery, Hawai'i, Telemedicine, Telecare
Abbreviations

HMSA = Hawaii Medlical Service Association
IRB = Institutional Review Board

Introduction

The unique geography of the Hawaiian Islands presents several
challenges in terms of access to healthcare. All neighbor islands
are considered rural and there are notable disparities in the health
care that is available, depending on the island.! Furthermore,
the Native Hawaiian and Pacific Islander populations represent
higher percentages of the local population on the islands of
Maui and Hawai‘i compared to O‘ahu, compounding the ac-
cess to care issues for these traditionally underserved groups.?
Currently, there are no pediatric surgical providers on islands
other than O‘ahu. The majority of pediatric specialists practice
at the state’s primary tertiary children’s hospital on O‘ahu. The
general pediatric surgeons do not travel to the neighbor islands

to see patients and all surgeries are completed on O‘ahu. Out-
patient clinic visits to specialists, therefore, require patients
and a respective parent or legal guardian to travel to O‘ahu,
which could amount to a full day of travel for a relatively quick
clinic visit. The cost of this travel (ie, airfare, car transporta-
tion, opportunity costs, etc) can be significant. Opportunity
costs include those unseen costs such as missed days of school
for the child and lost wages from missing work for their legal
guardian. Telehealth delivery of outpatient pediatric surgical
care has the potential to provide cost effective and convenient
care to populations that have traditionally had limited access.

Over the last 5 years, there has been a statewide initiative to
develop telehealth programs in Hawai‘i. To date, the body of
literature surrounding the efficacy of telehealth delivery of
pediatric surgical care has been limited. One group found that
less than 15% of telehealth consultation were in pediatrics.’
Early studies have demonstrated cost benefits in pediatric burn
medicine, pediatric urology, and child psychiatry.*® Studies in
Canada have shown that telehealth is acceptable with good
patient and family satisfaction for cases such as hernias, gas-
troesophageal reflux disease, soft tissue masses, skin lesions,
gastrostomy care, constipation, and other pre-surgery work-up
visits and post-operative care visits.”” While the results of these
studies are promising, it is unclear whether these findings can
be extrapolated to the unique population and geographic con-
straints of Hawai‘i.

The objective of this study was to identify the number of pa-
tients coming from another Hawaiian island to O‘ahu for an
outpatient visit. Clinical criteria were then applied to identify
the subset of patients who may be managed via telehealth.
Cost data provided by Hawaii Medical Service Association
(HMSA), Hawai‘i’s predominant medical insurance provider,
was used to calculate potential savings to the Hawai‘i health
system that can be realized through a telehealth pediatric surgery
outpatient clinic.

Methods

This study was a retrospective chart review that analyzed all
patients that were transferred from other Hawaiian islands for
consultation with a pediatric surgeon over a 4-year period from
September 1, 2013—August 31, 2017. All patients who traveled
from a neighbor island to O‘ahu and were seen in the pediatric
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surgery clinic by 1 of 3 board certified general pediatric surgeons
at the state’s primary children’s hospital were included in the
study. Demographic data was used to characterize the origin
island of the patient as well as the child’s ethnic makeup. The
reason for the outpatient visit as well as the primary patient
diagnoses were also recorded. Clinical elements of each patient
visit were then examined to determine if that visit could have
been conducted viatelehealth. Inpatientadmission after the visit,
need for surgery or any invasive procedures within 24 hours,
need for additional subspecialty consultations or examinations,
and need for emergency room evaluation within 30 days of see-
ing the surgeon for that same problem disqualified encounters
as potential telehealth visits. HMSA administrative cost data
was then used to determine the potential cost savings via tele-
health versus traveling to O‘ahu. HMSA was able to provide
the cost of the flight from the neighbor islands to O‘ahu. This
cost was then multiplied by the number of telehealth candidates
to estimate cost savings. The study protocol was approved
by the Hawai‘i Pacific Health Research Institute Institutional
Review Board (IRB).

Results

There were 1081 patients seen in the pediatric surgery clinic
from other Hawaiian islands over the 4-year period. Seven
visits were excluded from the study for the following reasons:
the patient lived on O‘ahu at the time of the visit, the visit was
already a telehealth visit (n=2), the visit was outside of the date
range, or because the visits were procedural and were seen by
another provider other than the 3 pediatric surgeons. Of the
1081 patients, 335 (31%) of patients were deemed appropriate
candidates for telehealth visits. There were various reasons why
patients were deemed inappropriate telehealth candidates; the
most common reason was that the patient had a pre-operative
visit prior to surgery (Table 1). These patients were categorized
based on the author’s discretion as to which criteria was the
most relevant to the patient’s overall care. For example, if
a patient was seen by another provider such as the pediatric
gastroenterologist or the pediatric urologist, but also required
operative intervention for a post-operative complication, they
were placed in the “complications requiring surgery” category.

Fromademographic standpoint, 45% of patients from the neigh-
bor islands came from the island of Hawai‘i, 31% from Maui,
17% from Kaua‘i, 5% from Moloka‘i, and 2% from Lana‘i. The
percentage of patients deemed appropriate telehealth candidates
were proportional to these numbers, with 44% of telehealth
candidates coming from Hawai‘i, 29% from Maui, 16% from
Kaua‘i, 9% from Moloka‘i, and 2% from Lana‘i (Figure 1).
More patients identified as Native Hawaiian compared to any

other ethnic group, 46% of the total population and 47% of the
potential telehealth population. The next largest ethnic group
identified as Asian, which comprised 29% of the total popula-
tion and 27% of the potential telehealth population (Table 2).

The most common types of visits were follow-up visits and
post-operative visits. It is possible that some of the documented
follow-up visits could have been post-operative visits, however,
we strictly used the limited referral information provided to
categorize the visits. Of the telehealth candidates, 37% of visits
were coded as follow-up appointments, 33% were coded as post-
operative visits, and 31% were coded as initial encounters. The
most common pathologies observed for appropriate telehealth
candidates were inguinal hernias, stable medically managed
hemangiomas, and pectus excavatum followed by umbilical
hernias and gastrostomy tube visits that did not require exchange
of the feeding tube.

Utilizing data provided from HMSA, the average cost per round
trip from a neighboring island was $112.53 per patient, leading
to a potential cost savings of $37,697 over 4 years. This cost
data included only the cost of plane flights for the patient, not
including their family member, and did not include costs for
rental car, hotel, opportunity costs, etc.

Table 1. Number of Patients Not Deemed Appropriate Telehealth
Candidates by Exclusion Criteria
Exclusion Criteria Number of Patients (%)

Pre-operative Evaluation 257 (34%)
Feeding Tube Assessment/Exchange 134 (18%)

Burn Wound Care 50 (6.7%)
Wound Care/Small Procedures in Clinic 47 (6.3%)
Referral Required/Saw Another Provider 46 (6.2%)

Anal Dilations (Anal Stricture) 33 (4.4%)
Post-op Complication/Specific Complaint 32 (4.3%)
Physical Therapy/Brace Shop 25 (3.4%)
Hemangioma Work-up/Management 22 (2.9%)
Additional Work-up Needed 21(2.8%)
Needed Physical Exam 20 (2.7%)
Complex Patient/Visit 18 (2.4%)
Admission/Emergency Room Visit Within 24 hours 15 (2.0%)
Complications Requiring Surgery 1 (1.5%)

Other 9(1.2%)
Operating Room Within 24 hours 6 (0.8%)

Total 746 (69%)
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Figure 1. Number and Percentage of Total Patients and Patients Deemed Appropriate Telehealth

Note: The top number is total number of patients from the specific island and bottom number is number of patients deemed appropri-

ate telehealth candidates.

Table 2. Number and Percentage of Total Patients Deemed Appropriate Telehealth Candidates by Race
and Ethnicity
Race and Ethnicity Total Number of Patients (%) Number ocf::r:)dpi;?:;isa&')relehealth

Native Hawaiian 495 (46%) 156 (47%)

African American 6 (0.6%) 3(0.9%)

American Indian/Alaska Native 15 (1.4%) 7(2.1%)

Asian 312 (29%) 90 (27%)

Caucasian 187 (17%) 51 (15%)

Hispanic 14 (1.3%) 2(0.6%)
Other/Unknown 52 (4.8%) 26 (7.8%)

Note: Race and ethnicity were self-reported with the option for other/unknown if the patient did not fit into one category or did not

want to report.

Discussion

Multiple studies have shown that telehealth services present
several advantages without compromising patient care. A retro-
spective study in pediatric urology patients compared patients
seen post-operatively via telehealth versus an in-office visit.
The study found that there were no differences between the
groups in terms of post-operative surgical complications. They
noted that patients who lived 37 kilometers (23 miles) further
away from the hospital were more likely to choose telehealth
services than those who lived closer. They ultimately concluded
that telehealth could be used post-operatively for both simple
and complex surgical cases, resulting in cost savings as well
as time savings for both patients and providers.*

Additionally, in a recent review of telemedicine for pediatric
general surgery post-operative visits, results revealed compa-
rable outcomes between telemedicine and in-person visits. They
found a significant decrease in travel cost and time, with no
difference in rate of complications.'*!! Another study found that
implementation of telephone post-operative visits forumbilical
hernias and laparoscopic cholecystectomies was not associated
with an increase in complication rates. In fact, it led to the
opening of 110 new clinic locations.'*!? Additionally urology
post-operative visits, including radical prostatectomies, have
been facilitated via telehealth with improved patient satisfaction
and no urologic complications at 3 months.!®!"* These studies
show that telehealth has been successful for both initial visits
and post-operative visits, usually in a “hub and spoke” design
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with the pediatric surgeon at a tertiary care hospital (hub) and
the patient at a remote location (spoke).'®!413

In Canada, telemedicine services have been utilized in both
the adult and pediatric populations with success. An eConsult
system has been implemented for adult patients that allows
asynchronous consultative provider-to-provider communica-
tion, which has improved access to care in the adult population
and has high satisfaction ratings by both providers and patients.
In a prospective study, this system was applied to the pediatric
surgery population in Canada and yielded similar results.'® The
3 pediatric subspecialties included in the study were general
pediatrics, orthopedics, and psychiatry; pediatric surgery was
not represented. Responses occurred in 0.9 days on average.
The study found almost half (48.4%) of the telemedicine con-
sultations resulted in a change in management of the patient’s
current plan of care. Additionally, 37% of face-to-face visits
were avoided and the time to consult was significantly decreased
when compared to a face-to-face visit (1-day vs 132 days;
P<.001)."*This study shows that teleconsulting in the pediatric
population can increase access to specialists which can change
management decisions and prevent unnecessary face-to-face
visits. The authors mentioned that this study shows comparable
results to the only other pediatric eConsult system (ECHO-
Pac) for pediatric asthma patients based out of Tripler Army
Medical Center in Hawai‘i, which provides medical services
to military families.'s

Our cost data likely underestimate the true cost for a patient to
travel to O‘ahu each visit as it does not take into consideration
member copayments and family member travel, which is required
for pediatric patients. It is estimated that in Canada the indirect
costs of missing work to travel to healthcare appointment adds
up to about $16.6 billion per year.!” One-third of the families in
this study spent at least 4 hours in transit to the appointment and
75% reported that at least one parent missed some amount of
work in order to make the appointment.'” In our study, cost data
for transporting a patient from a neighboring island to O‘ahu
for an outpatient visit was obtained, however, it only included
the cost of flight and did not investigate the indirect costs to
families and the burden of traveling. It was also specific for
HMSA and may be different for other insurance companies. In
the future, a prospective study will look at these indirect costs
by surveying families who choose traditional in-office visits
versus utilization of telehealth services.

For this study in particular, it is important to note that when
selecting patients, the authors were very conservative in the
criteria used to determine which patients were considered ap-
propriate telehealth candidates. Therefore, it is our belief that
this study likely underestimates the actual number of patients
who are appropriate candidates for telehealth services. Many
pre-operative visits will likely be good telehealth candidates
as well, but due to the retrospective nature of this study they
were deemed inappropriate telehealth candidates for several

reasons. In many cases, the pre-operative visit was likely to be
the only clinical encounter prior to surgery. In this scenario,
an in-person visit would be required to complete a thorough
physical exam prior to proceeding to the operating room. In
more complex cases, it is possible the patient would require
referral to other providers or further diagnostic work-up with
imaging and labs. Our recently IRB-approved prospective
study will enable all patients from the neighbor islands to opt
into telehealth services for their visit, including pre-operative
visits, so travel to O ‘ahu would only be necessary for the actual
surgery. With some training, we believe that other pathologies
can be incorporated, to include some minor burn care, wound
care, and gastrostomy tube exchanges. The authors based our
analysis strictly on the referral data and information that could
be gleaned from the encounters themselves. This indicates that
there may be a significant amount of patients that may benefit
from telehealth services in Hawai‘i that were not necessarily
captured in this limited retrospective review.

