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Shifts in Pediatric Primary Care

• Improvements in where children receive care, who provides 
that care, and how it is delivered

• Patient centered medical home model
• Electronic health care records, registries, clinical decision-

making support tools
• Increase in visits related to behavioral and developmental 

issues
• New immunizations
• More children with special health care needs
• Changing payment models

Fiks, Ten Years Back and Ten Years Ahead, Policy Lab, Children’s Hospital of Philadelphia, 
October 4, 2018



Well Child Visits

• Health History
• Complete Physical Exam
• Lab Tests 
• Immunizations
• Vision and Hearing Screening
• Developmental Surveillance
• Development/Behavioral Screening
• Advice on how to keep your child healthy



Periodicity Schedule



Adverse Childhood Experiences

• Early detection can prevent negative health outcomes
• The primary care setting is an ideal place for 

• Universal screening
• Health promotion
• Disease prevention

• The American Academy of Pediatrics recommends routine 
screening

• Only 10% of youth and 12% of caregivers have heard of 
the term ACEs and know what it means

Garner AS, Shonkoff JP; Committee on Psychosocial Aspects of Child and Family Health; 
Committee on Early Childhood, Adoption, and Dependent Care; Section on Developmental 
and Behavioral Pediatrics. Early childhood adversity, toxic stress, and the role of the 
pediatrician: translating developmental science into lifelong health. Pediatrics. 2012;129(1)



A Pair of ACEs

Ellis W. & Dietz W. BCR Framework. Academic Peds (2017). 



Shelby County ACEs Survey

• 2014 telephone survey to 1,506 residents 

• 52% reported having at least one ACE

• 12% reported experiencing four or more ACEs

• Most prevalent ACEs
• Substance abuse
• Emotional abuse
• Violence between adults in the home

• 37% of adults in Shelby County have witnessed a shooting or stabbing

• Residents of the City of Memphis, those living in poverty, and those with less than a high school 
education were more likely to have 4 or more ACEs

Adverse Childhood Experiences in Shelby County, Tennessee. (2014, November). Public 
Health Management Corporation.



Health Outcomes

Centers for Disease Control and Prevention, National Center for Injury Prevention 
and Control, Division of Violence Prevention 



Health Outcomes

Centers for Disease Control and Prevention, National Center for Injury 
Prevention and Control, Division of Violence Prevention 



Early Brain Development



Attachment Cycles

Baby has 
a need

Baby Cries

Need met 
by 

caregiver

TRUST 
DEVELOPS

Baby has 
a need

Baby 
Cries

Need not 
met by 

caregiver

MISTRUST 
DEVELOPS

Building Strong Brains Tennessee



Preventing Toxic Stress

• Early Relational Health
• Develop and sustain Safe, Stable, and Nurturing Relationships (SSNRs)

• Buffer childhood adversity
• Promotes future resilience

• Impact of Positive Childhood Experiences (PCEs)

Andrew Garner, Michael Yogman; COMMITTEE ON PSYCHOSOCIAL 
ASPECTS OF CHILD AND FAMILY HEALTH, SECTION ON 
DEVELOPMENTAL AND BEHAVIORAL PEDIATRICS, COUNCIL ON EARLY 
CHILDHOOD, Preventing Childhood Toxic Stress: Partnering With Families 
and Communities to Promote Relational Health. Pediatrics August 2021; 148 
(2): e2021052582. 10.1542/peds.2021-052582

Bethell C, Jones J, Gombojav N, Linkenbach J, Sege R. Positive Childhood 
Experiences and Adult Mental and Relational Health in a Statewide 
Sample: Associations Across Adverse Childhood Experiences Levels. JAMA 
Pediatr. 2019;173(11):e193007. doi:10.1001/jamapediatrics.2019.3007



Positive Childhood Experiences



Fostering Resilience

Positive Outcomes

Negative Outcomes

Building Strong Brains Tennessee



AAP Policies: Trauma Informed Care

• Knowledge about trauma and its potential lifelong effects

• Support for the caregiver-child relationship to build resilience and prevent traumatic stress 
reactions

• Screening for trauma history and symptoms

• Recognition of cultural context of trauma experiences, response, and recovery

• Anticipatory guidance for families and health care workers

• Avoidance of retraumatization

• Processes for referral to counseling with evidence-based therapies when indicated

