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Principal Investigator Julius Oatts, MD, MHS

Institution University of California, San Francisco
Department Ophthalmology
Project Title Detecting Preventable Childhood Vision Loss and Barriers to Care in

the Navajo Nation to Reduce Vision Health Disparities

PART I: FIVE-YEAR RESEARCH PLAN (maximum of four pages)

Summarize your five-year research plan. Describe the rationale for the research
including a brief literature review, its contribution to understanding the
Foundation’s Current Research Interests, its significance for informing policy
and/or practice, and the ways it will expand your expertise.

At least half of all childhood vision loss is preventable or curable and children in families with
low socioeconomic status are at a significantly higher risk of preventable vision loss due to lack
of vision screening interventions and barriers to care.! Thus, the risk of vision loss mirrors other
forms of health and social inequality and is greater in areas of poverty and where screening
interventions are inconsistent or absent.*¢ Childhood vision loss has a lifelong impact and is
associated with a high financial burden, lower quality of life, and lower psychosocial well-being
for both children and their caregivers.” !0 If we are able to diagnose and treat preventable
childhood vision loss in poor children, we can improve the inequality it perpetuates. The Navajo
Nation, the most populous of all Indian Nations, consists largely of rural communities with
disproportionately high levels of poverty and highly burdened with other social and economic
determinants of poor health outcomes. Children younger than age 19 years account for
approximately 44% of the Navajo Nation. Despite federal government investment through the
Indian Health Service (IHS), health conditions that affect indigenous children are often
overlooked.!!' Known disparities exist for children in the Navajo Nation, evidenced by higher
rates of asthma, obesity, seizures, and developmental delay.'?'® Given the correlation between
preventable vision loss and poverty, we would expect a higher incidence of treatable vision loss
in these children, but this has not been studied. There is a critical need to understand the
prevalence and causes of childhood vision loss in the Navajo Nation to ultimately create
screening and treatment programs to reduce inequality and disparities in childhood vision loss.

Several studies have confirmed higher prevalence of eye disease in indigenous adults, but data in
children, including those in the Navajo Nation, are absent.!”!* A few small cross-sectional
studies of preschoolers in the Navajo Nation have found a higher prevalence of astigmatism
compared to non-indigenous children.?’2? Other studies of non-indigenous populations have
found a high prevalence of undetected eye disease in school aged children, with estimates as high



as 20%.% The burden of undetected eye disease is expected to be even higher in places of
poverty and poor access to health care such as the Navajo Nation. Vision screening interventions
will be especially effective in such settings but require data to inform ideal programs and policy.

We propose a population-based study to determine the
burden of undetected childhood vision loss, barriers to
care, and risk factors for childhood vision loss in the
Navajo Nation. We will select a random sample of
children for an eye examination and administer a
questionnaire to their family (including awareness of any

In this section, the applicant
previews the sample, methods,
and research aims that he will
use to conduct this study. Later,
the applicant foreshadows the
expertise that will be gained while

conducting the study. This eye diseases). An eye care provider will conduct an
information provides a succinct examination and determine the presence and type of eye
overview for reviewers of the disease. We will convene focus group discussions (FGDs)
proposed research and career to uncover patterns in, and barriers to, eye care access.
development goals. Ultimately, we aim to design interventions for populations

with the poorest access to care in order to detect more eye
disease and link patients to care. Ideal programs target the most prevalent diseases and are
informed by relevant social context. This project provides the opportunity for the investigator to
gain new expertise in community-based research and mixed method study design. Additionally,
the outcomes of this project have the potential to inform future policies and programs designed
to detect and prevent vision loss in children in vulnerable populations.