Furthermore, the study only included completed outpatient
visits for patients originating from a Hawaiian island other
than O‘ahu. This does not include any missed or canceled vis-
its. Given the direct and opportunity costs associated with the
required travel, it can be postulated that an even higher number
of patients may be candidates for telehealth delivery of outpa-
tient pediatric surgical care. Whether telehealth services would
improve the access to care, and thereby the visit completion
rate for these patients has yet to be determined. Future studies
are planned to evaluate cancellation and “no-show” rates for
neighbor island patients versus O‘ahu patients as well as for
telehealth delivery of care.

Lastly, the demographic results of the study demonstrates a
higher percentage of neighbor island patients identify as Native
Hawaiian compared to O‘ahu based patients.” Native Hawaiians
are a traditionally underserved ethnic population with well-
established disparities across multiple health care outcomes.'®
By decreasing direct and opportunity costs, telehealth delivery
of outpatient pediatric surgical care has the potential to improve
access to care for this disproportionately affected population.

In conclusion, use of telehealth services is reasonable in select
pediatric surgical patients and offers a significant cost savings
to those traveling from other Hawaiian islands. Over 30% of
outpatient pediatric surgical encounters met stringent criteria
as candidates for telehealth delivery of care. This represents
a significant opportunity for direct, travel-based cost savings
as well as opportunity cost savings associated with the imple-
mentation of telehealth delivery of outpatient pediatric surgical
care in Hawai‘i. Further research will investigate the impact of
telehealth services and examining patient outcomes.
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The NEW Keiki Program Reduces BMI z-scores Among
Overweight and Obese Children and BMI Among Their

Adult Caregivers in Hawai‘i

Malia A.L. Shimokawa MD; Andrea M. Siu MPH; So Yung Choi MS; and James Davis PhD

Abstract

The high prevalence of childhood obesity highlights the need for effective
weight management interventions. This study evaluated a family-based
weight management program (Nutrition+Exercise+Weight Management; NEW
Keiki) in overweight and obese children and their adult caregivers. Data were
collected on overweight (body mass index, BMI = 85th-94th percentile) and
obese (BMI>95th percentile) children (n=75, 5-14 years) and their adult
caregivers (n=104). Seventy-one percent of the enrolled children identified
as Native Hawaiian, Pacific Islander, and/or Filipino (NHPI+F). Families
participated weekly in a multidisciplinary lifestyle program for 8-9 weeks
(intervention phase); follow-up visits occurred at 6-months and 12-months
post-intervention. Long-term data (14-50 months post intervention) were col-
lected by chart review for the children. Change in children’s BMI z-score and
adult BMI were analyzed. The effects of ethnicity, acceptance of government
assistance, and program attendance were evaluated. Participants identify-
ing as NHPI+F and/or receiving government assistance had higher baseline
BMI z-scores and BMIs. In children, BMI z-score decreased from baseline at
all evaluation visits (-0.05 at 2 months [P <.001], -0.07 at 6-month follow-up
[P<.001], -0.04 at 12-month follow-up [P =.05], -0.06 at long-term follow-up
[P=.01]). At the 2 month visit BMI decreased from baseline for adults (-0.39
[P <.001]). Decreases in BMI z-score and BMI were independent of program
attendance, ethnicity, and acceptance of government assistance. This study,
unique in its inclusion of both adults and overweight children, supports the
effectiveness of a community-developed program to address weight manage-
ment in an ethnically diverse population.

Keywords

Obese; Native Hawaiian; Pacific Islander; Filipino; Diverse; Lifestyle changes;
Multidisciplinary

Abbreviations

BMI = Body mass index

KMCWC = Kapi‘olani Medical Center for Women and Children
NEW = Nutrition+Exercise+Weight Management

NHPI+F = Native Hawaiian, Pacific Islander, and/or Filipino
USPSTF = United States Preventive Services Task Force
YMCA = Young Men'’s Christian Association

Introduction

Although national family-based weight management programs
address pediatric obesity and obesity-related co-morbidities,’
obesity prevalence for youth 2-19 years old remains highat 18.5%
in 2015-2016.> The 2017 United States Preventive Services
Task Force (USPSTF) Recommendation Statement concluded
that childhood (>6 years) weight management interventions

are beneficial. These interventions should be comprehensive,
intensive behavioral interventions with multiple components,
including parent and child involvement, goal-setting, self-
monitoring, contingent rewards, problem-solving, supervised
physical activities, and nutrition information.’ Multidisciplinary
programs targeting overweight and obese children are most ef-
fective when they involve the whole family.** Consensus and
evidence are still forming on specifics and the best structured
approach to take, and dependable funding is largely lacking.”®
Engaging families continues to be a challenge for participation
in longer-term programs. Currently there is lack of information
on the structure and efficacy of weight management programs
in high-risk populations and sub-communities.

Pediatric weight maintenance data on long-term outcomes (>2
years), critical for confirming treatment effect, are lacking,’
especially for underrepresented ethnic minorities and lower
socioeconomic populations, who are at higher-risk for chronic
diseases like obesity."!"* Hawai‘i has a diverse, multiethnic
community with high rates of youth overweight and obesity. In
2005, 26.2% of sixth, seventh, and eighth graders were reported
asoverweightorobese."*In2015, 28.3% ofhigh school students
were reported as overweight or obese.'* Long-term community-
based studies can contribute insight in these populations.!

In 2013, the Nutrition+Exercise+Weight Management (NEW)
Keiki Program (keiki means “children” in the Hawaiian lan-
guage) was initiated with Kapi‘olani Medical Center for Women
and Children (KMCWC) in Honolulu, Hawai‘i and the Young
Men’s Christian Association (YMCA) of Honolulu to address
the local pediatric overweight and obesity epidemic and lack
of effective programs available to families in Hawai‘i. NEW
Keikiwas premised on the USPSTF recommendations of family
inter-dependence and shared obesogenic environment theories,
hypothesizing associations between child and parent outcomes
and success.">"’

A core team composed of a pediatrician, registered dietician,
fitness trainer, and YMCA program director was assembled
to develop an evidence-based program and remained intact
throughout its 5-year lifespan. Funding for the program was
provided by community partners and grants. Weight manage-
ment programs validated in other populations were considered
but not used due to cost and availability. The team created an
original curriculum tailored to local needs and cultural norms.
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This study evaluated NEW Keiki for change in children’s body
mass index (BMI) z-scores, not specific for ethnicity. BMI
z-scores measure the number of standard deviations from the
reference median BMI and allows comparisons across differ-
ent age and gender groups. This study also examined adult
caregivers’ BMI and sustained treatment effect at follow-up.

Methods
NEW Keiki Design

NEW Keiki was a multidisciplinary, family-based program
to treat childhood overweight and obesity and related co-
morbidities by changing family habits. Educational sessions
were held weekly in evenings to maximize family participa-
tion by minimizing conflicts with work and school schedules.
These sessions were held at strategic locations in community
locations (YMCA Nu‘uanu and Waipahu branches, KMCWC,
Pali Momi Medical Center, and Adventist Health Castle) to ease
transportation burden. Families were grouped into cohorts that
were run consecutively due to team capacity. The first cohort
started on April 17, 2013.

The intervention phase consisted of 2-month curriculum on
nutrition, home environment, fitness, screen time, medical co-
morbidities, mental health, and family support. Sessions were
led by a multidisciplinary team: pediatrician, registered dieti-
cian, fitness trainer, chef, and program facilitator. The facilitator
organized referred families and program staff and oversaw the
logistics of all individual sessions, follow-ups and extracur-
ricular activities. The facilitator and program volunteers called
and texted families between sessions and after the intervention
phase to maintain contact and nurture family engagement.

Each session began with families exercising together. Core
content was directed at caregivers while children continued
exercising with the trainer. Families were reunited at the end
of class to summarize objectives with an activity followed
by goal-setting. The dietician focused nutrition classes on
elimination of artificial ingredients, portion control, mindful
eating, and healthy eating environments. Screen time limitations
and fitness were addressed in sessions taught by the program
facilitator and fitness trainer. The pediatrician led discussions
on obesity-related co-morbidities as well as behavioral health
topics including body image, motivation and stages of change,
communication and support within families, and connection of
emotional and physical health. A chefconducted cooking classes
to teach basic knife skills and food preparation and supervised
families creating and eating meals together.

The maintenance phase consisted of follow-up sessions at
6- and 12-months post-intervention (at 8-9 and 14-15 months,
respectively, from start date). At follow-up sessions, the pe-
diatrician and registered dietician met with families individu-
ally to review previously set goals, evaluate progress, answer

questions, address challenges, and provide encouragement.
The fitness trainer conducted fitness testing on index children
and the facilitator collected anthropometric data and lifestyle
surveys. Optional monthly extracurricular activities available
during the maintenance phase (ie, hikes and farmer’s market
tours) encouraged family engagement and troubleshooting of
ongoing challenges.

In the long-term follow-up phase, data were collected (as avail-
able) for the referred child from their medical record. Data
were collected up to 52 months from the child’s start date in
the program. Long-term data were collected through August
31,2017 and follow-up time ranged from 14-50 months from
the end of the intervention.

Study Participants

Community pediatricians on O‘ahu were asked to refer moti-
vated pediatric patients (ages 7-12 years) and their families to
NEW Keiki. For this research, families were included if the
referred child (index subject) was overweight (BMI 85th-94th
percentile) or obese (BMI >095th percentile) and had at least
1 participating parent/adult caregiver. Child age was not an
exclusion criteria. Families who could not provide informed
consent in English were excluded.

The study was reviewed and approved by the Western Institu-
tional Review Board (20140337). Parents/caregivers provided
informed consent and children 6-17 years old provided assent.
Family units were consented together, and included other siblings
and non-nuclear family members who wanted to participate
and who provided consent and assent as appropriate. Consent
to participate in the research was not required for participation
in NEW Keiki. Data reported are only from families that agreed
to participate in the research.

Data Collection

Data were collected at up to 5 time points (Figure 1): start of
the intervention (Visit 1), immediate post-intervention (Visit2),
6-months post-intervention (Visit 3), 12-months post-interven-
tion (Visit 4), and 14-50 months post-intervention (Visit 5; by
chart review only). Height, weight, BMI, blood pressure and
heart rate were taken on-site with participants in bare feet and
light clothing by program volunteers using calibrated equip-
ment, scales, and stadiometers.

Families were asked to complete written questionnaires at
each visit to collect demographics, attitudes, health habits,
and socioeconomic status. Questions were based on previ-
ously validated instruments.'®!* Some questions were altered
to reflect local norms.

Trainers completed fitness evaluations on index children to
assess cardiovascular health, flexibility, and balance. The refer-
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Figure 2. Program Attendance of Families, by Acceptance of Government Assistance and Ethnicity, at Formal Visits
Immediately Post-intervention (Visit 2), 6 Months (Visit 3) and 12 Months (Visit 4) Post-intervention

ring pediatrician obtained fasting laboratory screenings for co-
morbidities such as hyperlipidemia, diabetes, and non-alcoholic
liver disease within 1 year of enrollment in NEW Keiki.

Each family was asked about program satisfaction during an
in-person, post-participation interview at Visit4. Volunteers who
did not administer the interventions interviewed participants to
encourage honest and open responses. Families who did not
attend Visit 4 had phone interviews and were considered lost
to follow-up if not reached after 3 attempts.

After Visit 4 for the final cohort, follow-up anthropometric data
were collated on index children from their medical record (Visit
5). Anthropometric and lab data were reported if documented
from a well check or obesity-focused visit. If multiple visits
were eligible, Visit 5 was the furthermost from end of the
child’s intervention.

Statistical Analysis

Exploratory analyses were conducted for participation, demo-
graphic, and clinical datausing descriptive statistics. To examine
changes in BMI z-scores (children) and BMI scores (adults),
Singed rank test was utilized. Ethnicity or government assistance
effects on BMI z-score or BMI score were examined using the
Mann-Whitney test. Bivariate associations between attendance
and ethnic group or family financial status were determined with
Chi-squared or Fisher’s exact test. Relationships between BMI
z-score change (in children) and BMI change (in adults) were
evaluated using Pearson correlation coefficient. A P-value of
<.05 was considered significant. R Version 3.4.3 (R Develop-
ment Core Team: Vienna, Austria) was used for the analyses.
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Results
Participants

A total of 77 families comprised of 267 participants (including
87 physician-referred children) enrolled in 12 cohorts (April
17, 2013-May 31, 2017). Cohorts of 4-8 families (averaging
6.4 families per cohort) attended weekly sessions during the
intervention phase. As the curriculum evolved, the first 3 co-
horts attended 8 sessions over 8 weeks, and the remaining 9
cohorts attended 9 sessions over 9 weeks. Assuming perfect
attendance, total contact hours per enrolled family equaled
26.5 hours over the 14-month program (this includes activities
during the maintenance phase).

Seventy-five children (86%) from 68 families consented to
participate in the research study. One hundred thirty-five adults
enrolled in NEW Keiki — most were parents, but the group
also included grandparents, aunts, and uncles. Of these, 104
(77%) consented, including 61 (59%) who were mothers of
index subject. Beyond the index child and adult caregivers, 34
family members (siblings and cousins < 18 years) were included
in the program to encourage family participation but were not
included in the results.