• Attention to the prevention and treatment of secondary trauma stress and associated sequelae

Heather Forkey, Moira Szilagyi, et al.; THE COUNCIL ON FOSTER CARE, 
ADOPTION, AND KINSHIP CARE, COUNCIL ON COMMUNITY 
PEDIATRICS, COUNCIL ON CHILD ABUSE AND NEGLECT, COMMITTEE 
ON PSYCHOSOCIAL ASPECTS OF CHILD AND FAMILY HEALTH, Trauma-
Informed Care. Pediatrics August 2021; 148 (2): e2021052580. 
10.1542/peds.2021-052580



Public Health Approach

Raise Awareness

Policy Change

Norms Change

Secondary Prevention

Primary Prevention

Tertiary Prevention

Services for those “at risk”

Treatment Services

Creating safe, stable, nurturing 
relationships and environments 

as well as community 
infrastructures that promote 

social cohesion



Public Health Approach

Garner A, Yogman M, COMMITTEE ON PSYCHOSOCIAL ASPECTS OF CHILD AND FAMILY HEALTH, 
SECTION ON DEVELOPMENTAL AND BEHAVIORAL PEDIATRICS, COUNCIL ON EARLY CHILDHOOD. 
Preventing Childhood Toxic Stress: Partnering With Families and Communities to Promote 
Relational Health. Pediatrics. 2021;148(2):e2021052582 



Social Determinants of Health

Kaiser Family Foundation



Memphis Poverty Statistics

• Overall poverty rate is 21.4% (24.7% for non-Hispanic blacks; 12.2% for non-Hispanic whites)

• Child poverty rate is 32.7%

• Memphis is the poorest statistical metropolitan area with a population over 1M people

• Worst child poverty ranking in the US, although the percentage is improving

• Poverty rates now similar to 2019 data

• Differences in poverty rates of minority groups and non-Hispanic whites are striking

• The poor in Memphis tend to be minorities

• Disparities in Shelby County are larger than in the US as a whole

2023 Poverty Fact Sheet. Elena Delavega, PhD, MSW, School of Social Work, University of Memphis, 
& Gregory M. Blumenthal, PhD, GMBS Consulting 



Health Related Social Needs Questions



Health Related Social Needs Questions
• What is your housing situation today?

• Think about the place that you live. Do you have any problems with (infestation, mold, lead, heat, 
oven/stove, smoke detectors, water leaks)? (living situation)

• Within the past 12 months, you worried that your food would run out before you got money to buy more. 
(Often, sometimes, never true).

• Within the past 12 months, the food you bought just didn’t last and you didn’t have money to get more. 
(Often, sometimes, never true).

• In the past 12 months has lack of transportation kept you from medical appointments, meetings, work or 
from getting things needed for daily living?

• In the past 12 months has the electric, gas, oil, or water company threatened to shut off services in your 
home? (utilities)

• How often does anyone, including family, physically hurt you/insult or talk down to you/threaten you with 
harm/scream or curse at you? (safety)

Billioux, A., K. Verlander, S. Anthony, and D. Alley. 2017. Standardized screening for health-
related social needs in clinical settings: The accountable health communities screening tool. 
Discussion Paper, National Academy of Medicine, Washington, DC. https://nam.edu/wp-
content/uploads/2017/05/ Standardized-Screening-for-Health-Related-Social-Needs- in-
Clinical-Settings.pdf. 



Le Bonheur Children’s Hospital

• Beyond the Walls
• Address the needs of children beyond the hospital’s walls, particularly those at risk, through 

preventative community strategies, investments, and partnerships
• Risk reduction
• Intervention to promote healthy child development
• Promoting health and well being of families
• More than 20 programs
• 250 employees in the community division
• Collaboration with 400 community partners

Vision 30/30. Le Bonheur Children’s Hospital



ULPS General Pediatrics Clinic

• Academic pediatrics clinic for large 
multispecialty practice group with hospital 
and university affiliation

• 15,000 general pediatrics visits per year

• Approximately 95% TennCare population

• Resident teaching practice site for continuity 
clinic and ambulatory rotations

• Continuity clinic site for Pediatrics and 
Med/Peds Residents

• Co-located behavioral health care services

• Prior to 2018, no ACES screenings were being 
performed and only limited SDoH screenings



