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Specific Aims:
Our goal is to integrate developmental, behavioral, and mental health services into pediatric primary
care using a telehealth model that will be tested with children in low-income, urban communities.
Primary care clinicians should provide comprehensive, family-centered care that addresses unmet
developmental, behavioral, and mental health (DB/MH) needs. However, data indicate that most
children who need DB/MH services do not receive them. Access to DB/MH services is often severely
limited, while a lack of communication and coordination between specialty and primary care providers
often prevents optimal outcomes even for those with DB/MH access.
A patient-centered model for telehealth has the potential to transform DB/MH services by integrating
them into primary care. If DB/MH providers are able to deliver services remotely, large numbers of
children across multiple small but conveniently located primary care clinics can gain ready and
sustainable access to DB/MH specialty providers.
In partnership with a multi-site, Los Angeles-area federally qualified health center (FQHC) consortium,
North East Valley Health Corporation (NEVHC), we will use telehealth to integrate DB/MH services into
primary care for low-income, publicly insured children. This new delivery model for DB/MH services will
be compared to a typical in-person visit model in which children receive DB/MH specialty care through
referral to community DB and MH providers. This study will examine whether a telehealth DB/MH
delivery model can be an effective, efficient, and family-centered way to provide integrated DB/MH
services to children in low-income communities.
Aim #1: To customize a telehealth delivery system for the provision of child DB/MH services within
primary care for low-income children (ages 5-12) in a network of federally-qualified health centers.
Customization will occur through qualitative interviews with FQHC parents, clinicians, and staff, and
through partnership with a stakeholder advisory board.
Hypothesis #1: Parents and providers will describe needs and barriers regarding DB/MH services that
can be addressed using a telehealth delivery system that integrates DB/MH into primary care.
Aim #2: To compare a customized telehealth delivery system that provides specialty child DB/MH
services in a primary care clinic to a typical in-person, community-based delivery system using a
randomized controlled trial study design. Primary outcomes are family-centered, parent-reported
outcomes including parent experiences of care, accessibility, timeliness, and child DB/MH clinical
outcomes.
Hypothesis #2: Parents using the telehealth system will report better family-centered experiences
with care and better child DB/MH outcomes.

Technical Abstract:
Background: Primary care clinicians should provide comprehensive, family-centered care that addresses
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Part A: Background and Significance
Impact of the Condition on the Health of Individuals and Populations (Criterion 1)
1. Primary care clinicians (PCCs) play a central and critical role in mental health care for children.
Over 20 preventive care visits are recommended throughout childhood and adolescence.1, 2 At these visits, PCCs have
a unique opportunity to identify and address important behavioral, developmental, and mental health issues that could
have significant and lifelong impacts. This opportunity is often missed, particularly when needed developmental,
behavioral, and mental health (DB/MH) services extend beyond the capability of the PCC. Children who desperately need
specialty care for assessment, diagnosis, treatment, or management of DB/MH problems often get lost in a referral system
that is inundated with barriers to referral completion and visit attendance.3
Children with obvious and clearly defined DB/MH symptoms may present to their PCC with a chief complaint of a
DB/MH concern, seeking diagnosis and/or management. Pediatric patients will face a number of barriers in this scenario,
including a national shortage of child DB/MH specialists, long appointment wait lists for these specialists, limited
insurance coverage of DB/MH services, and a lack of specialists willing to accept patients with lower-reimbursing
insurances even when services are covered.4-7
Most children, however, may not present to their PCC with such a clear chief complaint of a DB/MH concern. Many
children with DB/MH needs can be identified through parental concerns brought up during primary care visits, as well as
through the routine screening and surveillance that is an integral part of pediatric primary care preventive visits—
screening for family psychosocial concerns (e.g., divorce, parental depression, parental substance abuse), and screening
and surveillance for behavioral, developmental, and social problems (e.g., autism, developmental delay, behavioral
problems, school failure, ADHD).8, 9 Screening and surveillance for these concerns is a recommended part of pediatric
preventive care.1 Pediatric PCCs are critical for identifying these children and linking them with DB/MH services.
2. As many as one in five U.S. children suffer from DB/MH problems, but just a small minority of those who need
DB/MH services receive them.
Child DB/MH problems were first described as the part of the “new morbidity” in 1975.10 Public health interventions,
such as immunizations, substantially decreased the incidence of infectious disease and its serious consequences in
children. The leading causes of morbidity during childhood shifted away from microbes to chronic disease, unintentional
injuries, violence, and psychosocial and DB/MH concerns.11-13 Administrative data, as well as data from primary care
provider and parent report suggest that many children with DB/MH concerns are not adequately identified or managed in
primary care.14-20
Research indicates that 15- 20% of U.S. children suffer from a DB/MH disorder, but nearly 80% of those who need
DB/MH services don’t receive them.8, 17, 19, 21For many children with a DB/MH problem, the PCC may be the only
professional that they see who has the potential to identify and treat the problem. Despite this critical role of the PCC for
children, and the frequency that children present to their PCC with a DB/MH concern, most children leave those visits
with their DB/MH problems unidentified, undiagnosed, and untreated.8, 22
DB/MH needs that go unaddressed have enormous consequences for child health and well-being, family functioning,
and eventual adult health and productivity. For example, children who suffer from depression are more likely to encounter
academic problems, suicide attempts, underemployment, and early parenthood as adults.23
While DB/MH concerns affect a significant proportion of the pediatric population, Black and Latino children and
children living in poverty are often affected at higher rates, and are consistently less likely to receive DB/MH services.15, 17,
24-29