Table 1 shows the characteristics of the index children. Native Ha-
waiian, Pacific Islander, and/or Filipino (NHPI+F) represented
the majority of participants (71%). Half of the families reported
accepting government assistance from various programs.

Program Attendance and Retention

Of 68 families, 62 (91%) completed intervention phase, how-
ever, only 22 of 68 families (32%) attended both Visits 3 and
4 (Figure 2). Eighteen families (27%) attended either Visit 3 or
4, and 28 families (41%) attended neither, including 6 families
(9%) who dropped out.

Forty-seven families (69%) identified as NHPI+F. Intervention
completion was 42 of 47 (89%) for NHPI+F and 20 of 21 (95%)
non-NHPI+F families. Attendance at Visits 3 and 4 were 23% for
NHPH+F families and 52% for non-NHPI+F families (P=.03).

Among families accepting government assistance, 26 of 30
(87%) completed the intervention phase as compared to 28 of
30 (93%) who did not accept government assistance (P=.44).
Attendance at Visits 3 and 4 were 31% for families accepting
assistance and 42% for families who did not accept assistance
(P=.38).

Anthropometric data collected during Visit 5 was available for
49 of 75 (65%) children.

Table 1. Baseline (Visit 1) Characteristics of Index Children
| median (min, max)
Anthropometrics (n=74*)
BMI, kg/m2 29.02 (21.04, 51.82)
BMI z-score 2.37 (1.42,3.01)
Weight, kg 63.75 (30.80, 154.90)
Height, cm 146 (121, 173)
Demographics (n=75%) n (%)
Age,y 10 (5, 14)
Gender
Male 38 (51%)
Female 37 (49%)
School Type
Public 62 (85%)
Private 11 (15%)
No response 3 (4%)
Ethnic Group
Native Hawaiian 26 (35%)
Native Hawaiian and/or Pacific Islander 39 (52%)
Native Hawaiian, Pacific Islander, and/or Filipino 53 (71%)
Accepting Government Assistance (n=64*)
SNAP 15 (23%)
Free/reduced School Lunch 23 (36%)
wIC 1 .(17%)
Medicaid 28 (44%)
“Yes” to at least one of the above choices 32 (50%)
Laboratory Values (n=68%)
Cholesterol, mg/dL
Total 2170 23 (34%)
HDL <40 23 (34%)
LDL 2100 21 (31%)
HbA1c 25.7 (n=59%) 23 (39%)
ALT 230 (n=58%) 12 (21%)

Data are presented as median (range) unless otherwise indicated. HDL indicates high-
density lipoprotein; LDL indicates low-density lipoprotein; HbA1c indicates Hemoglobin
A1c; ALT indicates alanine aminotransferase. *Variations in n were due to (1) baseline
anthropometric data not captured in one child, (2) some participants choosing not to
answer demographic questions, and (3) laboratory values not collected by pediatricians.
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BMI z-score and BMI

BMI z-scores for children progressively decreased from baseline
(Visit 1) at all evaluation visits. This decrease in BMI z-score
was statistically significant at Visits 2, 3, and 5 (Table 2). BMI
for adults decreased progressively from baseline at Visits 2, 3,
and 4, achieving statistical significance only at Visit 2.

The median baseline BMI z-score was 2.37. The median base-
line BMI z-score was higher in NHPI+F children (2.40) than
non-NHPI+F children (2.20; P=.02) and in those accepting
government assistance (2.49) versus those who did not (2.27;
P=.01). Median baseline BMI of adults was 31.77 and was
higherin NHPI+F adults (34.26) thannon-NHPI+F adults (27.1;
P<.001) and between those accepting assistance (33.17) and
those who did not (30.86; P=.04).

The correlation coefficient between a child’s BMI z-score change
and their adult caregiver’s BMI change were small (p=.04 from
Visit 1 to Visit 2; p=.04 from Visit 1 to Visit 3; p=.01 from Visit
1 to Visit 4) and not significant.

Post-Participation Findings

At Visit 4 families were asked to complete a questionnaire
about their experience in NEW Keiki. The majority of families
completed the survey (n=41, 60%). Most families reported
continuing at least 50% of lifestyle changes made during the
program (88%), 61% reported family participation in at least
one extracurricular activity outside of the weekly intervention
classes, and 80% followed-up with their pediatrician (Table 3).
Moreover, families were satisfied with the program (95%) and
felt that it met their expectations and needs (90%) in a culturally
sensitive manner (88%).

Table 2. BMI and BMI z-score Changes Compared to Baseline Visit 1 of Study Focus Participants
Visit 1 BMI p Change p Change p Change p Change at p
z-score at Visit 2 at Visit 3 at Visit 4 Visit §
. 2.37 -0.05 -0.07 -0.04 -0.06
Al Children (a2,30m | = | 13,000 | O] 020009 | M| 017,009 | P | (023005 |
. 240 -0.04 -0.06 -0.04 -0.05
NHPI+F children (2.22,2.70) (-0.09, -0.01) (0.1, -0.01) (-0.16,0.02) (-0.17,0.05)
220 .02 0.09 A7 o .05 004 91 o 42
Non-NHPI+F children (1.96, 2.44) (0.16, -0.02) (0.23, -0.06) (-0.20, 0.02) (0.31,004)
Children in families accepting 249 -0.06 -0.07 -0.05 -0.06
government assistance (2.17,2.76) (-0.13,-0.01) (-0.18,-0.02) (-0.20,-0.01) (-0.16, 0.05)
.01 92 .99 33 52
Children in families not accepting 2.27 -0.04 -0.07 -0.04 -0.09
government assistance (1.94, 2.40) (-0.11,-0.01) (-0.18, -0.02) (-0.08, 0.06) (-0.28, 0.05)
Visit 1 BMI
31.77 -0.39 -0.18 -0.02
All Adults 2034 7362) | — | 093,-004 | <%"| (059,045 | 2 | (151,048 | ¥
. ; 34.26 -0.39 -0.05 -0.02
Adults with NHPI+F Children (30.29, 41.03) (0.93, -0.04) (0.50, 0.51) (241, 0.54)
71 <.001 038 .72 08 .30 002 74
Adults with Non-NHPI+F Children (2491, .31.36) (_0.94" 20.05) (-0.62., 0.15) (1 .06., 043)
Adults in families accepting 3317 -0.37 -0.19 -0.36
government assistance (30.20, 41.11) (-0.66, -0.04) (-0.40, 0.19) (-1.17,0.46)
- — - .04 24 81 76
Adults in families not accepting 30.86 0.5 -0.18 -0.02
government assistance (26.06, 35.45) (-1.06, -0.16) (-0.68, 0.50) (-1.96, 0.43)

Data are presented as median (IQR) unless otherwise indicated. NHPH+F indicates Native Hawaiian, Pacific Islander and/or Filipino.
P-values for All Children and All Adults compare BMI z-score and BMI between visits. All other P-values compare between groups (NHPI+F vs non-NHPI+F and government

assistance vs non-government assistance).
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Table 3. Program Satisfaction Post-Participation Survey Results
Conducted at Visit 4 n=41 (Response rate 60%)

How many extracurricular activities (optional hikes, tours, other activities) did
your family participate in since starting the program?

it 0
Has your family been able to maintain any lifestyle changes made during the More than 5 activities 3 (7%)
program over the last 12 months? 3-5 activities 7(17%)
Yes, about 100% of lifestyle changes 1(2%) 1-3 activities 15 (37%)
Yes, about 75% of lifestyle changes 13 (32%) None 16 (39%)
Yes, about 50% of lifestyle changes 22 (54%) Did your family have follow-up in the past 12 months from the primary care
Yes, about 25% of lifestyle changes 3(7%) doctors who_ referred you to the program specifically related to lifestyle
changes, weight management?
I i i i ()

No, we did not maintain any lifestyle changes 2 (5%) Yes 33 (80%)

- - - -
Did the program meet your family’s expectations and/or needs? No 7(17%)

0

Strongly Agree 25 (61%) No Response 1(2%)
Agree 12 (29%)
Neutral 3 (7%)
Disagree 1(2%) Discussion
Completely Disagree 0(0%)
Were the class visits: The results of this study support the effectiveness of a multi-
Just the right frequency 35 (85%) disciplinary, intensive intervention for pediatric overweight
Too frequent 1 2%) and obesity man?gement. This communlty-b.f:lsed program,
ot t " 0 developed according to USPSTF recommendations, met com-

ot Irequent enoug (%) munity needs and provided additional evidence that these
No response 2 (5%)

Did your family bond or make a personal co
team member?

nnection with at least one program

Yes 32 (78%)
No 8 (20%)
No response 1(2%)

How did the following items make it harder to attend classes, follow-ups and

complete the program?

Participation Fees/Program Cost

41 (100%)

Program Schedule 12 (29%)
Program Location Site(s) 3(7%)
Transportation 1(2%)
Childcare or Eldercare 3(7%)
Concerns about missed school or work 9 (22%)
Family readiness to make changes 7(17%)
How satisfied was your family with the program?

Completely satisfied 27 (66%)
Very satisfied 6 (15%)
Satisfied 6 (15%)
Slightly satisfied 2 (5%)
Not at all satisfied 0(0)

Did your family feel classes and teachings
sensitive?

on lifestyle habits were culturally

Strongly Agree 22 (54%)
Agree 14 (34%)
Neutral 2 (5%)
Disagree 1(2%)
Completely Disagree 2 (5%)

types of programs can be effective at sustained reduction in
BMI z-scores in high-risk, ethnically-diverse populations.'>
Ethnic minorities and economically-disadvantaged families are
historically underrepresented in pediatric overweight and obesity
studies.>*® Furthermore, the high attendance rate, particularly
during the intervention portion of the program, demonstrated the

ability of this type of program to engage community members.

The primary outcome of this study was change in child BMI z-
score. Previous studies suggested that decreases in BMI z-scores
of at least 0.125 were needed to change cardiometabolic risk
factors, however, a specific value had not been established.?!
Although the children in this study showed modest BMI z-
score reductions (-0.05 at Visit 2, P<.001), these reductions
were sustained up to 4 years post-participation in the program
(-0.06 at Visit 5, P=.01). BMI z-score is one way to quantify the
benefitofa weight management program, however, participants
may benefit in other ways from participation in a program like
NEW Keiki.

Sustained lifestyle change is necessary to improve long term
health outcomes. NEW Keiki promoted maintaining lifestyle
changes by (1) linking contingent rewards to personal and
program milestone achievements, (2) hosting group extracur-
ricular events, and (3) encouraging peer and team support of
lifestyle goals through calls and texts. Family-based interven-
tions tend to have short term effects,?> however, children in this
study were able to maintain BMI z-score reductions. Interest-
ingly, this reduction was independent of family participation
in follow-up visits. There were no differences in BMI z-score
reductions between families that attended all follow-up visits
and those who did not, supporting the findings of Savoye et al
that “leaving the families to their own devices” fosters a sus-
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tained treatment effect.'® Selection bias may have contributed
to the ability of families to sustain weight reduction without
continued intervention because enrolled families may have
been more self-reliant and motivated than families who were
referred to the program, but did not enroll.

It is widely accepted that parental obesity is a strong risk factor
for childhood obesity, including persistence into adulthood.??
The lack of correlation within families between reduction in
adult BMI and child BMI z-scores suggests complex interac-
tions exist between weight management and lifestyle programs.
For example, family members may be at different stages of
readiness and motivation for change. With a larger sample size,
correlations may have been identified.

Retention is also important for ensuring that participants learn
skills for long-term change. The retention rate for NEW Keiki
during the initial intervention (91%) was significantly higher
than other reported programs.>*2 As a community-developed
program, NEW Keiki had the flexibility to adjust to meet par-
ticipant needs. For example, Cohort 1 included a cooking class
and farmer’s market tour; all subsequent cohorts replaced the
tour with a second cooking class. A third nutrition class was
added beginning with Cohort 4 to allow for expansion on topics
most interesting to families. Initially, a psychiatrist facilitated
the behavioral health discussions, however, the NEW Keiki
pediatrician assumed this responsibility by Cohort 4 because
families felt more comfortable with familiar team members. A
program enrollment fee was instituted starting with Cohort 5 to
improve retention and engage families. This fee was refunded
incrementally as an incentive. While parents’ attitudes about
weight management program incentives differ,? the goal was
to improve retention through USPSTF-endorsed contingent
rewards.’ The enrollment fee decreased in later cohorts based
on the feedback received from participants. Additionally, the
fee was waived or reduced if families felt the fee was a barrier
to enrollment. Although all surveyed families felt that program
costwas a barrier to participation (Table 3), they were amenable
to a small participation fee. Families recognized the program’s
value, and willingness to pay a small fee could support financial
sustainability for future pediatric weight management programs.

Although participation rates were high during the weekly
intervention portion of the program, nearly half of families
did not attend any formal follow-ups (Visits 3 and 4). Because
maintaining lifestyle change is lifelong, future family programs
must have resources to continue follow-up indefinitely."” The
existing relationship with medical systems allowed for collection
of long-term follow-up data on index children by chart review.
This is a benefit of integrating a community-based program
within the health care system.