Integrating ACEs Screenings



Stage 1: Prepare the Foundation

• Refresh your knowledge about ACEs, toxic stress, trauma-informed 
care, and evidence-based interventions

• Get informed

• Determine how to generate organizational support for screening
• Engage leadership and peers

• Establish your implementation team
• Develop a high-level implementation plan and timeline

ACEs Aware ACE Screening Implementation How-To Guide 



Stage 2: Select Your Approach

• Determine who you will screen and how
• Who and when
• Which tool
• How and where

• Prepare your clinical response for treating toxic stress
• The clinical response and resources

• Map out how you will integrate ACE screening into your workflow

ACEs Aware ACE Screening Implementation How-To Guide 



Stage 3: Implement the Program

• Launch your program
• Monitor 
• Evaluate
• Improve

ACEs Aware ACE Screening Implementation How-To Guide 



Stage 4: Build Sustainability

• Review and update internal policies
• Ongoing training
• Treatment of toxic stress
• Remaining a trauma informed organization

ACEs Aware ACE Screening Implementation How-To Guide 



FRI Mission and Vision

• Screen patients and families for ACEs and SDOH that affect their physical, mental, 
and emotional well-being. 

• Provide collaborative wrap around services that will prevent ACEs, build 
resiliency, and buffer the effects of these stressors through SSNRs and PCEs. 

• Create a trauma informed clinic and program that has the capacity and 
understanding to serve our patients well.

• Create a research program that can examine the biological effects of stress, 
including any changes in trajectory as a result of program participation

• Follow health outcomes of participants, including BMI, development, school 
readiness, health care utilization, and well being

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



The Family Resilience Initiative

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



Program Development

• FRI Implementation Team established
• Review of existing ACEs and SDOH screening tools
• Review of existing programs conducting similar work
• Review of evidence-based or best-practices interventions
• Funding secured through the state of TN and the Urban Child Institute

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



FRI Clinical Team

• Program Manager
• Outreach Coordinators
• Clinical Staff and Physicians
• Mental Health Provider
• Program Evaluator

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



Tennessee’s ACEs Initiative



Model Programs

Dr. Nadine Burke Harris
Founder & Former CEO Center for Youth Wellness
Surgeon General of California

Dr. Dayna Long
Children’s Hospital Oakland

Medical Director Center for Community Health & Engagement, 
and Founder of Findconnect



Screening

• Collaboration across all staff members: physicians, residents, nurses, medical 
assistants, non-clinical staff, and FRI staff

• Physician, staff, and resident education on trauma informed care
• Screenings patients for ACEs and SDOH from the ages 9-60 months

• Performed by Outreach Coordinators in office as part of well child visits during morning visits

• Modified version of the Pediatric ACEs and Related Life-Event Screener (PEARLS)
• 10 original ACEs and 7 “new” ACEs

• Health Related Social Needs Screening Questionnaire
• Flourishing Questions
• Developmental Screening

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



Clinic Process Map

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



Clinic Process Map

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



PEARLS

• The Pediatric ACEs and Related Life-events Screener (PEARLS) is used to screen 
children and adolescents ages 0-19 years for ACEs

• Available in 17 languages
• Allows for identified or de-identified screening
• PEARLS child tool, for ages 0-11, to be completed by a parent/caregiver.
• PEARLS adolescent tool, for ages 12-19, to be completed by a parent/caregiver.
• PEARLS for adolescent self-report tool, for ages 12-19, to be completed by the 

adolescent



PEARLS Part 1

acesaware.org



PEARLS Part 2

acesaware.org



Interventions

• Outreach coordinators screen as part of the medical visit
• Families receive referrals, support services, and education
• Positive ACEs screening will trigger referral to embedded 

mental health component
• Positive SDOH screen will trigger referrals per family 

priority
• Strong community referral resource network exists

• Warm handoffs to physicians, psychologists, community 
resources, etc.