3. Most U.S. children do not have access to DB/MH specialists, either due to insurance and/or out-of-pocket
expenses, or a lack of perceived need for DB/MH specialists.
The reasons for such low utilization of DB/MH services for children with DB/MH problems are likely multifactorial,
particularly for children in low-income and minority populations. First, parents often lack general information about child
DB/MH care. In particular, parents may be unaware of insurance coverage and benefits for DB/MH services, and how or
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where to find appropriate clinicians to provide these services.4, 6 They may not recognize their child’s behavioral problems
as a concern to seek medical care for, and when they do, they may face barriers related to the stigma of DB/MH disorders
and DB/MH specialty care clinics and clinicians.6, 15, 24, 25, 30-33
There are many other significant barriers to access that extend beyond parental perceptions and knowledge regarding
access. First, there is a nationwide shortage of child DB/MH providers. One of the greatest shortages of pediatric
subspecialists in the U.S. exists within developmental/behavioral pediatrics (DBP).34 There is also a severe shortage of
child psychiatrists across the U.S.; in urban and suburban areas, the shortage is most pronounced in high-poverty
communities.5, 35 Additionally, in these settings, many clinicians utilized to provide child mental health services are not
child psychiatrists, and do not have prescribing authority.3
Innovation and Potential for Improvement through Research (Criterion 2)
Several systematic reviews, reports, studies, and commentaries on child DB/MH services have suggested that
collaboration between primary care and subspecialty DB/MH providers is a key solution to improving DB/MH utilization
among children who need DB/MH services.36-40 Providing DB/MH services using primary care or subspecialty clinicians
in completely separate systems of care often results in sub-optimal care for children receiving care in either setting.41
Telehealth for DB/MH may been one way both to connect patients to subspecialty care and to create a “virtual” colocation of services in primary care settings in rural areas where access to DB/MH care is almost non-existent.42 Data
from more preliminary studies and reviews suggest that such a model could be successful in improving utilization and
coordination of DB/MH services through primary care for children in urban areas that have similarly poor access to
DB/MH specialty services.43, 44
1. Evidence suggests that telehealth is an effective tool to improve access to specialty care for previously
underserved populations; however, there are no data to help clinicians and parents make informed decisions in
selecting delivery models for DB/MH specialty care, or what the best delivery systems might be for providing
DB/MH services in primary care settings.
Telehealth has been defined as “the use of electronic information and telecommunications technologies to support
long-distance clinical health care, patient and professional health-related education, public health and health education”.45
There are two main modalities for telehealth clinical care encounters—asynchronous (i.e., store-and-forward) and
videoconferencing. Store-and-forward is an asynchronous form of telehealth that involves the collection and transmission
of health-related data (e.g. school records, lab results, images, audio, video) for interpretation or analysis. In contrast,
telehealth encounters that occur through videoconferencing are real-time encounters between patients and providers that
are similar to traditional visits. There is some evidence from both adult and pediatric studies to suggest that outcomes
related to diagnosis and management, clinical outcomes, and access to care for telehealth encounters may be comparable
to in-person clinical encounters.42, 46-49 However, the data is limited—most studies do not employ a randomized design,
and those that do often have small sample sizes (<50). Further, the evidence comes from studies across various patient
populations, age groups, and specialties. While the evidence on telehealth encounters in general is promising, there are
simply not enough well-designed studies in the area of pediatric DB/MH to help clinicians and patients make informed
decisions about the best delivery systems for care.50, 51
Several uncontrolled studies have demonstrated the feasibility of using telehealth for DB/MH services in the setting of
pediatric primary care, parent satisfaction with the delivery system, rapport building between parents and providers, and
accurate diagnostic assessments and parent utilization of services via telehealth.44, 52-54
To date, there are only three published, peer-reviewed randomized controlled trials that have examined telehealth
videoconferencing for child DB/MH services. Nelson, et al 2003 enrolled 28 depressed children ages 8-14 and
randomized them to depression treatment via videoconferencing or traditional in-person visits.55 The children in the
intervention group had significantly faster improvement in depression symptoms as measured by the Children’s
Depression Inventory. Elford, et al 2003 enrolled 23 children ages 4-16 to each receive a videoconference and in-person
visit in a randomized order (e.g., videoconference encounter first, in-person visit second); the authors reported that the
diagnoses and treatment recommendations were similar in 96% of the sessions.56 In Glueckauf, et al, researchers found no
differences in clinical outcomes among 22 rural teenagers with epilepsy and psychosocial problems receiving counseling
via telehealth videoconferencing compared to in-person visits.57
Clearly, there are wide gaps in our understanding and knowledge regarding telehealth as a delivery model for
pediatric DB/MH services. Specifically, research questions that remain unanswered are if providing DB/MH services in
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primary care settings through telehealth can a) enhance the family-centeredness of care, b) increase accessibility and
timeliness of care, c) enrich parent experiences of care, and d) improve child DB/MH clinical outcomes.
Impact on Health Care Performance (Criterion 3)
This proposed project has the potential to have a significant impact on healthcare performance. The structure→
process→outcome model, developed by Donabedian, serves as the conceptual model for this proposal by demonstrating
how the structure and processes of a system of care affect the eventual outcomes.58, 59
In the current structure of care, primary care services are in a separate location from DB/MH services. Coordination
and communication between the two clinical settings is often not ideal. In the process of usual care, children with a
DB/MH need present to or are identified by the PCC and receive a referral for DB/MH specialists at a separate location.
The parent then must schedule an appointment with the DB/MH specialist for some time in the future, often with a long
waiting period for the next available appointment. When the parent arrives at the DB/MH care location for their child’s
first visit, they will likely encounter unfamiliar clinic staff and settings, and an uncertainty that the specialist’s
recommendations will be communicated back to the PCC.
In our proposed project, the structure is fundamentally altered with the patients’ interest in mind. Primary care and
DB/MH services are provided in the same physical primary care setting through telehealth. Coordination and
communication are improved between the two entities because of real-time brief summaries of patient visits and
scheduled PCC-DB/MH specialty conferences to discuss difficult cases and referral protocols for common diagnoses. The
overall experience of care for families is improved; their DB/MH visit occurs in a place that is convenient and familiar—
the PCC office.
This new structure of care will lead to more patient-centered processes of care– processes of care that are more
convenient and less burdensome for parents, leading eventually to improved DB/MH outcomes for children, and better
experiences of care for parents.
Part B: Relevance to Patients (Criterion 4)
This proposed project has direct relevance to parents in terms of the research question, the intervention, and the
outcomes that we hypothesize to be improved with the intervention. DB/MH problems are among the most commonly
cited needs that parents describe when asked about their pediatric primary care experiences. In a study conducted by Drs.
Coker and Chung, focus groups of low-income parents provided their perspectives on pediatric preventive care services.
One of the major themes that emerged from qualitative analysis of the focus groups was that parents described a lack of
help for DB problems from their pediatric providers.60 In two separate studies of children with at least one chronic
condition, parents identified behavioral health services as a top area of need.61, 62 Our proposed project directly addresses
parents’ needs by focusing on a research objective to improve parents’ access to DB/MH services by providing DB/MH
services in primary care settings, using a delivery system that may make accessing DB/MH easier for parents.
Our proposed intervention and our proposed measurement outcomes also have direct relevance to parents. Through
the intervention, our aim is to create a new system of care that can enhance parent access to DB/MH subspecialty care,
increase the convenience and family-centeredness of care, and improve child DB/MH outcomes. To evaluate child
DB/MH outcomes, we will focus on those parent-reported clinical outcomes that are likely most important to parents,
including school performance and parent-reported child behavior. If effective, the telehealth-based model of care will
illustrate a sustainable way to provide DB/MH services in the primary care setting; this model will be generalizable across
a wide spectrum of primary care settings throughout the U.S.