The lack of control group and small sample size limited the
interpretation of treatment effect. Additional variability was
introduced through program changes and use of on-site mea-
surement tools. The relatively small sample size may have been
insufficient to fully elucidate the influence of ethnicity and
financial status on crucial components of program success. In
the current analysis, ethnicity and acceptance of government
assistance negatively impacted program retention but not BMI
z-score or BMI outcomes. Factors that can influence retention
and follow-up rates in high-risk populations include program
schedule, work and school disruptions, readiness, and socioeco-
nomic supports necessary for change.”*?° Other environmental,
socioeconomic, and cultural aspects were not analyzed and may
also contribute to outcomes.”’* In a 2011 Cochrane obesity
review, treatment effect can be skewed if families have positive
experiences or are confident in their success and thus likely to
follow-up; whereas, those more challenged or less confident
do not follow-up.*

NEW Keiki was unique with its inclusion of adult parents and
caregivers and overweight children. To the authors’knowledge,
this is the first pediatric weight management program that re-
ported measured (not self-reported) adult BMI outcome.*' It was
encouraging that although NEW Keiki was pediatrics-based,
adults also benefitted with decreased BMI. Adult caregiver
engagement is crucial to children’s success as they depend
on family units, particularly parents, to maintain lifestyle
changes.>*** There are limited data and no USPSTF recom-
mendations regarding management of overweight children.
NEW Keiki showed that overweight and obese children equally
benefit from weight management and healthy living programs.
This study suggests that a community-based weight manage-
ment curriculum is effective in multiethnic communities and
those accepting government assistance. NEW Keiki participants
achieved long-term weight management success and can serve
as a model for future community-based programs.
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Benefits of Oral Health Education at Women, Infant, and Children
(WIC) Clinic Visits: Assessments of Parent’s Oral Health Beliefs,
Behaviors and Dental Access in O‘ahu, Hawai‘i

Deborah Mattheus PhD; Maureen Shannon PhD; and Eunjung Lim PhD

Abstract

Improving oral health outcomes in Hawai'i for children and families remains
a high priority. Children in the state are leading the nation with the highest
caries rates, while women before, during, and after pregnancy are failing to
receive regular and necessary dental care resulting in poor health outcomes.
To answer for this need, an educational intervention was conducted among
families enrolled in the Kapi‘olani Medical Center for Women and Children’s
Women, Infant, and Children program (WIC) in O‘ahu. The project included
the following activities: (1) identification the oral health beliefs and behaviors
of families, (2) providing oral health education to families, and (3) reas-
sessing beliefs and behaviors in 3-6 months to document the impact of the
education session. Participants consisted of 81 families resulting in the data
on 176 children and 4 pregnant women. Of the 81 families, 40 representing
84 children completed the follow-up oral health questionnaire. Results of the
assessment and education demonstrated a positive impact on the family’s
oral health behaviors. Parents were 6.61 times as likely to report using fluoride
toothpaste in the follow-up visit compared to their initial visit (95% confidence
interval [Cl]=3.12-14.00). Additionally, statistically significant changes were
noted in the frequency of children’s daily tooth brushing (odds ratio [OR]=2.15,
95% Cl=1.33-3.46), as well as in the incidence of children receiving fluoride
varnish application over time (OR=2.66, 95% CI=1.50-4.73). These results
provide further evidence that initiating a simple educational intervention can
have a positive impact on oral health behaviors in groups that are at highest
risk for developing dental disease in Hawai'i.

Keywords

Children, Hawai'i, Oral health, Pregnant women, WIC Clinic
Abbreviations

Cl = Confidence interval

KMCWC = Kapi‘olani Medical Center for Women and Children
OR = Odds ratio

Q = Question

WIC = Women, Infant and Children program

Introduction

The State of Hawai‘i faces oral health challenges due to its
geographical location, cultural diversity, high cost of living,
lack of a dental schools, limited dental benefits for adults with
MedQuest (Medicaid) insurance and no current statewide fluo-
ridation system, except on military bases.! These challenges
have led to negative outcomes: 1) less than acceptable rates of
women accessing recommended dental care prior to, during,
and after their pregnancy and 2) caries rates for children that
are more than double those documented in children residing in
the contiguous United States (US),? resulting in a grade of “F”

in consecutive oral health report cards published by The Pew
Center on the States.*’

The Hawai‘i Oral Health: Key Finding Report (2015) indicated
that there are substantial dental health disparities in Hawai‘i,
with low income populations having higher rates of dental
problems while having less frequent dental visits.! The 2016
Hawai‘i Smiles report, based on oral health surveillance of third
graders, revealed that more than 7 out of 10 third graders (71%)
experienced tooth decay, and oral health disparities for children
were noted based on income, race/ethnicity and geography.?

Maintaining and improving oral health is particularly important
during pregnancy because of the potential perinatal complica-
tions (eg, prematurity, low birth weight infants, pre-eclampsia)
associated with dental disease in pregnant women,®’ and the
possible transmission of cariogenic bacteria to their infants.?®
Despite documentation of the importance of dental visits
before and during pregnancy, and the safety and efficacy of
dental care at all stages of pregnancy, most pregnant women
in Hawai‘i do not see a dentist.? During 2009-2011, only 41%
of pregnant women in Hawai‘i reported seeing a dentist during
their pregnancy.’

Increasing preventive oral health services by non-dental health
care providers is one of the strategies suggested by the Hawai‘i
State Department of Health’s Family Health Services Division.
The implementation of preventive oral health programs in
primary care practices in other states has been documented to
be an effective way to change parents’ oral health beliefs and
behaviors and provide preventive treatments for children (eg,
application of fluoride varnish).’!°

Despite the numerous articles acknowledging the benefits of
water fluoridation for the prevention of caries, fluoride remains
a topic of controversy in Hawai‘i. However, to date, there has
been limited information investigating the public’s current
knowledge about fluoride and family’s acceptance of fluorida-
tion if they knew it could benefit their child’s oral and systemic
health. The introduction of oral health education as part of WIC
clinic services is not a new idea and has been implemented in
WIC clinics throughout the US.!"""*Positive outcomes that have
been associated with oral health education including changes
in clients’ oral health beliefs and behaviors, increased rates of
accessing preventive dental services, and a reduction of early
childhood caries.!!-*
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The proposal for the oral health initiative for the Kapi‘olani
Medical Center for Women and Children (KMCWC) WIC
Clinic was based upon the best practices documented in the
literature.''"'* In addition, results from a recent oral health pilot
project conducted at the Kona WIC Clinic on Hawai‘i island
revealed that providing information to parents about current
recommendations for caries prevention was welcomed by
clients.”” The analysis of the data collected at the Kona WIC
Clinic resulted in several key findings about the oral health
practices of families and health care providers in the region.
Parental knowledge about fluoride was limited, with almost
half stating they had no knowledge. In addition, despite the
state’s lack of community fluoridation for the majority of the
population, there was a low percentage of infants and children
>6 months of age, receiving fluoride prescriptions (40%) and
equally low percent who had received fluoride varnish (42%)."

As the result of the Kona WIC project findings, the KMCWC
WIC oral health project was proposed to further evaluate this
simple intervention. The Kona WIC pilot project involved
a single questionnaire and educational session without any
subsequent encounters with the clients to determine retention
of knowledge about oral health and clients’ successes and chal-
lenges accessing dental care. To obtain this information, the
KMCWC WIC Clinic Project added a 3-6-month follow-up
visit so that clients participating in the project could complete
a follow-up questionnaire to assess whether there were any
behavior changes and access to dental services following the
initial oral health education.

Methodology

The oral health project at KMCWC WIC Clinic, consistent
with the Kona WIC project, was developed to be a simple and
sustainable solution to address the prevention of dental disease
in pregnant women and young children (ie, children 5 years of
age and younger). WIC Clinic are an excellent environment
for providing oral health messaging for several reasons: 1)
pregnant women and mothers with children under age 5 years
have regular WIC visits; 2) maternal and child nutrition, which
can affect oral health outcomes, is discussed at each WIC visit;
and 3) WIC Clinic staff are known and trusted by the families
as a valuable source of information about available services
in their community. The KMCWC WIC Clinic is located in
Honolulu on the island of O‘ahu.

Study criteria for participation included beinga KMCWC WIC-
enrolled families (ie, parent/guardian of a child or pregnant
woman), residing in O“ahu, and English-speaking. Families were
excluded if they could not speak English or were returning to
their residence, not located on O‘ahu, within the next 6 months.
Oral health questionnaires were used to determine parent’s oral
health beliefs and behaviors and included questions pertaining
to their current oral hygiene habits, nutrition intake, knowledge
and use of fluoridation, and dental access. The questionnaires
were developed based on previously published studies, includ-

ing the Kona WIC study as well as feedback from state and
national dental experts.'®

There were 2 time points during the project in which data
was collected using the oral health questionnaires. The initial
visit consisted of parental consent, completion of the initial
questionnaire, oral health education and provision of dental
supplies (ie, toothbrush, toothpaste, dental floss) to the family.
The oral health education included information on nutrition to
reduce caries (ie, limit sugar, juices, eliminate bottle use by 14
months), proper dental hygiene (ie, brushing twice a day, floss
daily), description of fluoride and proper use (ie, toothpaste,
prescription, varnish), and the importance of preventive dental
visits every 6 months. Educational brochures were provided
to support this short 5-7—minute oral health education session.
The follow-up visit took place 3-6 months after the initial visit
and consisted of completion of the follow-up questionnaire,
additional oral health education based on the participant sur-
vey responses, and provision of dental supplies to the family,
which reinforces the importance of changing one’s toothbrush
every 3 months.

Prior to implementation, the University of Hawai‘i Commit-
tee on Human Studies and the Western Institutional Review
Board reviewed and accepted the project proposal, satisfying
KMCWC requirements for the protection of human subjects
for quality improvement or research projects conducted at the
Medical Center.

Recruitment

Program recruitment and educational materials were devel-
oped based on a review of the literature documenting the best
practices about the integration of oral health into WIC Clinics
as well as the experiences and the recent results from the WIC
Kona Pilot Project.

Attheclinic’s main desk, the receptionist invited clients checking
in for appointments to participate in the project. Clients will-
ing to participate in the project were provided the appropriate
informed consent form (ie, non-pregnant women with children
received the child informed consent document and pregnant
women received the perinatal informed consent document).
After signing the consent form, a member of the research team
asked and recorded clients’ responses to questions from the
child and perinatal oral health questionnaires.

Once the questionnaires were completed, oral health education
was provided for all of the children in a family based on the
child’s age and relevant history noted in the questionnaire. Fol-
lowing parent/guardian education, dental kits were distributed
and a follow-up WIC appointment was made, allowing for the
completion of the follow-up oral health questionnaire, further
oral health education and distribution of additional dental kits,
and endorsement of the practice of replacing toothbrushes
every 3 months.
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Statistical Analysis

Descriptive statistics were computed using frequencies, per-
centages, means, and standard deviations. Parent’s response
to oral health questionnaire was compared between the 2 time
points using McNemar-Bowker’s test (a generalized version
of McNemar’s test for variables with more than 2 categories).
Significant questions were treated as binary (Yes vs. No/Other/
Uncertain, More than once a day vs. <Once a day). For the
variables, generalized estimating equations for repeated mea-
sures (ie, baseline vs. post-intervention) were performed using
logit link and accounting for correlation within family as well
as adjusting for the baseline variables of parent’s age, marital
status, and child’s age that presented significant association
with at least one of the questions. Odds ratio (OR) and 95%
confidence interval (CI) were used to assess the effect of the
intervention on the questions. A P-value less than .05 was con-
sidered statistically significant and all analyses were performed
in SAS 9.4 (SAS Institute: Cary, NC).

Results
Initial Visit Analysis

Initial participants included in the study were 81 families that
resulted in the collection of data on 176 children and 4 pregnant
women. However, due to the small number of pregnant women,
the analyses were restricted to the parents with children in this
study. Table 1 presents the characteristics of WIC clients who
completed the initial questionnaire. The majority of caregiv-
ers completing the survey were noted to be the mother of the
children (98%) with an average age of 31 years (standard devia-
tion [SD]=6.4). A large percent (69%) of the children enrolled
in the KMCWC WIC Clinic were cared for by parents with a
high school or less than high school education. The ethnic and
racial background of parents, mostly mothers, indicated that the
majority of participants were non-Hispanic (93%) and identi-
fied as being more than one racial or cultural group. The largest

Table 1. Participant's Characteristics

Variable | Baseline (n=81) Follow-up (n=40) | P-value?
Relationship with Child, n (%)
Mother 79 (98%) 40 (100%)
Father 1(1%) 0(0%) 1.0
Other 1(1%) 0(0%)
Age, Mean * SD (Range) 31.4 + 6.4 (20-49) 29.8 + 5.7 (20-44) 022
Marital Status, n (%)
Married/Cohabitated 60 (74%) 28 (70%) 4
Other (Never Married/Separated) 21 (26%) 12 (30%)
Ethnicity, n (%)
Non-Hispanic or Latino 75 (93%) 36 (90%) 15
Hispanic or Latino 6 (7%) 4 (10%)
Race*, n (%)
White 17 (21%) 11 (28%) 155
Asian 42 (52%) 26 (28%) 019
Chinese 18 (22%) 11 (28%) .26
Japanese 14 (17%) 9(23%) 22
Filipino 17 (21%) 13 (33%) .015
Other Asian 6 (7%) 2 (5%) 68
Hawaiian or Other Pacific Islander 43 (53%) 20 (50%) .58
Native Hawaiian 24 (30%) 16 (40%) .044
Other Pacific Islander 21 (26%) 6 (15%) .027
Other Race 4 (5%) 1(3%) 62
Highest Level of Education, n (%)
Less than or Equal to High School 55 (69%) 26 (65%) 47
Some College or Greater 25 (31%) 14 (35%)
#of Children per Family, Mean = SD (Range) 3.2+21(1-10) 4.3 +2.3(2-10) <.001

* Participants can choose multiple races.