Note how the aims begin to Aim 1 proposes a pilot population-based study to estimate
provide specific details regarding ~ the prevalence and causes of childhood visual impairment
the study design. Here, the in children in the Navajo Nation by performing eye

applicant builds on the previous examinations on a group of children aged 5-9 years living
in census blocks

section by: 1) adding further
contextincluding the sample's

age range and location, 2) naming Aim 2 will
the types of information the determine factors that facilitate and hinder eye care
interviews and focus groups are delivery in the Navajo Nation using qualitative interviews
expected to yield and 3) and FGDs. Aim 3 will identify both individual and
discussing the feasibility of structural social determinants of health associated with
gaining access to the study visual impairment, which will provide insight into ways to
population. This section provides address childhood vision health inequality. Our primary
reviewers with a clear overviewof  local academic partner is an [HS
what the proposed research optometrist who has worked in the Navajo Nation for over

hopes to accomplish. 10 years and is supervisor of optometry
Her involvement will bolster success given her strong and

long-term ties with the community and knowledge of the current state of eye care in the Navajo
Nation. Working with colleagues at the IHS, we will identify and engage relevant community
partners and obtain ethical approvals from the Navajo tribal government. We are sensitive to
tribal concerns and will design and carry out the study in collaboration with the community and
its leaders to ensure that tribal priorities are emphasized. Leveraging our connections with the
IHS and local community organizations will help to ensure buy-in from the study population. In
addition to peer-reviewed publications of our findings, we will provide a final report to tribal
leadership and hold community meetings to discuss results, if this is deemed appropriate by
tribal leadership. I will travel to the Navajo Nation 2-3 times per year during the study to conduct
FGDs and meet with ||l via teleconference biweekly.




For each project, summarize: 1) specific research questions or hypotheses; 2)
sample definition and selection procedures; 3) research design and methods; 4)
data collection including key constructs, measures, data sources, and data
collection procedures; and 5) data analysis plans. The latter years or latter projects
of the research plan may, by necessity, be described in less detail than that of the
first few years or first project, but we encourage you to provide enough specificity
for reviewers to be assured of the rigor and feasibility of the plan

Note how the applicant follows
domain specific terminology
(e.g., population-based study)
with more general language (e.g.,
door-to-door census) accessible
to reviewers across disciplines.

Project #1:

Perform a pilot population-based study to determine
the prevalence and causes of visual impairment in
children in the Navajo Nation. We will complete a door-
to-door census in 5 contiguous census blocks and perform
a comprehensive eye examination on a random sample of
children aged 5-9 years at a community-based health
center. This will provide population-based estimates of the

prevalence and most common causes of visual impairment. We hypothesize that there will be
disproportionately higher rates of preventable childhood vision loss in the Navajo Nation
compared with published data for other children in the U.S.

In the abstract, it is important to
provide reviewers with enough
details in about how a sample will
be constructed.

Here, the applicantillustrates the
sampling frame's construction as
well as the sampling procedures.
The applicant stipulates what
data will be collected from the
sample, along with contingency
plans and how the resultant data
will be analyzed. The applicant
adopts a similar structure for
Projects 2 and 3.

The study population will include children aged 5-9 years
livin

Based on the 2020 decennial census, tribal census blocks
in this region had between ||l pcop!e per block.
Based on American Community Survey (ACS) data,
children in the study age range account for 12-25% of the
population, estimating that approximately - children in
the selected census blocks will be eligible for this study.
As noted, we will work with local non-profit
organizations to seek community input into study design
and ways in which to meaningfully engage the community
in study awareness and participation. We will also work
with these organizations to identify local workers to
perform the door-to-door census and hire a local study
coordinator who is a member of the Navajo Nation.

Based on the door-to-door census, we will select a random sample of 40 participants per census
block to invite for an eye examination. Our sampling strategy should provide a total sample size
of approximately 200 children. The parents/guardians of these children will be invited to bring
their child for an eye examination at [ JJJi] Parents/guardians will also be offered access to an
eye examination, if desired, to encourage recruitment and study buy-in. Eye examinations will be
performed at the |JJJJll at no cost to the family, as they are covered by IHS insurance, which
all residents of the Navajo Nation are eligible to receive. For families not enrolled in IHS, we
will provide resources and support to facilitate their enrollment. We will calculate the prevalence
of visual impairment in a person-level analysis, stratified by age group and sex. We will
calculate the fraction of: (i) mild or worse visual impairment, (ii) moderate or worse visual
impairment, and (iii) blindness due to each cause, stratified by age and sex. Survey commands in



R will account for clustering of the primary sampling unit and age-stratified sampling and
include probability sampling weights to provide accurate prevalence estimates when pooling data
from multiple age strata. The primary outcomes will be estimates of community-level
prevalence, causes, and severity of childhood vision loss in the Navajo Nation.