	
  
Part C: Approach
1. Overview
The research plan has two major phases that align with the two study aims. For Phase 1 (Aim 1, Year 1), we will use
qualitative methods to conduct and analyze interviews with parents, clinicians, and staff at NEVHC to assess their
perspectives on the delivery of child DB/MH services and on a potential telehealth-based patient visit, coordination, and
clinician education system. These data will be used in a stakeholder-engaged process to customize a telehealth-based
delivery system for child DB/MH services that can be integrated into primary care settings for children ages 5-12. For
Phase 2 (Aim 2, Years 2-3), we will compare this customized telehealth-based patient visit, coordination, and clinician
education system to the usual in-person, community based referral system at NEVHC.
PCORI Research Plan
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1a. Phase 1 (Stakeholder-Engaged Intervention Customization)
Phase 1 (Aim 1, Year 1) has two major steps: First, we will obtain an assessment of the views of key stakeholders
(NEVHC parents, clinicians, and staff) on a telehealth-based patient visit and provider education system for the provision
of DB/MH specialty care in primary care settings to children ages 5-12. Second, we will present our findings to a NEVHC
community-partnered project advisory board and work together to modify the intervention to address the stakeholders’
concerns and conduct a small pilot of the telehealth system.
Step 1 (Assessment of Stakeholder Views)
We will recruit 7-10 parents of children ages 5-12 at NEVHC who have been referred to in-person community-based
DB/MH specialty care. We will conduct one-on-one interviews with these parents to understand the process that they
went through after initial referral. We will ask them to describe any barriers or facilitators encountered in this process of
accessing services. We will also ask them to describe the overall quality of care received, the level of coordination with
their primary care provider, and the overall satisfaction and experiences with care. Finally, we will present to them a brief
description of a telehealth intervention “template” to improve DB/MH services at NEVHC. We will obtain their
perspectives on potential challenges and advantages of such an intervention to parents. At the same time, we will conduct
one-one-one interviews with 5- 7 pediatric clinicians (pediatricians, family physicians, and nurse practitioners), and 5-7
administrative and clinical support staff at NEVHC to obtain their perspectives on the referral process, access issues, and
the overall quality of DB/MH care provided through specialty referral, as well as the level of communication and
coordination with DB/MH professionals. We will also obtain their views on the feasibility, acceptability, and
effectiveness of the telehealth intervention template and how it might be adjusted to fit the needs of NEVHC. We will use
these findings to customize the telehealth delivery model to the needs of the NEVHC population.
Step 2 (Customization of the Telehealth Model)
To customize the delivery model for NEVHC, we will work with a NEVHC project advisory board to modify the
intervention template, conduct a workflow analysis, and conduct a pilot test of 5 referrals to identify and troubleshoot
operational, technical, and clinical problems that arise. There are three main parts to the basic template of this telehealth
intervention:
1. Real-time videoconference patient visits. Patients who need a specialty visit with a child psychiatrist or
developmental/behavioral pediatrician will be scheduled for a telehealth visit (with the patient at the primary care
clinical site and the subspecialists located at a UCLA telehealth site).
2. Enhanced clinician communication and patient coordination. Providers will use telehealth capabilities to
communicate with each other about patient care and coordination issues, including diagnostic decisions, management
strategies, and other patient care coordination activities.
3. Clinical educational sessions for clinicians. The telehealth equipment will also be used for real-time
videoconference educational sessions to help primary care clinicians and specialty care clinicians share knowledge
and experience that can translate into greater improvements for patient care.
1b. Phase 2 (Randomized Controlled Trial (RCT)
The goal of study phase 2 (Aim 2, Years 2-3) is to evaluate this new telehealth-based system at NEVHC. Children ages 512 who are referred by a NEVHC PCC to either developmental/behavioral pediatrics (DBP) or to child psychiatry will be
eligible for study enrollment. Enrolled children will be randomized to intervention or control. The control group children
will receive the usual community-based referrals for DB/MH concerns (depending on whether the PCC referred the
patient to DBP or child psychiatry). Patients randomized to the intervention group will receive a telehealth appointment
with one of the UCLA-based study specialty physicians: a developmental/behavioral pediatrician (DBP), or child
psychiatrist, in accordance with the PCC referral. Children will remain in the study for 6 months, and parents will be
asked to complete surveys at enrollment, and at 3-, and 6-months post-enrollment. PCCs will have monthly
videoconferencing sessions with the study DB/MH specialists to discuss difficult cases (e.g., children with multiple
DB/MH co-morbidities, complicated psychosocial factors), problems with coordination and/or communication among the
three groups of clinicians (PCCs, developmental/behavioral pediatrician, and child psychiatrist) and basic
diagnostic/management concerns that can be handled without official referral. PCCs and DB/MH clinicians will have the
opportunity to communicate with each other via secure messages for patient care concerns that may arise before or after
the telehealth visit.
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We will enroll 400 children (200 intervention and 200 control) into the study. We will collect data on outcomes of 1)
accessibility of care, 2) delivery-related quality of care (timeliness, family-centeredness, coordination, and parent
experiences of care, 3) parent satisfaction, 4) child DB/MH clinical outcomes, and 5) quality of life.
2. Phase 1 Methods
The objective of this study phase is to understand the perspectives of NEVHC parents, PCCs, and staff on the
shortcomings of the current community referral-based system for DB/MH services at NEVHC, and their perspectives on a
proposed template for a telehealth intervention. We want to understand the current process and how it affects parents’
ability to receive high-quality, timely, convenient, and family-centered care for their child’s identified DB/MH needs.
Similarly, we want to obtain information from NEVHC PCCs regarding needs for communication and coordination with
DB/MH specialists that they are referring patients to, as well as information from NEVHC staff on the referral process
and workflow. Finally, we want to assess the perspectives of parents, clinicians, and staff at NEVHC on our proposed
telehealth intervention template, and what aspects may need to be adjusted to meet the needs of NEVHC stakeholders.
This phase will inform the telehealth-based system to be customized for the randomized controlled trial (RCT) in Phase 2.
We will conduct 60-minute, one-on-one qualitative interviews of NEVHC parents, PCCs, and staff.
2a. Sample Selection
We will first meet with Dr. Christine Park (NEVHC Pediatric Medical Director) to identify pediatric clinicians and
staff at NEVHC for interviews. We will interview at least one full-time PCC (including at least one nurse practitioner,
pediatrician, and family physician) and clinical staff member (staff involved in the referral process, e.g., referral
coordinator, front office staff) at each of the seven clinical sites. Each clinician will be sent a letter of invitation describing
the purpose of the study, followed by a phone call to schedule an interview. Each participating clinician will be asked to
identify three patients, ages 5-12 that they referred for DB/MH specialty care over the past 12 months. NEVHC staff will
contact these patients and obtain their permission to be contacted by UCLA study staff. Parents will be invited to
participate in one-on-one interviews at a time and place that is convenient to them. We will conduct interviews with 7-10
parents who agree to participate, selecting for diversity by site and demographic characteristics.
2b. Incentive
All participants (clinicians, staff and parents) will receive a $75 gift card for their participation in the interviews.
2c. Study Procedures
Prior to the interview, participants will be provided with an information sheet providing informed consent materials.
We will obtain oral consent prior to the interview. The interviews will be scheduled ahead of time at the participant’s
convenience. To accommodate the participants’ work and family schedules, interview times during lunch breaks will be
available, as well as in the early morning and later in the evening. Interviews for clinicians and staff will be held in private
rooms at each clinic site, and interviews for parents will be held at a location of the parents’ choosing (home, clinic, or
other location). Interviews will be conducted by the Project Director (Dr. Coker, PI) and the Project Manager (Ms.
Thomas). Both individuals have extensive experience in conducting surveys and interviews, and in qualitative studies.
2d. Interview Protocol
We will conduct the interviews using a semi-structured protocol, in English for the clinicians and staff, and in Spanish
or English for parents (depending on parent language preference). We will conduct two pilot interviews with a pediatric
clinician and parent at a separate clinic (unaffiliated with NEVHC) prior to the first NEVHC parent or clinician interview.
Based on these pilot interviews, the UCLA research team will adjust the wording, timing, or order of the interview
protocol. In particular, we will be looking for unclear, confusing, or misleading questions.
Introduction
Each interview will begin with a welcome and introduction to the purpose of the interview. We will describe why the
participant was chosen for the interview, and the confidentiality of the interview.
Parent Interviews
• Initial Referral and Visit Process
Parents will be asked to describe the entire process that they went through after the referral was first made by the PCC
to a DB/MH specialist. They will be asked to detail their experiences in calling the specialist for the first appointment,
attending the first visit, and coordinating follow-up visits, and any other needs, such as medication refills. Parents will be
asked how much time elapsed between first referral and fist specialty visit, and the reasons for delay, if any. We will ask
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what barriers and facilitators parents encountered in accessing services. Examples of questions from the interview
protocol are:
1. Can you describe what happened after [PCC’S NAME] referred you to see [SPECIALIST’S NAME]?
2. What exactly did you have to do to make that first appointment?
3. Did you face any problems in making that first appointment with [SPECIALIST’S NAME]? Any problems in
making further appointments with [SPECIALIST’S NAME], or communicating with him/her for other things
you needed or questions you had between appointments?
• Timeliness, Convenience, and Family-Centeredness.
We will ask how parents perceived the referral process to be in terms of timeliness, convenience, and familycenteredness. Next, we will ask parents what expectations they have in terms of timeliness and convenience. We are
interested if their initial referrals were completed within an acceptable period of time and if the location and timing of the
specialist visit was convenient enough to not cause a burden on their family. Finally, we will ask which, if any elements
of the referral process were inconvenient and how that could be improved in a new system. Examples of questions from
the parent interview protocol:
1. How much time passed between the day that [PCC’S NAME] referred you to [SPECIALIST’S NAME] and
your first visit? Were you satisfied with that amount of time?
2. What was your experience at the [DB/MH CLINICAL SITE]?
3. What could have been done at either [PCC’s] practice, or at [SPECIALIST’S] practice to have made your
overall experience better?
• Follow-up, Coordination, and Communication
Parents will be asked to discuss the experiences that they had with the specialist after the initial visit. We will probe
for information on how follow-up visits or communication with the specialist was arranged, how much the PCC was
involved, and whether the parent felt that coordination between the two clinicians helped with their child’s condition.
Parents will be encouraged to also discuss any problems with receiving any needed follow-up, including medication refills.
1. Did you have additional visits with [SPECIALIST’S NAME] for [CHILD’S] [DB/MH PROBLEM]? How
were they scheduled or arranged? What was that process like for you?
2. Did you have any questions about your child’s condition after the first visit with [SPECIALIST’S NAME] If so,
what was your experience in getting answers to those questions?
3. How much do you think that [PCC’S NAME] and [SPECIALIST’S NAME] communicated about or worked
together to help with your child’s healthcare? In what ways (if any) do you think that more communication
between the doctor’s offices would have helped your child?
• Telehealth Intervention Template
We will briefly describe what a potential telehealth intervention might include at NEVHC. This intervention will be
presented to parents as a basic template for an intervention that is open to their criticisms and suggestions. Using our
conceptual model, Donabedian’s structure→process→outcome model, we have designed a general framework to guide
this part of the parent and clinician interviews (Table 1).
1. Intervention structure. We will begin by describing the basic structural elements involved in the proposed
telehealth intervention: the format of the visit (real-time videoconference), the location (the primary care clinic),
and the providers (DB/MH specialty providers). Parents will be asked to assess the advantages and disadvantages
of this new structure of care, compared to usual care, and any potential solutions that they can think of to the
major challenges of this new structure of care.
2. Intervention process. Next, we will describe the proposed processes, including the process of the actual visit,
which follows the American Telehealth Association Guidelines, and are modeled after a protocol previously used
by Dr. Soares (project co-investigator and telehealth DBP specialist) for several years in Kentucky.42 Again,
parents will be asked to describe if and how these new processes of care could improve their overall experiences
in receiving care.
3. Intervention outcomes. We focus on the outcomes related to the changes in the structure and process of care. We
will describe the meaning of each of these outcomes in simple terms (e.g., timeliness = how quickly a parent can
get a visit), and then ask parents how these outcomes might be impacted by the new structure and processes under
telehealth.
Examples of questions to parents under each category (intervention structure, process, outcomes) include:
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1. How would you feel about receiving care for [CHILD’S NAME] [DB/MH PROBLEM] in this new way?
2. How would this change your relationship with [SPECIALIST’S NAME]?
3. What are some reasons why this would or would not be a good way to receive care for [CHILD’S NAME]?
Table 1. Framework for Qualitative Interview Section on Telehealth Intervention
	