2 To compare participants who did not complete the follow-up questionnaire and who did, Fisher’s exact test or Chi-square test for categorical variable and two sample t test for

continuous variable was conducted.
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percentage of participating mothers came from minority groups
that included Native Hawaiian (30%), Other Pacific Islanders
(26%), Filipino (21%), Chinese (22%), and Japanese (17%).

Table 2 shows the clients’ responses of the oral health question-
naire for initial visit. When responding to the question about
when they started cleaning their child’s teeth about half (48.9%)
responded they started cleaning their child’s teeth when the
first tooth came in. For the parents who started cleaning their
child’s teeth, the authors asked if they used fluoride toothpaste
to brush their child’s teeth (Question [Q] 6). Results indicated
that only 57% of parents were using fluoride toothpaste for their
children, while 19% reported being unsure if the toothpaste
they were using for their child contained fluoride. Additionally,
parents were asked to indicate whether their child’s pediatrician
prescribed fluoride drops or tablets (Q8). The results indicate
among children old enough to receive fluoride supplements (ie,
>6 months), over one-third were not given a fluoride prescrip-

tion. Among parents given a prescription for their children,
almost 70% gave it daily (Q9). Parents were asked if their child
ever had fluoride varnish applied to their teeth (Q10). Results
indicated that 50 of 151 (33%) of children >6 months old had
not received any fluoride varnish application.

Dental access for children on O‘ahu was also documented. Of
those children who were at the recommended age of 1 year to
receive preventive dental care (n=138), 64% were seen by a
dentist during the past 3-6 months, 1% reported being seen 1-2
years previously, and 22% reported that their children had not
beenseen foradental assessment (Q12). Dental care for mothers
during and after pregnancy was also measured (Q15). Results
from the initial questionnaire revealed that 66% of mothers did
not see a dentist during pregnancy and when asked to recall
when they last had a dental evaluation the majority of mothers
(65%) did not have routine dental care based on the American
Dental Association recommendations.

Table 2. Oral Health Questionnaire at Baseline and Post Intervention
Variable Baseline (n=176) Post Intervention (n=84) P-value
Q1. What is your child’s age in years and months? 39+35 44+39
Mean * SD (Range) (in years.) (0-16) (0.2-17)
<1 38 (22%) 11 (13%)
1-4 68 (39%) 36 (43%) <00t
5-8 49 (28%) 23 (27%)
>8 21 (12%) 14 (17%)
Q2. Is your child currently drinking from a bottle or breastfeeding?
No 107 (61%) 59 (70%) 39
Yes 68 (39%) 25 (30%)
Both 1(1%) 0 (0%)
Q3. What do you most often put in your child’s cup or bottle during the daytime?
Water 114 (65%) 58 (69%)
Milk 22 (13%) 8 (10%) o
Formula 23 (13%) 8 (10)
Juice 3 (2%) 1(1%)
Other 14 (8%) 9 (11%)
Q4. Does your child sleep with a cup or bottle (other than water) at nap or bedtime?
No 153 (87%) 78 (93%) .096
Yes 23 (13%) 6 (7%)
Q5. When did you first start cleaning your child’s teeth?
When their first tooth came in 86 (48.9%) 66 (79%)
After one year 51(29.0%) 8 (10%) 040
After two years 8 (5%) 0 (0%)
Teeth have not been cleaned (skip to Q8) 6 (4%) 2 (2%)
My child does not have any teeth yet (skip to Q8) 25 (14%) 8 (10%)
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Table 2. Oral Health Questionnaire at Baseline and Post Intervention (Continued)

Question (Q) Baseline (n=176) | Post Intervention (n=84) P-value
Q5 (Restricted to children aged 21 year).
When their first tooth came in 78 (57%) 57 (85%)
After one year 50 (36%) 8 (12%) 5
After two years 8 (6%) 0 (0%)
Teeth have not been cleaned (skip to Q8) 1(1%) 0(0%)
My child does not have any teeth yet (skip to Q8) 1(1%) 2 (3%)
Q6. Do you use fluoride toothpaste to brush your child’s teeth?*
Yes, | use fluoride toothpaste 83 (57%) 66 (89%)
No, | use toothpaste without fluoride 25 (17%) 7(10%) <.001
No, | do not use toothpaste at all 9 (6%) 1(1%)
| am not certain if the toothpaste has fluoride in it 28 (19%) 0(0%)
Q7. How often are your child’s teeth brushed?*
Between 1-3 times a week 12 (8%) 0 (0%)
Between 4-6 times a week 2 (1%) 0(0%) 040
Once a day 42 (29%) 15 (20%)
More than once a day 88 (61%) 58 (78%)
N/A 1(1%) 1(1%)
Q8. Has your child’s pediatrician prescribed fluoride drops or tablets for your child?
No (skip to Q10) 59 (34%) 29 (35%)
Yes 104 (59%) 51 (61%) 48
Too young (<6 months) (skip to Q10) 13 (7%) 2 (2%)
Unsure (skip to Q10) 0 (0%) 2 (2%)
Q9. How often do you give your child fluoride drops or tablets?*
Every day of the week 71 (68%) 30 (59%)
4-6 days of the week 7(7%) 3 (6%) "
1-3 days of the week 4 (4%) 2 (4%)
| rarely give my child fluoride drops or tablets 17 (16%) 9 (18%)
N/A 5 (5%) 7 (14%)
Q10. Has your child ever had fluoride varnish applied to their teeth?
No 57 (33%) 21(25%)
Yes 85 (49%) 57 (68%) .002
Too young (<6 months) 33 (20%) 4 (5%)
Other 0(0%) 2 (2%)
Q10 (Restricted to children aged >6 months).
No 50 (33%) 16 (22%)
Yes 84 (56%) 56 (76%) 016
Too young (<6 months) 16 (11%) 1(1%)
Other 0(0%) 1(1%)
Q11. How important are your child’s primary teeth (baby teeth) compared to their permanent teeth (adult teeth)?
Extremely important 170 (97%) 82 (98%)
Moderately important 4 (2%) 2 (2%) .26
Somewhat important 2 (1%) 0 (0%)
Not important at all 0(0%) 0 (0%)
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Table 2. Oral Health Questionnaire at Baseline and Post Intervention (Continued)
Question (Q) | Baseline (n=176) Post Intervention (n=84) P-value
Q12. When was the last time your child saw the dentist?
Within the past 6-12 months 112 (64%) 61 (73%)
Within the past 1-2 years 2 (1%) 0 (0%)
Over 2 years ago 1(1%) 0(0%) .34
My child has never been seen by a dentist (skip to Q14) 39 (22%) 12 (14%)
Too young (<1 year old) (skip to Q14) 21 (12%) 11 (13%)
Not answered (skip to Q14) 1(1%) 0(0%)
Q13. What were the reasons your child was brought to the dentist?*
Regular check-up and cleaning 100 (87%) 56 (93%)
Tooth pain 0(0%) 0 (0%) 2%
To have a cavity filled 11 (10%) 1(2%)
Other 3 (3%) 3 (5%)
N/A 1(1%) 0(0%)
Q14. While you were pregnant with your child how many times did you visit the dentist?
3 or more times 1(1%) 0 (0%)
2 times 11 (6%) 13 (16%) 004
1 time 46 (26%) 27 (32%)
| never saw a dentist when | was pregnant (skip to Q16) 17 (67%) 44 (52%)
Not applicable — | am not the child’s mother? (skip to Q16) 1(1%) 0 (0%)
Q15. What were the reasons you went to see the dentist while you were pregnant?*
Regular check-up and cleaning 44 (76%) 31(78%)
Tooth pain 6 (10%) 2 (2%) 20
To have a cavity filled 1(2%) 0 (0%)
Other 3 (5%) 7(18%)
N/A 4 (7%) 0 (0%)
Q16. When was the last time you saw a dentist?
Within the past 6-12 months 62 (35%) 36 (43%) o
Within the past 1-2 years 48 (27%) 18 (21%)
Over 2 years ago 66 (38%) 30 (36%)

Generalized McNemar's test was conducted to compare significant changes between baseline and post-intervention. Unsure and N/A were treated as missing and zero values

were replaced by 0.001 to make a meaningful result.

* The total is smaller than the total number of the subjects who completed the survey (n=176 for baseline; n=84 for post-intervention) because of the skipped pattern from a

previous question.

Follow-up Visit Analysis

Table 2 also shows follow-up visits. Of the 81 parents/guardians
completing the initial questionnaire and receiving oral health
education, 40 parents/guardians representing 84 children com-
pleted the follow-up questionnaire. This represents a completion
rate 0f49% (40 of 8 1) among families and 48% (84 of 1 76) among
children. Five questions showed significant improvement over
time. Table 3 presents the results from generalized estimating
equations for the 3 follow-up visit questions that demonstrated
significant changes in families’ oral health behaviors over time.

The intervention had a positive impact on the family’s oral
health behaviors. Parents were 6.61 times as likely to report
using fluoride toothpaste in the follow-up visit compared to their

initial visit (95% CI 3.12-14.00). There was also a statistically
significant change in the frequency of children’s daily tooth
brushing (OR=2.15, 95% CI 1.33-3.46), as well as a significant
change in the incidence of children receiving fluoride varnish
application over time (OR=2.66, 95% CI 1.50-4.73).

Parents who returned for the follow-up visit at the WIC Clinic
were also asked to respond to 2 additional questions related
to their acceptance and willingness to provide fluoride oral
supplements to their children and their support of the use of
fluoridated water for their children. Overwhelmingly, 98% of
parents stated they would give fluoride drops or tablets every day
and 89% would support water fluoridation if they knew these
actions would result in a reduction of caries for their children.
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Table 3. Odds Ratios and 95% Confidence Intervals of Mixed Effects Logistic Regression

Question (Q)6. Do you use fluoride
toothpaste to brush your child’s
teeth??

[Yes vs. No/Uncertain]

Variable

Q7. How often are your child’s teeth
brushed??
[More than once aday vs. < Once aday]

Q10. Has your child ever had fluoride
varnish applied to their teeth?”
[Yes vs. No/Other]

Time

Post vs. Pre | 6.61 (3.12-14.00)

2.15 (1.33-3.46)™ 2.66 (1.50-4.73)™

Child’s Age

5-8 yrs. vs. 1-4 yrs. 3.00 (1.41-6.38)**

1.87 (0.86-4.09) 6.61(3.22-13.55)*

>9yrs. vs. 1-4 yrs. 2.83 (1.08-7.75)

0.93 (0.38-2.28) 7.56 (2.71-21.08)*

Parent’s Marital Status

Married or cohabitated vs. Other 2.16 (0.89-5.20)+

0.31(0.11-0.85) 1.07 (0.51-2.24)

Parent's Age (in yr) 1.00 (0.94-1.06)

1.02 (0.96-1.08) 1.07 (1.01-1.13)*

+P<.01. *P<.05. **P<.01. **P<.001. @ Restricted to children of age = 1 year. ° Restricted to children of age = 6 months. Unsure and N/A were treated as missing.

Discussion

The results of the KMCWC WIC Clinic Project provide further
evidence that initiating a simple educational intervention can
have a positive impact on oral health behaviors in groups that
are at highest risk for developing dental disease in Hawai‘i.
Significant changes in parents’ approaches to oral health for
their children were observed after the educational interven-
tion during the initial visit with participants. This interven-
tion consisted of a simple and short (ie, less than 10 minutes)
discussion about preventive oral health measures for children
and pregnant women. It resulted in a significant increase in the
frequency that children’s teeth were brushed, the use of fluoride
toothpaste, and having fluoride varnish applied to children’s
teeth. Similar results have been reported in WIC Clinics in the
US; however, this is a new approach to documenting oral health
behavior change via an education initiative at WIC Clinics for
the State of Hawai‘i.

Information about the educational attainment of the partici-
pants in this project revealed that a majority had completed a
high school education but only one-third had completed any
course work at a college level. This is important to consider
when developing and implementing interventions to increase
knowledge about oral health or other health related issues,
so that educational sessions and materials are organized and
described at a literacy level that promotes understanding and
integration of key messages. In addition, it is important to adapt
and translate educational materials into the WIC Clinic client
population’s first languages as English may be a new language
for clients receiving services at WIC Clinics.