Project #2 (if applicable):

Determine factors that facilitate and hinder eye care
delivery in the Navajo Nation. Through surveys,
interviews, and FGDs with children, their parents, and key
stakeholders, we will use a mixed methods quantitative
Note how the applicant connects  and qualitative approach to explore social determinants of
the three projects in the following ~ health affecting eye care in the Navajo Nation. We

When applicants propose
multiple studies, it isimportant to
show reviewers how the studies
are linked.

sections. The survey data hypothesize that acceptance of eye care will be influenced
collected during Project 1 will be by a combination of intrinsic factors (e.g., motivations,
combined with qualitative data knowledge, misperceptions, experiences, education, etc.)
collected in Project 2 and and extrinsic factors (e.g., insurance, income, cost of care,
administrative data in Project 3. proximity to care providers, transportation).

The applicant uses the abstract

to describe how the findings from  During the eye examination in Project #1, we will

one study inform the next. administer an intake questionnaire asking

parents/guardians of participants if the child has seen an

eye care provider in the past year, and in the past 3 years. Those who have not will be asked the
reasons for not seeking care in a free text question. We will ask a series of closed-ended
questions eliciting various barriers to seeking eye care (e.g., lack of knowledge, fear,
forgetfulness, lack of transportation, inability to take off from work, proximity to eye care
provider, acceptability of eye care provider, lack of health insurance, costs of doctor’s visits,
costs of medications, cost of glasses). The qualitative component will include a random sample
of parents/guardians and children who have not seen an eye care provider in the past 3 years who
will be asked to participate in FGDs. Each FGD will include approximately 10 people, with at
least 1 FGD to be performed in each census block. A second round of FGDs will be performed if
saturation is not reached after the first round. We anticipate discussing issues that have been
identified as barriers to care in prior studies, including sociodemographic factors, eye disease
knowledge, health comorbidities, technology, mobility, economic issues, opportunity costs,
social network, and proximity of providers.?*-?¢ Finally, we will conduct key informant
interviews regarding barriers and facilitators of eye care with Navajo Nation healthcare
stakeholders, including local doctors, social workers, and health promoters. Quantitative analyses
will include estimates of univariate prevalence ratios for each barrier elicited in the questionnaire
with a multivariable model including all barriers to estimate independent risk factors (log-
binomial model or robust Poisson model). For the qualitative component, we will employ an
immersion crystallization framework to perform a thematic analysis, using both an inductive
approach (i.e., allow the data to determine the themes) and deductive approach (i.e., assessing the
data with preconceived notions based on prior knowledge). The primary outcome will be
identification of the most important barriers to seeking childhood eye care, which will inform
future public health interventions designed to reduce preventable blindness among children in the
Navajo Nation.

Project #3 (if applicable):
Identify social determinants of health (SDOH) associated with preventable visual
impairment for children in the Navajo Nation. We will construct multinomial logistic



regression models to evaluate risk factors for children with mild, moderate, and severe visual
impairment. Variables will include individual and structural SDOH. We hypothesize that both
individual and structural SDOH will put children at risk for preventable visual impairment.