  
	
  
Intervention Structure	
  
1. Telehealth videoconferencing	
  
2. Primary care clinic location- specialty care location	
  
3. Specialty providers
a. Developmental/behavioral pediatrician
b. Child psychiatry
c. Non-medical mental health professionals	
  
Intervention Processes	
  
1. Appointment scheduling	
  
2. Videoconference visit
a. Intake
b. Provider visit
c. Visit wrap-up	
  
3. Educational sessions
a. Specialty provider-primary care provider	
  
4. Communication and coordination
a. Parent-specialty provider
b. Primary doctor-specialty provider 	
  
Intervention Outcomes	
  
1. Visit quality (related to delivery of care)
a. Timeliness
b. Family-centeredness of care
c. Coordination
d. Parent/family experiences of care	
  
2. Parent convenience 	
  
3. Parent satisfaction	
  
Other issues/concerns	
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Note: checkmarks indicate which participants will discuss the topic.

Clinician Interviews
• Usual Practice for Referrals
We will collect information on the referral process from the clinician’s perspective. We will ask participants which
DB/MH problems they most commonly provide referral for, and which problems they manage in the primary care setting,
without specialty referral. We will also ask participants under what circumstances (e.g., comorbidities) they will either
manage patients that they would otherwise refer, or refer patients that they would typically manage. Next, we will ask
participants what process they follow in referring a patient to specialty DB/MH services, and if and how they receive
information on the outcome of the referral. Participants will have the opportunity to share any challenges that they have in
getting specialty providers to see their patients for DB/MH care. Examples of interview questions are:
1. What are the most common DB/MH problems for which you refer children to either DBP or child psychiatry?
What are common exceptions to these diagnoses?
2. How has your experience been when referring patients to each of these clinical specialties? How often do you
receive information from the specialty provider?
3. What are the major challenges that you have in managing children with DB/MH problems?
• Coordination and Communication with PCC
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Participants will be asked what, if any, information they usually receive from the DB/MH specialists regarding the
patient’s visit. We will ask participants to describe their own needs with regards to communication and coordination with
the specialty provider. Specifically, clinicians will be asked what method and frequency of communication they would
prefer to use in information sharing with specialists regarding patient care concerns (e.g., emailed letter, emailed recorded
message, consultation note placed into EHR, or phone conversation). Finally, participants will be asked if there are any
other goals for communication with the specialist providers, such as clinician education on how to manage symptoms or
diagnoses that do not require referral. Examples of interview protocol questions include:
1. What type of information do you usually receive regarding your patients after a DB/MH referral?
2. What do you think would be the best ways to receive information from the DB/MH specialists regarding your
patients? What methods of communication would you prefer? (Probe with various options, including 2-minute
emailed video summary)
• Telehealth Intervention Template
As described for the parent interview, we will use the interview framework in Table 1 to assess participant
perspectives on the proposed telehealth intervention. This section of the interview will proceed in a similar fashion as
described above, with the addition of questions related to the educational element of the intervention. Examples of
questions to clinicians under each category (intervention structure, process, outcomes) include:
1. Would these changes to care be feasible in your clinic? Why or why not?
2. Would this type of telehealth system change your patterns of referral for DB/MH problems? If so, how?
3. How could the educational sessions best serve your needs?
Staff Interviews
• Referral and Follow-up Process
We will collect information on the referral process from the perspective of the staff who are involved in obtaining
referrals, insurance authorizations, and in arranging appointments for patients. We will ask participants to detail the
referral process from the time of physician referral. We will focus on barriers to obtaining insurance authorization,
scheduling appointments, contacting patients, tracking utilization, and arranging follow-up specialty visits. We will ask
participants to discuss how the procedures differ for DBP compared to child psychiatry referral, and how the process may
differ based patient insurance type. Participants will have the opportunity to share ways in which a telehealth system for
care can be customized to minimize many of the challenges they currently face in arranging referrals. Examples of
interview questions are:
1. What is the current process, step-by-step, that you typically follow after a child is referred to either DBP or
child psychiatry? What are the major challenges that you or parents face in this process?
2. What has your experience been like when communicating with the offices for each of these subspecialties?
3. When and how do patients “fall through the cracks” in this process? What can be done to prevent that?
• Telehealth Intervention
As described for the parent and clinician interviews above, we will use the interview framework in Table 1 to assess
participant perspectives on the proposed telehealth intervention. This section of the interview will proceed in a similar
fashion as described above; however, only topics related to NEVHC non-clinical staff will be discussed. Examples of
questions to staff include:
1. How would this change the current referral process?
2. Would this type of telehealth system be logistically feasible at the clinic? Why or why not? What would be the
major problems that you would anticipate?
3. How would this affect clinic communication with the offices for each of the subspecialties?
Interview Wrap-Up
At the end of the interview (parents, providers, and staff), we will ask participants if they have any final suggestions
to add. We will then summarize and verify their perspectives on the initial referral process, timeliness, convenience, and
family-centeredness of care received; on follow-up, coordination, and communication with providers; and on the
advantages of, disadvantages of, and solutions for the telehealth intervention template.
2e. Data Analysis
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All interviews will be digitally recorded, transcribed, and imported into Atlas ti 7 (text management software) for
analysis. The goal of this qualitative data analysis is to identify and describe the experiences and perspectives of parents
and clinicians on improvements to the structure and processes of a DB/MH referral at NEVHC. To achieve this goal, we
will use a coding procedure based in grounded theory.63 We will perform 3 steps to analyze interview transcripts. The
qualitative analysis will be led by the project Qualitative Methods Advisor, Dr. Bromley.
Step 1: Identify themes
Themes are abstract constructs that can be identified from relevant literature, previous experiences of researchers, or
from the qualitative research data itself.64 As interviews are completed, the research team (Dr. Coker and two
UCLA/RAND research assistants) will independently read the transcripts and identify themes using an open-coding
process. In identifying themes, we will focus on processes, actions, assumptions, and consequences.64 The research team
will then meet together after independently reading the transcripts, discuss and refine the themes that were identified, and
read through sections of transcripts to identify any additional themes.
Step 2: Develop a codebook and code transcripts
The themes identified in Step 1 will be compiled into a codebook. This will help us to improve the inter-coder
reliability and the validity of the findings. This codebook will list each theme with a code to identify it, a detailed
definition, inclusion and exclusion criteria, and an example of the theme from the actual text. The research team will then
practice using the codebook to code the transcripts. We will begin by independently coding a random sample of transcript
sections using the codebook. The team will continue practicing coding until all three coders demonstrate consistent
identification of themes across the sample texts. Next, two members of the research team will sequentially code each
remaining transcript as the interviews are completed. We will calculate a kappa statistic as a measure of inter-coder
agreement; kappa statistics ≥0.70 suggest good inter-coder consistency. This analysis will be done using the constant
comparative method of qualitative analysis, where the emerging themes and coding paradigm are continuously revised as
the researchers revisit the original data, comparing one interview to another, and as theory emerges, comparing data to
theory.65
Step 3: Describe themes and patterns
After the completion of all interviews and coding, we will examine all instances of themes in the text, describe the
frequency and distribution of the themes, and describe each theme by using direct quotes from the text. We will also look