Project Limitations and Barriers

There are several key findings that have been identified by this
study; however, there are also limitations that need be noted.
This project was conducted at the KMCWC WIC Clinic located
in Honolulu on O‘ahu. The data obtained and analyzed for

this project reflects the characteristics of women and children
receiving services at a tertiary care medical center located in
the capital city for the State of Hawai‘i. Therefore, the gener-
alizability of the findings of the project cannot be extrapolated
to the neighbor islands and rural areas of the state.

Almost half of the clients who participated in the initial visit
for the project returned on the scheduled day initially agreed
upon to complete follow-up questionnaires, thereby providing
data for analysis regarding parental oral health behavior change
for their children. However, the inability of the researchers to
be notified of clinic appointment changes by the families in a
timely manner increased the number of families that were not
seen for a follow-up survey and education during the approved
study period. This reflects a respectable follow-up visit rate;
however, the responses of these clients cannot be interpreted
to represent those of the clients who participated in the initial
project visit but did not return for the follow-up visit.

All educational materials used as part of this project were written
in English. Although clients participating in the project stated
that they could read English, English was not the preferred
language of all participants. Because interpreter services are
not offered by WIC Clinics, some of the content of the oral
and written education materials for the project may have been
less effective in achieving parental behavior changes due to
language barriers.

One of the goals of this project was to improve the oral health
of pregnant women. However, only 4 pregnant women agreed
to participate in the educational intervention of this project,
thereby preventing any analysis or interpretation of findings
about their experiences ofaccessing dental care. Pregnant women
are an important group that needs to have more comprehensive
information collected and analyzed about their dental care so
that feasible interventions can be developed, implemented, and
evaluated to improve their oral health.
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The project did not include an assessment of client satisfaction
with or feedback about the educational sessions and referrals
to dental care. This is an important aspect of any project that
attempts to improve health care access, including dental care.

Conclusion

The relationship between nutrition, oral health, and systemic
health is well documented; therefore, the integration of oral
health education into the content of WIC Clinic visit for families
is an ideal opportunity to impact overall health. In addition,
the frequency at which WIC Clinic visits occur lends itself to
repeated messaging about the importance of oral health for
families.

Based on the information obtained from the KMCWC WIC
Clinic Project, future program strategies can be developed,
implemented, and evaluated to assist in successfully educating
residents of Hawai ‘i who are atrisk for adverse health outcomes
associated with dental decay and transitioning them to dental
providers in the community who are both willing and able to
care for these clients’ specific dental needs.
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Methamphetamine Use in Pregnant Women in Hawai‘i:

A Case Series

Jennifer M. Chin MD and Marguerite L. Bartholomew MD

Abstract

Methamphetamine use is widespread among pregnant and reproductive-aged
women in Hawai'i. Women who use methamphetamine require comprehen-
sive care that is gender specific and tailored to their needs. In Hawai'i, more
services are needed to solve this serious public health problem. The authors
present three cases of methamphetamine use with negative maternal and
fetal outcomes. The first case describes a pregnant woman with daily meth-
amphetamine use who experienced cardiac arrest with subsequent preterm
delivery and maternal death due to global anoxic brain injury. The second
case describes a pregnant woman with daily methamphetamine use which
exacerbated her chronic hypertension and led to intrauterine fetal demise. The
third case describes a pregnant woman with current methamphetamine use
who experienced preeclampsia and a cerebrovascular accident necessitating
preterm delivery. Methamphetamine remains a serious public health concern
for the United States and especially in the state of Hawai'.

Keywords
Hawai'i, Methamphetamine, Pregnancy
Abbreviations

ACE = Adverse childhood experiences

HACA = Hypothermia after cardiac arrest protocol
MRI = Magnetic resonance imaging

SGA = Small for gestational age

Introduction

Methamphetamine is a stimulant that causes the release of do-
pamine, norepinephrine, and serotonin. It is usually smoked or
snorted and causes increased energy, euphoria, weight loss, tooth
decay, irritability, anxiety, paranoia, memory impairment, and
can exacerbate pre-existing psychiatric conditions.! In general,
amphetamine stimulants, including methamphetamine, are the
most rapidly increasing class of illicit drugs used worldwide.
Approximately 4.7 million people in the United States have
tried methamphetamine.! Methamphetamine is one of the
most addictive substances even after first time use and has
been proven to change signaling pathways in the brain in rat
models.?> Mortality from methamphetamine use is high with
approximately 10,333 drug overdose deaths in 2017, a rate
which has tripled since 2011.2

Amphetamine use including methamphetamine has been increas-
ing in reproductive-aged women, including pregnant women.
Arecent study looking at drug abuse hospitalization from 1998
to 2004 noted that, among hospitalized pregnant patients, co-

caine use had decreased by 44% whereas amphetamine use had
doubled.* Another study examined trends from 1994 to 2006 and
found that the incidence of hospitalized pregnant women using
methamphetamine increased from 8% in 1994 to 24% in 2006.°
The majority of these occurred in the western United States.

Amphetamines and their byproducts cross the placenta to the
fetus. Amphetamine use is associated with a two to fourfold
increase in intrauterine growth restriction, hypertensive diseases
of pregnancy, placental abruption, preterm delivery, intrauter-
ine fetal demise, and neonatal and infant death.® Studies have
consistently shown an increased rate of small for gestational
age (SGA) babies among users. A prospective study identified
a 3.5 times higher risk of SGA neonates with prenatal metham-
phetamine exposure.” Neonates exposed to methamphetamine
have lower Apgar scores and increased neonatal mortality.® Long
term effects in prenatally exposed children include increased
stress, lower attention, verbal memory, and spatial memory.’

Three cases of methamphetamine use during pregnancy are
presented. These cases demonstrate the immediate and long-term
negative effects for both mother and neonate. Case 1 shows an
example of maternal and neonatal mortality related to meth-
amphetamine use. Case 2 shows an example of fetal demise
related to methamphetamine use. Case 3 shows an example of
long-term maternal morbidity related to methamphetamine use.

Case One

A 35-year-old Gravida 4 Para 2 Aborta 1 woman at 34 weeks
and 4 days gestation was brought to the emergency department
viaambulance due to cardiac arrest athome. Her prenatal course
was significant for longstanding history of methamphetamine-
induced cardiomyopathy, history of cardiac arrest, previous
suicide attempt, and one prenatal visit. Her boyfriend awoke
to find her gasping for air and soon after unresponsive. He im-
mediately called 911. Intubation and CPR were performed in
the field. Return of spontaneous circulation was achieved 14
minutes later. Upon arrival to the emergency department, she
was hypoxemic, placed on hypothermia after cardiac arrest
protocol (HACA), and developed pulmonary edema. The fetal
heart rate tracing demonstrated a deceleration that lasted for 17
minutes down to a nadir of 50 beats per minute. An emergent
cesarean delivery was performed. A live preterm female neonate
was stabilized and transferred to another facility where neonatal
intensive care services were available. She was transferred to
the medical intensive care unit and completed the HACA proto-
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col. Neurologic posturing was noted consistent with an anoxic
brain injury. An echocardiogram revealed poor cardiac function
with an ejection fraction of 10-15% and diffuse hypokinesis.
An electroencephalogram showed delta-theta slowing with no
reaction to painful stimulus. Computed tomography (CT) of
the head demonstrated diffuse sulcal effacement with loss of
gray-white differentiation, consistent with severe global anoxic/
ischemicinjury. On postoperative Day 5, she developed seizures.
On postoperative day 12, her family withdrew life support.
Shortly after, her death was pronounced. The neonate suffered
from severe hypoxic ischemic encephalopathy. At 4 weeks of
age, the family withdrew life support and the neonate also died.

Case Two

A 30-year-old Gravida 3 Para 2 woman at 28 weeks and 4 days
gestation presented to a prenatal visit. She complained of blurry
vision and headaches for the past two days. She last felt fetal
movement three days prior. Her prenatal course was significant
for late onset of prenatal care, uncontrolled hypertension for over
10 years, and daily methamphetamine use. Her blood pressure
was 179/121. Severe superimposed preeclampsia was diagnosed
based on persistent central nervous system symptoms, new onset
4 + proteinuria, and persistent severe blood pressure readings.
An obstetric ultrasound revealed an intrauterine fetal demise
measuring 23 weeks and 3 days. The woman was treated with
intravenous magnesium for seizure prophylaxis, intravenous and
oral labetalol, labor was induced, and she vaginally delivered a
macerated stillborn male that appeared grossly normal.

The woman reported that her other children had been removed
from her custody and were living separately from each other
with extended family on the mainland. She stated that her cur-
rent boyfriend also used methamphetamine regularly. She was
amenable to treatment and elected to stay at a residential treat-
ment center. Her blood pressure required multiple medications
to achieve control. She was then discharged on postpartum day
two with prescriptions for four antihypertensive medications.
Four years later, she was seen in the maternal fetal medicine
office for another pregnancy. She was incarcerated. She hoped
to re-enroll in a residential treatment program after release.

Case Three

A 27-year-old Gravida 3 Para 2 woman at 31 weeks and 6
days gestation with chronic hypertension with superimposed
preeclampsia was transferred by air ambulance from a neighbor
island to Honolulu. Her prenatal course was significant for
current methamphetamine use, scant prenatal care, history of
two prior preterm deliveries due to severe preeclampsia, and
history of a classical cesarean delivery. She reported that her
younger child born at 24 weeks had been removed from her
care and was adopted by a foster family. Her blood pressure
was controlled with an oral antihypertensive medication and the
fetal status was reassuring. She experienced rapidly progressing

lower extremity weakness and urinary and fecal incontinence
over several hours. There were no other neurological findings.
She had normal capacity, but behaved impulsively and belliger-
ently. Lumbar magnetic resonance imaging (MRI) showed disc
protrusion at the L1-2 level and diffuse disc bulging at L3-4
and excluded cauda equina syndrome. She was transferred to
another hospital where on site neurology and neurosurgery
were available. An MRI of her brain, cervical, thoracic, and
lumbar spine were ordered and ultimately performed three
days later due to patient refusal. The MRI revealed multiple
tiny infarcts in the bilateral frontal lobe, right parietal lobe, left
occipital lobe, and right cerebellar hemisphere. An embolic
cause was excluded. She received a negative transthoracic
echocardiogram with bubble study, negative CT angiogram of
the brain and neck, and negative CT venogram of the brain. A
thrombophilia workup and lipid levels were normal. The final
diagnosis was small acute infarcts caused by methamphetamine
inducedreversible cerebral vasoconstriction syndrome. Delivery
by repeat cesarean delivery was performed at approximately
33 weeks gestation for the diagnosis of severe superimposed
preeclampsia and brain ischemia. She requested and underwent
tubal ligation which was performed immediately after deliv-
ery. The bowel and bladder incontinence did not reverse. On
postoperative day four she was discharged from the hospital
to follow-up in an outpatient stroke rehabilitation center, after
she declined the recommended inpatient stroke rehabilitation.
She has been lost to follow-up at the time of this writing. The
neonate did well and was placed with the same adoptive family
as her second child.

Discussion

There are significant maternal and fetal risks with methamphet-
amineuse during and after pregnancy. The first case demonstrated
the increased risk of cardiomyopathy and myocardial infarction
leading to death. The second case demonstrated the increased
risk of hypertension and intrauterine fetal demise, as well as
the consequences of incarceration and separation of families.
The third case demonstrated the increased risk of stroke and
permanent neurologic damage.

Methamphetamine use is linked to early mortality and with a
significantly higher rate of suicide attempts regardless of age
and socioeconomic status.'” The rate of methamphetamine-
associated cardiomyopathy has increased from 1.8% in 2009
to 5.6% in 2014." A recent study conducted in Hawai‘i found
that pregnant women who used illicit substances (the major-
ity of whom used methamphetamine) have increased parity,
more frequent use of tobacco and marijuana, are more likely
to identify as Native Hawaiian or other Pacific Islander, and
more often have diagnoses of schizophrenia, schizoaffective
disorders, or post-traumatic stress disorder when compared to
pregnant women who did not use illicit substances. Pregnant
women who used methamphetamine were more likely to present
later for care and to have fewer prenatal visits. Birth outcomes
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were significant for preterm delivery and lower birth weight
among continuous methamphetamine users and an increase in
chronic hypertension and cesarean delivery among occasional
methamphetamine users."?

Methamphetamine use also affects breastfeeding and may
decrease maternal bonding. Breast milk concentrates amphet-
amines between 2.8-7.5 times higher than in maternal blood and
thus women intermittently using methamphetamine are advised
to wait or discard milk for 48-100 hours after use, a timeline
which is unrealistic for those that use frequently."* Infants who
ingest breast milk with amphetamine demonstrate increased
frequency of irritability, agitation, and crying.'* Women with
chronic use resulting in brain dysregulation may find breast-
feeding overwhelming or impossible. Maternal behavior may
become disrupted where stress becomes heightened by neonate
behavior instead of what would normally be rewarding to moth-
ers without a substance use disorder."