We will combine prospectively collected survey data about individual SDOH with publicly
available structural SDOH data to explore associations with childhood visual impairment.
Parents/guardians bringing their children to the clinic for eye examinations in Project #1 will
complete a short questionnaire about individual SDOH. We will follow the guidelines proposed
by the PhenX (Phenotypes and eXposures) SDOH Toolkit, a catalog of measurement protocols
developed to support collaborative research and cross-study analysis.?” Surveys on individual
SDOH will focus on: access to health services, discrimination, discrimination in health care,
disparate health care quality, English proficiency, family history of incarceration, food
insecurity, health literacy, housing instability due to affordability, internet access, and job
insecurity. For structural SDOH, parents/guardians will provide their address and zip code which
will allow correlation with existing geocoded structural SDOH data, collected from the
Environmental Protection Agency, American Community Survey, Social Vulnerability Index,
and American Housing Survey. Structural SDOH domains include: air quality index,
concentrated poverty, environmental justice, residential concentrations of income, social
vulnerability, and water access and sanitation. Odds ratios and 95% confidence intervals will be
reported. We will create univariate multinomial logistic regression models with levels of visual
impairment as the response variable and individual and structural SDOH as the explanatory
variable. To account for potential confounding, we will enter all variables into a multivariate
multinomial logistic regression model and use a backwards stepwise algorithm for model
selection. The primary outcome will be a framework of local and community-specific SDOH
associated with different causes and severities of childhood visual impairment. These will ideally
inform future targeted interventions to identify children at highest risk for preventable visual
impairment and improve inequality in childhood vision loss in the Navajo Nation.

PART II: FIVE-YEAR MENTORING PLAN (maximum of two pages)

Summarize your five-year mentoring plan. For the first two years of the plan,
describe 1) the expertise to be acquired; 2) one or two proposed mentors; 3) the
rationale for choosing each mentor, your current relationship with each, and how
the award would add significant value beyond what would naturally occur in your
relationship with each; 4) the mentoring activities, time commitments, and forms
of interaction with each mentor; and 5) how potential barriers such as long
distance and busy schedules will be addressed with each mentor. For the last three
years of the plan, briefly explain the new expertise you plan to gain, your expected
mentoring needs, and the attributes and expertise needed in a mentor(s).

Current and Future Expertise, Role of Award

Note how the applicant clearly

identifies his current expertise in I am a pediatric ophthalmologist and Assistant Professor
this section and states the in the Department of Ophthalmology at the University of
expertise he hopes to gain by California, San Francisco (UCSF). My overall career goal
conducting the proposed is to become a leader and expert in the implementation
research. and evaluation of programs to detect and treat causes of

preventable vision loss in children in underserved or low
resource settings. My work to date has focused on answering practical clinical questions about
specific diagnostic and therapeutic approaches to blinding childhood eye diseases including
glaucoma, retinopathy of prematurity, and strabismus. The proposed project, with the support of
the William T. Grant Scholars Program, represents the opportunity to gain new expertise with a



focus on community-based research, mixed methods study design, and social determinants of
health. The proposed mentorship team as well as the resources afforded through the Scholars
Program will support my development of didactic and experiential skills, as well as the
opportunity to collect multi-modal data that will serve as the foundation for future independent
grants.

Here the applicant documents MentOI‘S and Ment()l'ing ACtiVitieS
the proposed mentors' expertise My primary mentor iS Dr. Jeremy Keenan, MD, MPH,
and how their expertise relates to who is a Professor of Ophthalmology at UCSF and

key areas (e.g., community- Director of International Programs at the Francis 1. Proctor

based vision research, social Foundation. I first met Dr. Keenan in 2014 when I began

determinants of vision health) of my ophthalmology residency at USCF. Under his

the proposed project. mentorship, I executed my resident research project,
which involved a cross-sectional study evaluating the

The applicant also describes his precision of multiple imaging modalities to assess patients

current relationship with each with eye disease-related thinning in the front part of their

mentor and stipulates why they eye, the cornea. This resulted in a first-author manuscript

remain appropriate mentors for in which I reported acceptable reproducibility and

the proposed project. agreement between expert graders and several imaging
modalities.?® Our work together reinforced my confidence

Because the applicant has had in Dr. Keenan’s expertise in clinical trial design and

prior interactions with the mentorship. Dr. Keenan has more than 15 years of

mentors, this section contains experience in funded community-based screening

helpfulinformation for reviewers interventions and clinical trial design and implementation.

trying to assess whether the
award would add value to existing
relationships.