for patterns of themes that both unify and divide the different interviewees by participant role (parent, clinician), child age
(preschool age, school age), and referral source (developmental/behavioral pediatrics, child psychiatry).
Stakeholder Engagement Process
The data from the parent, clinician, and staff interviews will be used to modify and adapt our proposed telehealthbased delivery system. We can anticipate the qualitative interviews will reveal the following specific areas of focus for
intervention customization:
Intervention Structure
1. Locations: (e.g., alternative NEVHC locations for telehealth visit for patient, potential telehealth “hubs”)
2. Providers: (e.g., involvement and role of non-physician mental health professionals; telehealth coordinator
role)
Intervention Process
1. Visit process (e.g., language interpretation services, discharge instructions, medication prescription methods)
2. Educational sessions (e.g., timing of sessions, focus of topics, real-time vs. recorded sessions)
3. Communication and patient coordination activities (e.g., secure e-messaging, store-and-forward document
transmittal, recorded video summaries; capacity for e-referrals or “curbside” communication only when a visit
is not needed)
We will organize a NEVHC community-partnered project advisory board (PAB) during Phase 1. The PAB (~9
members) will include clinical and administrative leadership from NEVHC and clinicians, clinical support staff from the
primary care clinical sites, and parent representatives (nominated by the clinics). Each PAB member will receive an
honorarium for each project year.
The major PAB activities during Phase 1 will be organized around monthly meetings, supplemented by ad hoc
meetings, phone conferences, and e-mails. We will continue to communicate with PAB members frequently throughout
Years 2-3 of the project, and will also have quarterly meetings to discuss the RCT plans and progress.
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The PAB will be responsible for working with the research team over a series of 6 meetings over a 6-month period to
modify the proposed telehealth intervention to address the major themes identified during the stakeholder interviews. The
PAB and research team will then review the clinic workflow to accommodate and implement the new delivery system of
DB/MH care, and will work with the research team to conduct a small pre-intervention pilot test for 3-5 referred children.
The PAB and the PAB process are described in detail in the Stakeholder Engagement Plan.
3. Phase 2 Methods
To examine the effectiveness of this telehealth-based system for DB/MH within a primary care setting, we will
conduct a randomized controlled trial. The trial will be conducted at all seven clinical sites of NEVHC. Currently,
referrals to DB and MH specialty services occur through two different processes. Since mental health is a carved-out
benefit for most publicly-insured patients at NEVHC, parents are simply given a list of local community mental health
clinics to contact when a child mental health visit is needed. Following the existing community mental health clinic
workflow, children have initial contact with a social worker for intake at these mental health clinics and subsequently
receive an appointment to see a child psychiatrist, a clinical psychologist, or both, depending on the intake assessment of
patient need. Referral to DBP does not fall under the mental health carve-out, but instead uses the typical referral
authorization process under managed care. Once the authorization for referral is received by NEVHC, the referral staff
will help the parent make the appointment with the community-based DBP specialty physician.
3a. Enrollment and Procedures
Once enrollment starts, NEVHC will use a different process for referral to DBP and child psychiatry to enable patient
randomization to intervention and control arms. When the PCC decides that a referral is warranted for DB/MH specialty
care, he/she will fill out a study-specific referral slip with the child’s name, and the parent’s name and contact phone
number. In addition to this, PCCs will continue to request authorization from the managed care plan for DBP referrals.
The PCC will then tell the parent that he/she will receive a phone call within 24-48 hours to arrange a referral for child
psychiatry, and within 4-5 days for DBP (to allow time to receive authorization).
Referral
All study-specific referral forms will be faxed to a NEVHC referral coordinator. This will be a NEVHC staff member
who will manage all DB/MH referrals from the 7 NEVHC clinics for children ages 5-12. This NEVHC staff member will
be budgeted on the NEVHC subcontract to cover his/her time on study enrollment. Once the referral is received, the
coordinator will call the parent within 24 hours of receiving either the child psychiatry referral or the notification of
insurance authorization for DBP referral. The coordinator will call the parent to arrange the referral.
Enrollment
During this initial phone contact, the NEVHC referral coordinator will assess whether the parent is willing to
participate in the study (see Appendix, Figure 1). The coordinator will inform all parents that, if they agree to participate
in the study, they will be randomized to telehealth or usual care and asked to complete an enrollment interview and two
follow-up interviews with a UCLA research coordinator.
If the parent meets eligibility criteria and consents to participate (see Appendix, Figure 1), the coordinator will assign
the child to DB or MH in accordance with the referral, and then use a computer-generated random number to randomly
assign the parent to intervention or control within the DB or MH stratum. Depending on the group assignment, the
program coordinator will either a) schedule the next available (or most convenient) telehealth DBP or child psychiatry
visit, or b) schedule the next available (or most convenient) mental health clinic visit or community DBP appointment.
If parents decline to participate in the study, the coordinator will proceed to schedule an in-person visit with the
community DBP or the community mental health clinic per usual care.
Baseline Data Collection
The UCLA Project Manager/Program Coordinator (Ms.Thomas) will receive an email message from the referral
coordinator with the contact information for the participating parent. Ms. Thomas will contact the parent within 24 hours
to conduct the 40-minute baseline data collection survey.
Telehealth Visit Procedure
The telehealth visit encounter procedure follows the American Telehealth Association Guidelines and is modeled after
a protocol previously used by Dr. Soares (project co-investigator).42
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Patients scheduled for a telehealth visit will receive a phone or text reminder the day before the visit. The location of
the telehealth visit will be at the same clinic location as the index PCC visit. Upon arrival for their telehealth visit, parents
will be sent to a typical patient encounter room at the clinical site. The room will be set up for a telehealth visit with a
Cisco Telepresence XV Clinical Assistant unit, two chairs for the parent(s) and a small table with chairs and toys for the
child and any siblings that arrive with the family. The Cisco camera/screen will be set up to allow the specialty provider to
have full view of the examination room. The Cisco system uses a multifunctional camera with zoom and pan (side to side)
capabilities; we will utilize a high-speed internet connection at NEVHC for optimal connection speed.
A bilingual (Spanish and English) telehealth coordinator will greet the parents and coordinate the visit at the NEVHC
end. The telehealth coordinator will receive web-based telehealth coordinator training through a HRSA-funded Telehealth
Resource Center (Southeastern Telehealth Resource Center). The telehealth coordinator is present at the NEVHC end of
the telehealth visit for the duration of the visit. The telehealth coordinator ensures that the camera and microphones are
operating correctly, positions the camera as necessary, conducts a volume and vision check, and as the exam proceeds
provides Spanish language interpretation if necessary. The telehealth coordinator takes basic vitals at the beginning of the
visit, including heart and respiratory rate and blood pressure.
The clinical encounter proceeds as a typical “in-person” encounter. Dr. Soares will perform the DBP specialty
telehealth visits, and Dr. Zima (co-Investigator), a health services researcher and child psychiatrist for UCLA and Los
Angeles County Department of Mental Health, will identify a UCLA-based child psychiatrist during the first year of the
project to deliver the telehealth psychiatry visits. The child psychiatrist will be trained by Dr. Soares to conduct telehealth
visits. Each specialty provider will dedicate one half to one full clinic day to the telehealth visits, with the typical 1-hour
slot for new patients and 30 minutes for established patients. The telehealth specialty physician will conduct the typical
history, review of information brought by the parent to the visit, focused behavioral observations, and a general visual
inspection physical examination, with assistance from the telehealth coordinator on the distal end. At the end of the visit,
the telehealth coordinator will assist the physician in setting up any follow-up plans with the family, and providing any