Methamphetamine remains a serious public health concern for
the United States and the state of Hawai‘i. In the United States,
costs associated with methamphetamine have risen from $436
million in 2003 to $2.2 billion in 2015." Methamphetamine
has become the drug of choice in Hawai‘i. In 2004, there were
approximately 30,000 methamphetamine users in Hawai ‘i who
spenta total of approximately 1.8 billion dollars annually due to
their habits.'s The state of Hawai‘i spends approximately halfa
billion dollars per year on programs related to methamphetamine
use and this cost has increased in the past few years.'® In com-
parison, Montana spends approximately $300 million per year
onmethamphetaminerelatedissues.'” In2014, the drug overdose
death rate in Hawai‘i was 10.6 per 100,000 residents, which
far surpassed the motor vehicle death rate of 6.5 per 100,000.
Between 2010 to 2014, 91% of all poisoning deaths were due
to drug overdoses.'® According to the Hawai‘i Pregnancy Risk
Assessment Monitoring System, 3% of pregnant women in
Hawai‘i in 2014 reported use of any illicit drugs including
methamphetamine during their most recent pregnancy.'® This
is slightly lower than the national average of 5.4% averaged
across 2012 and 2013." Hawai‘i was ranked number one in 2017
for drug-related hospital admissions concerning methamphet-
amine. * The Queen’s Medical Center, Hawai‘i’s only Level
One Trauma Center, and its West O‘ahu Campus have noticed
a sharp increase in patients affected by methamphetamine use.
Of patients who present to the emergency department, 20-40%
have methamphetamine related issues. Admissions related to
methamphetamine use have quadrupled in the past 10 years.?

Treatment of methamphetamine intoxication includes intrave-
nous fluids, sedation with benzodiazepines, diphenhydramine,
antipsychotics, and blood pressure and heart rate control. There
is alongstanding dogma that beta-blockers, including labetalol,
should not be used to treat hypertension with concomitant
methamphetamine exposure or toxicity. This recommendation is
based on a small number of cocaine toxicity cases, which have

perpetuated a theoretical concern regarding “unopposed alpha
stimulation” when beta blockers are used. This side effect has
not been demonstrated in cases of methamphetamine toxicity.
Labetalol isanonselective beta-blocker with selective alpha one
blocking effect with weak intrinsic sympathomimetic activity. It
is also one of the first line antihypertensive medications for use
during pregnancy. According to a systemic review in 2015, for
concomitanttachycardia and hypertension that does notrespond
to sedation, labetalol is the preferred treatment due to its alpha
blocking ability.?! It predictably reduces blood pressure and
heart rate and has the added advantage of being lipophilic, thus
penetrating the blood brain barrier and decreasing agitation.?

It is extremely beneficial to keep the mother and baby dyad
together for both maternal and child health. Gender specific
treatment is necessary, recognizing that many patients are
single mothers who need help with housing, childcare, and
transportation to effectively participate in treatment. Women
who use substances benefit from trauma informed care as they
are frequently victims of adverse childhood experiences (ACE),
including neglect, deprivation, sexual and physical abuse, and
parental substance use. ACEs also increase the rate of chronic
conditions, decrease the quality of life, and life expectancy.
There are higher rates of resilience among children receiving
care in family-centered medical homes.* Separationis reserved
for severe cases where the mother is unwilling or unable to seek
treatment or unable to safely care for the child. Benefits for the
mother include bonding which may be a strong motivation to
stop use. Benefits for baby include bonding with the mother
and breastfeeding, if feasible.’ Families coping with substance
use disorder would benefit greatly from the well-known health
benefits of breastfeeding that include child spacing, decreased
rates of infection, sudden infant death syndrome, and postpar-
tum depression."?

There are not enough substance use treatment programs
available in the state of Hawai‘i to meet the needs of women.
This is especially true in the more rural neighbor islands, as
demonstrated by the fact that in 2014, 28 of the 52 publicly
funded treatment programs were located on O“ahu.* The island
of O‘ahu has capacity for less than 100 women, and only one
residential treatment program allows women to live with or
bring their children to the treatment center. As a result, waiting
lists are months long. There are no residential treatment pro-
grams on the island of Kaua‘i. Other states suffer from similar
problems and have tried a variety of approaches.'* Vermont
has established telehealth programs to improve capacity. Ohio
recommended increasing the number of addiction doctors who
work in treatment programs. Montana attempted to use graphic
advertising as a way to prevent first time use among teenagers;
however, it was criticized as making the drug seem less risky
and more acceptable to teenagers. California implemented a
community-based drug treatment and probation program for
offenders convicted of a nonviolent drug-related crime. They
found a benefit cost ratio of four to one for participants who
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completed the program, resulting in a net savings of $173.3
million.” Kansas started a prevention project that supported
local community efforts to prevent the manufacture and use of
methamphetamine and saw a significant reduction in the use
of methamphetamine in high school seniors.?® Hawai‘i has just
started an addiction medicine fellowship that will help address
the physician shortage of people specifically trained to deal with
substance use disorders.

In conclusion, methamphetamine use remains a serious public
health problem for Hawai‘i’s women, children, and families.
Methamphetamine use causes significant maternal, fetal, and
neonatal morbidity and mortality, all of which negatively affect
the whole of society. Currently, there are insufficient services
in Hawai ‘i to support and treat pregnant and reproductive-aged
women who are using methamphetamine and other drugs. More
social services that destigmatize the issue and provide gender
specific care are needed.
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Keiki Produce Prescription (KPRx) Program Feasibility Study
to Reduce Food Insecurity and Obesity Risk
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and May Okihiro MD

Abstract

One in 6 US children experience food insecurity, signifying that at some time
during the last year their household did not have sufficient food, money, or re-
sourcestofeed their family. These children experience little intake of fresh fruits
andvegetables (FV), arisk factorfor chronic disease, including obesity. Produce
prescription programs provide vouchers to purchase fresh FV at participating
retailers. The Keiki Produce Prescription (KPRx) Program feasibility study was
conductedthrough a partnership between the Waianae Coast Comprehensive
Health Center’s Pedliatrics and Health Promotion Department’s Farmers’Market
and the University of Hawai'i nutrition faculty. Pediatricians provided patients
with a prescription (Rx) to purchase FV from the Farmers’ Market ($24 per
month for three months). Of the 193 Rx distributed, 125 patients participated
in part of the program, while 34 completed the full program. Parents, pediatri-
cians, clinic staff, and community members expressed overwhelming support
of the program. Parents of participating children completed an exit interview
that identified themes surrounding motivation to participate, benefits to child
and family, and future recommendations. It identified the need to improve
program retention efforts. Participants reported lifestyle benefits for both the
child and family and recommended educational resources. Aresearch protocol
was developed to address the following objectives: (1) streamline referrals,
(2) enhance retention, (3) quantify program impact, and (4) identify barriers
to participation. Subsidies have the potential to increase FV consumption,
improve overall health, reduce chronic diseases in adulthood, and result in
substantial healthcare cost savings.

Keywords

Farmer’s market, Federally Qualified Health Centers, Food access, Food
insecurity, Fruit and vegetables, Low-income communities

Abbreviations

EMR = Electronic medical record

FQHC = Federally Qualified Health Center

FV = Fruits and vegetables

KPRx = Keiki produce prescription

MF Market = Makeke Farmers’ Market

NHOPI = Native Hawaiian or Other Pacific Islander

Rx = Prescription

SNAP WIC = Special Supplemental Nutrition Program for Women, Infants,
and Children

WCCHC = Wai‘anae Coast Comprehensive Health Center

Introduction

One in 6 children in the United States (US) live in households
that experience food insecurity, signifying that at some time
during the last year, their household did not have sufficient food,

money, or resources to feed their family.! Children living in
food-insecure homes experience low intake of fresh fruits and
vegetables (FV) and are at high risk to suffer from overweight or
obesity, setting a trajectory for chronic disease in adulthood.>
In Hawai‘i, a higher proportion of Native Hawaiian and other
Pacific Islander (NHOPI) children live in food-insecure house-
holds when compared with the state average (30% and 50%,
respectively vs 18%), and 31% of NHOPI children are over-
weight or obese compared to 27% nationally.>” Interventions
to improve food insecurity may be an ideal way to improve FV
intake and reduce obesity-related health disparities in NHOPI
and other children from low-income households.

In adults, increased FV intake is associated with reduced risk of
cardiovascular disease, cancer, and premature mortality, while
food insecurity is associated with elevated risk.®® Predictive
models demonstrate that prescriptions (Rx) for healthy food,
equivalent to a 30% subsidy for FV for Medicare and Medicaid
recipients, could increase FV intake by 0.4 servings per day,
preventing up to 2 million cardiovascular disease events and
yielding $39.7 billion in health care cost savings.!°

Clinical and community-based interventions to improve FV
intake in children have had limited success, with few addressing
food insecurity in young families.!'> Adult produce prescription
(Produce Rx) programs provide vouchers to purchase fresh FV
ataspecified retail outlet. Evidence suggests that these programs
decrease household food insecurity, increase FV consumption,
and improve chronic disease management in adults." Just $11
permonth in FV vouchers was effective in increasing FV intake
and reducing food insecurity in low-income children and adults
who participated in the federally-funded Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC)
program.'* Further, WIC participants who used vouchers at
farmers’ markets were twice as likely to consume the recom-
mended number of FV servings per day (odds ratio[OR]=2.01,
95% confidence interval [CI]=1.15-3.5)."5 The Wholesome
Wave FV Rx program provided FV vouchers to obese children
through health care providers atnine Federally Qualified Health
Centers (FQHCs) across the United States.'® The 4-to 6-month
intervention enrolled 900 predominately Hispanic or Latino
households. Of the 578 who completed the study, there was a
significant improvement in food security status (58% vs 76%)
and FV consumption (from 2.8 cups/day to 3.1 cups/day).'®!”
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Health care providers are a potential, underused resource for
screening and providing resources to address social determi-
nants of health such as food insecurity.''® Evidence shows that
health care providers can be a “catalyst for change” and impact
patient behavior, especially if advice is paired with information
and activities that reinforce healthy behaviors." Together, this
suggests that interventions aimed at simultaneously reducing
food insecurity and increasing FV consumption initiated by
healthcare providers and supported by community resources
and activities can improve diet and yield significant reductions
in health disparities.

While FV incentive programs aim to improve access to and
consumption of FV, many patients experience barriers to par-
ticipation which limit program effectiveness on diet and health
outcomes.'®?*?! Studies have found inconsistent redemption
rates for WIC FV vouchers, citing negative stigma,? trans-
portation barriers,"® limited availability of farmers’ markets,
inconvenience, and limited quality or variety of FV as significant
barriers.?! However, there is limited information on factors that
influence program participation, including strategies to augment
participation in indigenous children from rural communities,
including NHOPI. Figure 1 illustrates the pathway to improved
health that serves as a framework for FV Rx programs. This
paper describes the results of a feasibility study of a community-
based pediatric FV Rx program, including support and barriers
to participation, and the recommendations for future research.

Methods

The feasibility evaluation took place on the Wai‘anae Coast of
O‘ahu, arural community near Honolulu (population 0f43,609),
with ahigh proportion of NHOPI residents (37%). The Wai‘anae
Coast Comprehensive Health Center (WCCHC) is the state’s
largest FHQC and the leading healthcare and safety net provider
on the Coast. To meet the needs of the community, WCCHC’s
Health Promotion Department sponsors community food pan-
tries and the Makeke Farmers’ (MF) Market. MF Market has

three convenient locations along the Wai‘anae Coast and was
O‘ahu’s first Farmers’ Market to accept Supplemental Nutrition
Assistant Program (SNAP) benefits. Each week approximately
1,600 individuals shop with the MF Market’s more than 35
vendors. The MF Market often provides health education and
food demonstrations to shoppers through vendors, the WCCHC
Health Promotion staff, and community partners.

The Keiki (child) Produce Rx (KPRx) Program is a FVRx
program that was developed, implemented, and evaluated
through a partnership between the WCCHC Pediatric Clinic,
WCCHC Health Promotion Department, and University of
Hawai‘i nutrition faculty. Prior to implementing the program,
WCCHC’s Health Promotion Department educated pediatric
clinic providers and staff about food insecurity, the MF Mar-
ket services and schedule, and the KPRx. For this feasibility
evaluation, partners decided that participants would include
children ages 2 to 17 years with “poor nutrition,” based on
growth assessment or body mass index percentile for age/sex
< 5% or >85%.%* Pediatricians invited eligible patients with
their parents or caregivers to participate in the program and
clinic staff provided the Rx and informational flyer. Eligible
children were invited to participate in the program if a parent
was present at the office visit. The child was considered the
program participant. Parents received a Rx for each eligible
child. Each Rx was good for $72 in fresh FV ($24 per month
for 3 months). Distribution of KPRx from the pediatric clinic
took place between July 2018 and April 2019. Figure 2 depicts
the KPRx provided by the pediatrician.