He has worked successfully in many community-based
settings and has mentored numerous early-stage faculty
members. Since returning to join the UCSF faculty, I
chose Dr. Keenan as a mentor given his expertise and
experience with community-based vision research as well as qualitative research methods in the
context of vision screening intervention implementation. I have had the opportunity to work with
Dr. Keenan on his global health project the Village-Integrated Eye Worker 11 (VIEW II) study.
This cluster-randomized trial randomizes adults living in peri-urban communities in Nepal to
either a vision screening intervention or to no intervention. Dr. Keenan started this project in
April 2019 and to date, has censused over 425,000 adults. In the past year, I have had the
opportunity to join him on 2 trips to Nepal to gain experience with conducting community-based
research in a low resource setting. Building on this direct experience, this award would provide
the perfect opportunity to lead my own project under his tutelage, further deepening our mentor-
mentee relationship.

My second mentor is Dr. David Hunter, MD, PhD, Chief of Ophthalmology at Boston
Children’s Hospital, and Professor and Vice Chair of Ophthalmology at Harvard Medical
School. Dr. Hunter is a world-renowned pediatric ophthalmologist, personal mentor, and expert
in childhood vision screening technology and community-based screening studies. I first met Dr.
Hunter as a clinical mentor during my pediatric ophthalmology fellowship in 2017 and I am
eager to extend our mentor-mentee relationship to research. He has led several relevant, high-
impact projects which support his unique expertise to serve as a mentor on this project. He has



studied childhood vision screening in managed care settings. Additionally, he has experience
with population-based childhood vision loss prevalence studies. One of the seminal papers in
pediatric ophthalmology is the result of his study of over 40,000 children randomly sampled
from households across America to evaluate the prevalence of childhood vision loss.?’ He has
also evaluated social determinants of health in vision care and vision outcomes in American
children, making him exceptionally well-qualified to support this aspect of the proposed project.
I chose Dr. Hunter as a mentor given his well-respected professional reputation and network.
This award would represent the first opportunity for Dr. Hunter to mentor me in a research
capacity and provide me with the unparalleled opportunity to learn from a world expert in
childhood eye disease and vision screening.

I have worked with Dr. Keenan and Dr. Hunter to develop a mentorship plan that includes
biweekly in-person meetings with Dr. Keenan and bimonthly teleconference meetings with
myself, Dr. Keenan, and Dr. Hunter. I will attend weekly lab meetings led by Dr. Keenan at the
UCSEF Francis L. Proctor Foundation. I will work closely with both mentors on career
development skills including leadership of multidisciplinary research teams and multi-site
research collaborations. I plan to attend annual vision science meetings to present project
findings, network, and strengthen connections with my mentors and their networks during
meetings of the most important professional societies in our field: the Association for Research
in Vision and Ophthalmology (ARVO, Dr. Keenan), the American Academy of Ophthalmology
(AAOQO, Dr. Keenan and Dr. Hunter), and the American Association for Pediatric Ophthalmology
and Strabismus (AAPOS, Dr. Hunter). This will help facilitate in-person meeting with Dr.
Hunter given our geographic distance. Dr. Keenan serves on several AAO national committees
and Dr. Hunter is the former president of AAPOS, providing impactful and accessible
networking and career development opportunities.

I have created a structured plan for proposed coursework to support my goals of obtaining
additional expertise in community-based research, mixed methods study design, and social
determinants of health. Planned coursework presented through UCSF’s Training In Clinical
Research (TICR) program and the Clinical and Translational Science Institute (CTSI) over the
first 3 years of the award period includes: Study Designs for Real World Intervention Research
(EPI 241), Clinical Epidemiology (EP1 204), Social Determinants of Health and Health
Disparities: What Every Researcher Should Know (EPI 222), and the Implementation Science
and Qualitative Methods courses presented by the UCSF Department of Epidemiology and
Biostatistics. In the final years of the project, I expect to seek additional expertise in qualitative
and mixed methods study design and grant writing. I look forward to engaging with the resources
of the William T. Grant Scholars Program to identify potential mentors with expertise in
community-based qualitative research with a specific focus on underserved communities and
communities that experience individual and structural barriers to healthcare.
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