prescriptions (via phone or fax, or mail-in for controlled Schedule II substances). Once the family leaves, the telehealth
coordinator will help the specialty clinician record a brief (2 minute) video visit summary and will immediately email the
encrypted video visit summary to the PCC. The telehealth coordinator will then prepare for the next scheduled patient. Dr.
Soares will bill for the visit as he would for a similar in-person visit, as allowed by California telehealth laws. Since child
psychiatry is a carve-out in Medicaid managed care plans in California, the telehealth child psychiatrist will not bill for
visits; these visits are budgeted as outpatient care services in the project budget.
DB/MH–PCC Communication and Coordination Components
The intervention will also include several components to enhance communication and coordination between specialty
physician and PCCs. First, the PCC will receive a secure video message summarizing the child’s specialty visit and the
specialty physician’s overall assessment and plan (described above). In addition, the PCC will be able to communicate
with the telehealth specialty clinician through secure messages. Specialists and PCCs can use this mechanism to
communicate recommendations for patient care, to ask patient-specific questions, and to transfer back to primary care or
to specialty care management.
Usual Care Procedure
The referral process for usual care will follow the procedure described above. We will continue to use the same
DB/MH specialty providers and clinics currently used for referrals at NEVHC. For DBP referrals, once the authorization
is obtained, the NEVHC referral coordinator will schedule the visit with the community DBP practice. For child
psychiatry, the program coordinator will schedule a visit with one of three area mental health clinics.
Telehealth Educational Sessions
As part of our ongoing stakeholder engagement process, we will hold a telehealth primary care-DB/MH educational
session via videoconference every other month during the study period. The session will include the study DBP and child
psychiatrist, and the NEVHC PCCs; each session will be held during the clinic’s lunch hour for 30-45 minutes, based on
the NEVHC PCC availability. The telehealth equipment at each NEVHC site will be placed in a conference room for the
purposes of the telehealth education session. During the 18- month intervention period (12 month enrollment period + 6
months length of intervention per patient), there will be 9 sessions. The first 4 sessions will focus on referral indications
and recommendations for the most common child DB/MH symptoms. The sessions will focus on areas of interest that we
elicited from the NEVHC clinicians during Aim #1. Tentative topics include: ADHD, Autism, Developmental Delay,
Child Depression, Anxiety, and Behavior Problems in Children and Adolescents. During each brief lunchtime session, the
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DBP and child psychiatrist will discuss 1) when referral is indicated, 2) to whom (DBP or child psychiatry) the referral is
most appropriate for, and 3) when and how the PCC can manage the patient without referral. Dr. Zima, Soares, Coker, and
Chung will work together during Study Phase #1 to create provider summaries of each session and a session guide for the
session moderators (based on preferences from NEVHC Phase #1 interviews). Dr. Soares and Dr. Zima will review the
materials prior to the intervention and make any necessary adjustments or edits to the documents. The PCC handouts and
recorded presentations will be available in each of the NEVHC clinics for any clinicians who could not attend that session.
3b. Data Collection
The study program coordinator and research assistants (RAs) will collect baseline data from one parent (preferably the
child’s primary caregiver) at the time of the first referral phone contact. The parent will be asked to participate in three
surveys: at enrollment (baseline), 3 months after the initial referral, and at 6-month follow-up.
Baseline, Three-Month Follow-Up, and Six-Month Follow-Up Interviews
Upon enrollment, parents will participate in a 40-minute phone interview. In addition to the data collection on
measures described below for the three and six-month surveys, we will also collect baseline demographic data on the child,
parent, and household. Parent (and spouse/partner) data will include age, educational attainment, English language
proficiency, literacy level, country of birth, years living in US, and social support. Family data will include household
income, household composition, primary language spoken at home, age of other children in household, and home zip code.
Child data will include medical history, developmental history, medication use, school performance, current DB/MH
symptoms, severity, and impairment, and whether the child meets criteria for CSHCN (using the CSHCN screener).66
At each of these follow-up surveys, parents will participate in a 20-minute phone interview. We will use a modified
version of the Consumer Assessment of Healthcare Providers and Systems (CAHPS) Health Plan Survey, the Pediatric
Quality of Life Inventory, and the Strengths and Difficulties Scale, with selected questions to obtain parent-reported data
on 1) Access, 2) Quality (Timeliness, Family-Centeredness, Coordination, Parent Experiences of Care), 3) Parent
Satisfaction, 4) Child BD/MH Outcomes, and 5) Quality of Life (Table 2).67-69
•
Access, Quality, and Parent Satisfaction
We will collect data on the time from referral to initial visit, the distance traveled to reach the specialist appointment,
out-of-pocket costs, and missed work, school, or child care duties to attend the visit. We will utilize a modified version of
CAHPS to collect data on access, timeliness, coordination, satisfaction, and overall experiences of care. We will include
CAHPS questions for the following topics: 1) timely appointments, care, and information (4 items), 2) provider-parent
communication (6 items), 3) helpful, courteous, and respectful office staff (2 items), 4) parent’s overall rating of the
provider (1 item), and 5) provision of follow-up information.
We will also collect data on the receipt of family-centered DB/MH care; to do this we will use a family-centered care
measurement scale used in the National Survey of CSHCN and the National Survey of Children’s Health. This scale was
developed under the leadership of The Maternal and Child Health Bureau, in collaboration with the National Center for
Health Statistics (NCHS).70 The scale includes six questions assessing receipt of family-centered care for parents who
report a visit for their child in the previous 12 months. We will use the scale to specifically ask about family-centered care
provided in the DB/MH specialist visits. Parents will be asked if the specialist clinician: 1) spent enough time with the
child and family, 2) listened carefully to the family during the visits, 3) provided care that was sensitive to the family’s
values and customs, 4) provided needed information, 5) helped the family feel like a partner in their child’s care, and, 6)
utilized interpreter services if needed. Parent response choices include that over a given time period, this care was
received never, sometimes, usually, or always. We will use a composite index for assessing the level of family-centered
care received. Two of these questions overlap with the CAHPS questions (spending enough time and listening carefully);
we will use the family-centered care version for these two questions.
•
Child Behavioral Outcomes
To assess child behavioral outcomes, we will examine the change in score on the Strengths and Difficulties
Questionnaire (SDQ) at baseline and study completion.69 The SDQ is a brief behavioral screening questionnaire that asks
parents of children ages 3-16 about 25 child attributes. There are five scales in the SDQ—four of the scales screen for
symptoms of different categories of mental health problems; these include emotional symptoms (5 items), conduct
problems (5 items), hyperactivity/inattention (5 items), and peer relationship problems (5 items). A composite
“difficulties” score is calculated as a total of the 20 items across these four scales. The fifth scale focuses on positive
attributes of prosocial behavior (5 items). We will ask 2 additional questions about school performance, focusing on
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academic performance (e.g., teacher reports, grades) and classroom behavior.
•
Health-Related Quality of Life
Finally, we will use the Pediatric Quality of Life Inventory 4.0 (PedsQL), a well-validated instrument designed to
measure changes in the child’s quality of life.71 There is a parent-reported PedsQL 4.0 for children ages 5-7 and 8-12. We
will use the age-specific questions from each version for emotional functioning (4 items), social functioning (3 items),
school functioning (3 items), and physical functioning (5 items). Respondents are asked how much of a problem each item
has been during the past one month with five response options (never a problem, almost never a problem, sometimes a
problem, often a problem, almost always a problem). Items are reverse scored (so that higher scores represent better
quality of life) and linearly transformed to a 0-100 range.
Table 2. Outcome Measures
Major Outcome Variables	
  