Parents, with or without their child, brought the Rx to the MF
Market and exchanged it for vouchers valid for $24 a month for
three months, in fresh FV sold by MFMarket vendors. Vouchers
were labeled by participant number in order to track redemp-
tion. MF Market vendors were informed of the program and
provided instruction on eligible purchases. Vouchers themselves
were also labeled with allowable purchases (fresh FV only).
MF Market and evaluation staff at the MFMarket information

- Decreased Food Insecurity &
Fruit & Vegetable Rx |:> Increased FV Intake |:>

Vouchers for free FV for Program Participation
children with L

parent/caregiver G o

Provided at pediatric

clinic

household size).

{ Supports and Barriers to Participation (ie, access to vehicle, refrigeration,
and cooking resources) and Influential Household Characteristics (ie,

Figure 1. Pathway to Lowered Disease Risk by Addressing Upstream Factors (Food Insecurity and Fruit and Vegetable
(FV) Intake) Through FV Prescriptions (Rx) that Considers Mediating Role of Program Participation on Program Effect
and Influential Role of Supports and Barriers on Program Participation.
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Keiki Produce Prescription
(for ages 2-17)

Patient Name:

Prescribing Provider Name:

Prescribing Provider Signature:

R

$24 worth of fresh local produce
(each month for 3 months for total of $72)

Redeemable only at Makeke Farm-acy
S!op at the Information Booth to redeem

Rx Date: Rx Exp. Date:
Refill #1 Date: Exp. Date:
Refill #2 Date: Exp. Date:

HONUWAPO

Figure 2. Keiki (Child) Produce Prescription Provided by the WC-
CHC Pediatricians to Eligible Overweight or Obese Patients for the
Redemption of Fresh Fruits and Vegetables at the Participating
Farmers’ Markets.

booth were the primary point of contact for KPRx parents and
were responsible for providing vouchers, tracking pick-up and
redemption, and collecting Keiki Surveys.

Upon completion of the program (defined as redemption of
100% of vouchers), the program assistant contacted parents
who had shared their information with the evaluation team, to
schedule an interview. Interviews were conducted at the MF
Market or over the phone and lasted approximately 15 min-
utes. Final interview questions are listed in Table 1. Parents
of participants were provided an additional $25 MF Market
gift certificate for completing the final interview. Parents who
had more than one child in the program completed only one
interview, representing all of their children. Responses were
transcribed by the program assistant.

Data Analysis

Patterns of participation including Rx distribution by the pe-
diatricians, voucher pick-up and redemption, and Keiki Survey
completion were examined. Two researchers analyzed the inter-
view responses independently, then jointly discussed themes to
develop a final codebook. Parent statements were coded. The
frequency of a theme was quantified by the individual number
of times it was mentioned in the responses and frequency by
participant. Quantitative data was analyzed using Microsoft
Excel (Microsoft Corporation: Redman, Washington). Qualita-
tive data was analyzed manually to identify recurrent themes.

Table 1. Keiki Produce Prescription Program Feasibility Evaluation
Exit Interview Questions for Parent/Caregivers.

How did you use the prescriptions?

Which fruits and vegetables did you purchase most often with the prescriptions
and why?

Why did you choose to participate in the program?

How did the “farm-acy” prescriptions change you or your family’s eating habits?

How has your keiki's feelings towards eating fresh fruits and vegetables changed
since starting the program?

If answered positively to the last 2 questions, how do you think you will maintain the
changed eating habits or attitudes after the prescription program?

Tell me about your experience in the process of getting the prescription at the
doctor’s office?

What else could we provide to make it easier for you and your family to get more
fresh fruits and vegetables into your home?

What additional information could we provide to you that would make it easier for
you and your family to eat more fruits and vegetables in your home?

Do you have any suggestions on how to improve the program?

Is there anything else you would like to share with us?

This feasibility program evaluation was deemed exempt from
the Waianae Coast Comprehensive Health Center Institutional
Review Board.

Results

Of the 200 KPRx available, WCCHC pediatricians distribut-
ed193(97%),and 122 (63%) Rx were at least partially redeemed
(Table 2). Thirty four (17%) participants redeemed all their
vouchers ($72 in total) (Table 2). The parents of participants
who redeemed all vouchers were contacted for final interviews.
Thirty-three participants were represented in final interviews
with 21 different parents. The average age of the participating
children was 8 years.

Themes identified from the interviews were grouped into the
following categories: (1) factors influencing program participa-
tion, (2) program effect on children and their families, (3) most
enjoyable program components, and (4) factors influencing
purchasing decisions. Table 3 outlines themes identified from
the interviews.

Factors Influencing Participation

Fourthemes emerged regarding factors that influenced program
participation: (1) increasing affordability and accessibility of
FV for the family, (2) supporting child diet and/or interest in
attending the farmers’ market, (3) receiving encouragement from
the pediatrician, and (4) obtaining the FV Rx easily.
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Program Effect on Children and Their Families

Four themes emerged regarding effects of the program: (1)
the program resulted in family lifestyle changes, (2) improved
eating habits, (3) introduction of new FV in the home, and (4)
child lifestyle changes such as increasing FV consumption and
decreasing processed food consumption. One parent shared,
“Knowing that you do have access to the produce allows you

2Prescriptionredemption defined as the prescription from the pediatrician being broughtto
the Makeke Farmers' Marketin exchange forfirstfruitand vegetable voucher ($24 value).

to plan ahead. It makes you want to go to the farmers’ market
more.” Participants cited improved household availability of FV
(n=12, 57%) and increased awareness of the farmers’ market
and the affordable produce available (n=5, 24%).

Components Enjoyed Most
Four themes emerged around the program components enjoyed

by participants: (1) financial support for healthy food (n=13,
62%), (2) child involvement (n=9, 43%), (3) FV availability

- 0 = 0

Table 2. Keiki Produce Prescription Program Prescription Distribution (n=5, 24%), ar}‘d (4) MF Market (n=5, 24%) atte,ndance' 096

! parent shared, “I got to watch the boy go shopping for fruits

and Voucher Redemption Rates. .

— . and vegetables! He could afford to buy the ones he loved most.
Total Prescriptions Available 200 (100%)
Number of Children who Received Prescription 193 (96%) Influences on Purchasing Decisions

Number of Prescriptions Redeemed at Makeke Farmer’s Market? 122 (63%)

Number of Children Two themes emerged around factors that influenced purchasing

Partially redeemed ($4-$20) First Voucher | 26 (13%) de(?iSiOIlS. Tl.le firsttheme was familiarity with FV (n=21, 100%).

Fully redeemed ($24) First Voucher | 96 (50%) Thli the;r{l/e 1nclu1(}ed pﬁren}til’ da’warerfless on how 'Fo prepare tf)r

Partially redeomed (§4-520) Second Voucher | 15.(8%) | 00k @ [V as well as the childs prelerence or enjoyment of a

- particular fruit or vegetable. One parent expressed a response

Fully redeemed (§24) Second Voucher | 59 (31%) that others shared, “that’s what me and my kids like, and I cook

Partially redeemed ($4-$20) Third Voucher | 10 (5%) with them (the vegetables).” The second theme was associated

Fully redeemed ($24) Third Voucher | 47 (24%) withinfluences on purchasing decisions, which included parents’

Fully redeemed All Vouchers ($72) | 34 (18%) knowledge of recipes and meal planning (n=11, 52%).

Table 3. Keiki Produce Prescription Program Feasibility Evaluation Results Based on Analysis of Themes Identified from Final Interviews
with Participants (n=21).
Category Theme Theme Definition Count (%)
Increase affordability and accessibilty Qgﬁ:gﬁ\;;\:gl)et?nog]see:] tohniemgh costs of fruit and vegetable (FV) to make FV 15(72)
. . . Interestinimproving child’s dietand supporting the child’s interestin attendin
Influencing factors on program | Interestin supporting child the farmers r?larke;3 and purchasing FE)/p ¢ ? 8(38)
participation —— — — - — -
Communication with the pediatrician ﬁ);;TSmumcatlon with the pediatrician and clinic staff, including informational 1 (52)
Easy experience in obtaining FV Rx Easy and fast process in the clinic with staff and pediatricians 20 (95)
- Improved eating habits, increased interest in the farmers market, and the
Family lifestyle changes i ntfo duction of r?ew FV 14 (67)
- Observed decrease in processed food and increase in FV consumption,
Program effect on participants and Chid festyle changes increase in physical activity and interest in attending the farmers” market 11(82)
their families ibili ilabili
(f;lfolt:J\s/ehoId accessibility and availability Increased accessibility and availability of FV in the home 12 (57)
Increased awareness of the farmers’ | Participants learned of the farmers’ market and overcame misconceptions 3 (14)
market and affordability about farmers’ markets being expensive
Financial help Participants enjoyed the financial support 13 (62)
L Participants enjoyed the program’s impact on their child and the opportunity
Mostenioved ; Child involvement for their child to purchase their own FV. 9(43)
ostenjoyed program components
oyeapreg P Fruits and vegetables Participants enjoyed having FV as a result of this program 5(24)
) Participants enjoyed attending the farmers’ market due to its location and
Farmers Market the opportunity to use the vouchers to buy local produce 5(24)
) ) - Participants purchased FV they were familiar with (knew how to prepare in
infuencing factors on purchasing Familiarity many ways) or that their child preferred to eat 21(100)
ecisions
Intent to prepare Participants purchased FV that they had recipes for 11 (52)
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Discussion

This KPRx program is both feasible and has the potential to
improve FV intake in pediatric patients. Parents reported posi-
tive effects on diet and lifestyle for both the referred child and
family. They indicated that the information and encouragement
from the pediatrician had a positive influence on enrollment.
Pediatricians are a trusted source of health information and
long-term providers, which collectively motivate families to
participate in obesity treatment interventions.?’ Moreover, the
KPRx program enables pediatricians to support the families’
ability to manage their food environment, a strategy endorsed
by obesity experts.?

Parents in the KPRx program reported great interest and
increased access to FV for the child and family. This is impor-
tant because inadequate access to FV contributes to poor FV
intake in children from food insecure homes.? Parents reported
increased awareness of MF Market’s affordable produce and
the enjoyment in going to the MF Market for themselves and
their children. This is an important consideration in rectify-
ing misconceptions that many parents, especially those from
lower income and minority communities, have about farmers’
market fresh produce prices being prohibitively expensive."
While this feasibility study did not quantify the effects of the
program on their child’s diet, parents reported behaviors that
implied active FV consumption activities (ie, children select-
ing and preparing the produce, parents planning meals, and
preparing the FV at home).2*? Parents also revealed that they
purchased fruits and vegetables that they were most familiar
with, supporting the potential benefit of food demonstrations
and tastings to expand familiarity with a variety of produce
items and methods of preparation.

This study focused on feasibility. The authors did not have the
resources to track or reinforce child participation, quantify pro-
gram outcomes, or implement strategies to increase retention.
Consequently, the completion rate was low (17%). To improve
participation and retention rate and quantify program effect,
future studies should include the following components: (1)
streamline referrals and communication between pediatricians
and the MF Market staff, (2) enhance retention efforts through
communication with parents and share strategies to support
families to consume more FV, (3) quantify child and family FV
consumption, and (4) identify barriers to participation. Parents
expressed enjoyment in bringing their children to the MF Market
and the support from the program staff to purchase and prepare
healthy food. Future programs can leverage these factors and
offer family-centered activities to encourage participation and
attendance at the market.

This is the first study to explore the feasibility of a produce
Rx program addressing food insecurity and childhood obesity
risk in Hawai‘i. The collaborative effort employed a unique
community-based approach to program development, imple-

mentation, and evaluation. In addition to the limitations of this
feasibility study mentioned above, an additional limitation
was that interviews were conducted only with families who
completed the full program, and did not consider the views and
opinions of those families who did not complete the program.

Based on the present feasibility study results, the inherent limita-
tions of this type of study, and input from program partners, a
KPRx expanded research protocol was developed. The specific
aims included: (1) to quantify the effects of the KPRx on child
FV consumption and food insecurity status and (2) to identify
facilitators and barriers to participation through qualitative
interviews with parents and children. The expanded KPRx
protocol is an ongoing study in progress with results that are
forthcoming.

In summary, children living in food-insecure homes experience
low consumption of fresh FV, and, consequently, suffer from
an increased risk for obesity and chronic diseases in adulthood.
Despite evidence on the beneficial effects of clinic-based produce
Rx and other FV incentive programs have shown, evidence
for the impact of these programs in children is lacking. This
feasibility study demonstrated that a program of this kind may
have a positive impact on children most at risk in Hawai‘i. This
study has also taken a purposeful approach to ensure that the
process is driven from a community needs perspective, by en-
gaging with clinic providers, the WCCHC Community Advisory
Group, and from solicitation of feedback from the community,
to both inform program content and in the development of the
future research protocol. Future steps to ensure sustainability
include demonstrating positive health outcomes to inform
future health care policy to promote healthy eating behavior.
Finally, the evolution of this program and the methods utilized
could inform other organizations and communities who seek to
implement multi-level approaches to reduce and/or eliminate
health disparities by linking community and clinical expertise,
participation and resources.
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