1. Access	
  
Time from Referral to First Visit 	
  

Out-of-pocket costs to related to first visit 	
  
Selected CAHPS items	
  
2. Quality 	
  
Timeliness	
  
Family-centered care	
  
Coordination	
  

Parent experiences of care	
  
3. Parent Satisfaction 	
  
4. Child Behavior and School Performance	
  
Mental health disorder symptoms 	
  
Conduct problems	
  
Hyperactivity and inattention	
  
Emotional symptoms	
  
Peer relationship problems	
  
School performance	
  
5. Pediatric Quality of Life	
  
Emotional Functioning	
  
School Functioning	
  
Social Functioning	
  
Physical Functioning (modified)	
  

Parent-Report
Utilization data
(# of survey items)	
  
	
  
	
  
Newly-created items (1)	
   Time from referral to:
–Authorization (DBP)
–Initial screening (Psych)
–Specialty visit
Newly-created items (2)	
  
CAHPS (2)	
  
	
  
	
  
CAHPS (4)	
  
MCHB (5) 	
  
Parent- DB/MH communication
–Outside of visit
–After hours
CAHPS (1)	
  
PCC–DB/MH:
–Communication after first visit
–Communication after additional visits
–Patient hand-off
–Additional DB/MH referrals after initial
Medication prescription pharmacy data
CAHPS (6)	
  
CAHPS (2)	
  
–PCC visits for same problem	
  
	
  
SDQ (5)	
  
SDQ (5)	
  
SDQ (5)	
  
SDQ (5)	
  
SDQ (5)	
  
newly-created items (2)	
  
	
  
	
  
PedsQL (4)	
  
PedsQL (3)	
  
PedsQL (3)	
  
PedsQL (5)	
  

3c. Quantitative Analysis
Statistical Analysis
We will compile descriptive statistics on all outcome variables, composite scores, and covariates. We will report
means, medians, and standard deviations for continuous variables, create graphical displays to visualize distributions, and
transform variables with non-normal distributions. We will develop weights to account for subject attrition, using logistic
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regression models that compare study completers and dropouts. These weights will be derived as reciprocals of the
predicted probability of study completion from the logistic regressions.72, 73 We will carefully inspect patterns of missing
data in each data point and consider using multiple imputation to account for item non-response and uncertainty in the
imputed values.74, 75 We will use bivariate associations to assess the success of random assignment. If there are significant
differences between intervention and control subjects, these will be included as covariates in all regression models. To
improve the precision of the estimated intervention effect, we will conduct a series of bivariate analyses to identify the
potential covariates to be considered for a multiple regression model. Confounding will be assessed by comparing the
unadjusted coefficient for treatment condition with the adjusted coefficient. Next, we will use bivariate and multivariate
analyses to examine differences between the control and experimental groups on the measures described above. From
these analyses, we will also estimate intervention effects, the feasibility of measures, and intervention and comparison
group attrition rates.
Assessing Intervention Effects
We will conduct an intention-to-treat analysis, which includes all participants randomly assigned to the intervention
and comparison conditions, regardless of whether they completed the intervention. The primary analyses will compare
intervention versus control on the five main outcome variables (Table 4); we will compare intervention and control group
scores on these variables at baseline, 3-, and 6- months post-intervention. Quality of life scores will be calculated
according to the PedsQL manual, using a 0-100 possible range. The CAHPS and SDQ scales will be linearly transformed
to the same 0-100 range. We will use ANCOVA76 for group comparison with intervention status as the main independent
variable, adjusted for the baseline measure for that variable as a covariate plus potentially confounding covariates. We
will fit logistic regression for binary variables (e.g. utilization data). Analyzing 3-month outcomes will allow us to assess
early, preliminary differences; six-month outcomes will address study hypotheses, based on pre-assigned Type 1 rates. To
examine the intervention effects using longitudinal data using 3- and 6-month data controlling for baseline, we will add to
the regression model individual-level random effects to account for repeated measurements within individuals and include
interactions between time and intervention indicator variables. We will examine the intervention effects at each time point,
the difference between intervention effects between two follow-ups, and the average intervention effects over time. We
will also conduct MANCOVA analyses to test each hypothesis simultaneously for five main outcome measures, and
separate ANCOVA analyses for each outcome measure as discussed above. Assuming similar effects across specific
outcome measures, MANCOVA is usually more powerful than ANCOVA for a single outcome measure as the
information from multiple outcome measures are combined in MANCOVA.
Statistical Power
We conducted power calculations for the primary endpoint with power ≥80%, assuming two-sided tests with the
Bonferroni adjusted alpha level .01, and assuming that tests are conducted without controlling for the covariates, a
conservative assumption. The power is anticipated to be higher for MANCOVA and longitudinal analysis than the power
shown below for a two sample t-test (Table 3). For end-status analysis, we have power to detect small/medium effect size
(.37-.38).
Table 3. Minimum detectable effect sizes for main analyses (80% power (alpha=0.01), two-sided test)

Assuming 85% retention rate at 6 months
Assuming 80% retention rate at 6 months

Sample size/ group at 6 months
follow-up

Effect Size†

170
160

0.368
0.384

†Detectable effect size (mean difference between two groups divided by the standard deviation). (Cohen J: Statistical power analysis
for the behavioral sciences: Lawrence Erlbaum, 1988.)

4. Study Limitations, Avoidance of Bias, and Possible Barriers to Completion
Contamination of Control Group
Since the NEVHC PCCs will be involved in educational sessions with the telehealth DBP and child psychiatrist, they
might change their management of DB/MH problems, referral patterns, or communication and coordination with DBP and
MH specialty providers for control patients. If this contamination is substantial, we will be less likely to find significant
differences between the intervention and control children in child behavioral and quality outcomes. To reduce the
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likelihood of this type of bias in our study, we will focus the proposed educational sessions on DB/MH concerns for
young children and adolescents, not on the age group (5-12 years) that is the focus of the RCT. This will allow us to
include DB/MH education as part of the telehealth intervention (an expressed priority by NEVHC in planning this
proposal) but avoid some of the bias potentially associated with educational sessions focused on the study population.
Although contamination of the control group by the DB/MH specialty providers is also theoretically possible, we have
chosen to use two specialty providers who otherwise would not be involved in providing services to NEVHC patients.
This greatly reduces the bias introduced by contamination because the telehealth DBP and child psychiatrist will not
provide care to or have any contact with control group children.
Variation of Care for Child Psychiatry Referral
Intervention group children who receive a referral for child psychiatry will be scheduled for a telehealth visit with the
telehealth child psychiatrist. Control group children will be referred to the community mental health center, where
children will receive an appointment to see the child psychiatrist, a clinical psychologist, or both, depending on an intake
assessment of patient need conducted by a social worker. There may be a wider variation in the types of mental health
providers for the control group compared to the intervention group. To address this, the telehealth child psychiatrist will
have the ability to recommend telehealth visits with a clinical psychologist for subsequent visits with the child for
therapy-related needs, such as cognitive-behavioral therapy.
Sustainability of the Intervention and Models for Reimbursement
In California, reimbursement for telehealth visits by public and private insurance must be equivalent to in-person
visits, by law. Thus, there is an inherent sustainability in telehealth for clinics once implementation, support, and success
in terms of outcomes are ensured. Because of an existing contract between UCLA and the largest Medicaid managed care
plan in California, Dr. Soares will be able to bill for the majority of DBP visits. We have budgeted for patient care funding
for the minority of telehealth DBP visits for children who have a different managed care plan. For telehealth child
psychiatry, since these services are a carved-out benefit for most Medicaid managed care plans, our telehealth child
psychiatrist will not bill for most visits as part of the study. The anticipated patient care costs for child psychiatry (and
clinical psychology) have been included in the budget. Despite this payment arrangement during the study for child
psychiatry, NEVHC and the Los Angeles County Department of Mental Health have verified the feasibility and
sustainability of reimbursement for this telehealth system. If this system proves successful, it will be disseminated widely
for NEVHC, utilizing the carved-out mental health benefits for Medicaid-insured children. This is described in more
detail below, under Dissemination and Implementation Assessment.
Part D: Inclusiveness of Different Populations (Criterion 6)
This study will focus primarily on children and their parents from low-income families, and of racial/ethnic minority
status. The vast majority of children will be publicly-insured, and all will have a DB/MH need.
While these patients are not necessarily “hard to reach” (given that they represent a highly prevalent population in the
most populous county in the US), they are clearly underserved and face major barriers with respect to access and
convenience of services. NEVHC, as one of the nation’s largest community health centers with seven clinics covering a
mostly urban area of roughly 150 square miles within Los Angeles County, will likely draw a population that is both
highly diverse and highly representative of the county’s underserved communities. Even though the focus of this study is
on children with DB/MH needs and their families, it is highly likely that the lessons drawn from this telehealth study will
be applicable to other underserved populations. The access and convenience problems addressed by this intervention are
universal, and allowing patients and PCCs to connect with remote specialty providers regardless of their primary care
environment or their physical distance from specialists is one of the inherent putative advantages of telehealth services.
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