• Database system to track referrals and outcomes
Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



Building Resiliency

• Outreach coordinators, social workers
• ACEs Education
• Appropriate medical treatment
• Wellness
• Mental Health Services
• Memphis CHiLD Medical-Legal Partnership
• Triple P Positive Parenting Program for families
• LENA Start Trainings
• Parent Advisory Board

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



Mental Health Interventions

• Infant Mental Health Services – Family and Group Options
• Interventions provided in the medical home with UT partner psychologists and community 

therapists providing infant mental health
• Working with parents/guardians and their child(ren). 
• Same day appointments may be available. 
• Parent Support Groups conducted by one of our UT partner psychologists
• Provide a short-term, four-session parent group on child development. 
• Two curriculums, 8 weeks-12 months for babies, and 12-36 months for toddlers, addressing 

topics of attachment, development, including child behaviors, and parenting skills. 

Yaun JA, Rogers LW, Marshall A, McCullers JA, Madubuonwu S. Whole Child Well-Child 
Visits: Implementing ACEs and SDOH Screenings in Primary Care. Clinical Pediatrics. 
2022;61(8):542-550. doi:10.1177/00099228221093279



Triple P

• Triple P (Positive Parenting Program) is an evidenced based international parent training 
• Provides parents with tools to positively deal with misbehaviors 
• FRI team are accredited providers of Triple P Primary Care

• Deliver the program one-on-one with the caregiver
• One to four individual sessions
• Addresses the specific problem behavior

• FRI team members are also accredited providers of Triple P Discussion Groups 
• Deliver the program in a one-time group setting with 10 – 15 parents
• Address a specific problem behavior and providing steps to make a positive difference

• Both modalities are for guardians/parents with children up to 12 years.



LENA Start

• Language Environment Analysis
• 13 weekly group sessions
• Instructions for parents and caregivers to 

increase infant directed speech
• Average of 134 additional interactions added 

to their daily routine
• Children gain nearly 2 months of 

developmental skills for every month 
participating



Family Advisory Board

• Small group of active FRI families who meet quarterly
• Review program offerings and provide input on potential program 

offerings to FRI families through an open discussion
• Families share about utilization of services and what they wish they 

had access to 
• A meal and compensation is provided
• Open to any legal guardian who is the primary caregiver for the child 



Reach Out and Read

• National literacy program
• Physicians prescribe books and encourage families to read together
• Begins at the 6-month checkup and continues through age 5
• Only ½ of parents in the USread to their young children daily
• Published research studies (15+) show that Reach Out and Read 

improves the home literacy environment and developmental 
outcomes for children



Early Literacy Promotion



Program Outcomes

• Number of families served
• Family satisfaction with interventions
• Family perceptions on health and well-

being as a result of interventions
• Connection with and utilization of 

resources
• Compliance with therapeutic regimens



Current Enrollments and Services 
December 2018 – February 2024

• 1,648 families approached
• 41% declined or ineligible

• 777 screened and consented
• 674 (86.7%) with at least 1 ACE and/or unmet 

SDOH
• Average of 1 ACE per child

• Ranging from 0 to 11
• 601 referrals for psychological counseling
• 128 referrals to medical-legal partnership

• 1,074 renewals
• 21,453 follow-up activities

Unpublished data



Screening and Enrollment

Clients approached 
(1,648)

Declined/Ineligible 
(676)

Screened and 
consented in FRI 

Clinical (777)

ACEs and SDOH 
(43.4%)

ACEs Only (21.1%)

SDOH Only (22.3%)

Interested in Future 
Opportunities* 

(13.3%)
*Category 
removed in 
March 2022 

Unpublished data



Visit Length 

6.9%

13.9%

21.5%
23.9%

16.5% 16.9%

0.4%

0-19 minutes 20-29 minutes 30-39 minutes 40-49 minutes 50-59 minutes 1-2 hours 2 hours or more

Average Visit Length: 43 minutes

Unpublished data



Child Demographics - Insurance

93.6%

2.8% 1.8% 1.3% 0.5%

TennCare United Healthcare Private Insurance (PPO) Private Insurance (HMO) Uninsured

Unpublished data



Client Demographics – Child’s Race

93.6%

2.8% 2.9% 0.7%
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
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Unpublished data



Client Demographics – Child’s Age

20.6%

53.3%

26.1%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
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Toddler (1-2)
Preschooler (3-5)

Unpublished data



Client Demographics – Annual Income

63.9%

12.2% 10.0% 6.9% 6.1% 2.7% 4.3%
0%

10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

<$15,000 $15,000 -
$19,999

$20,000 -
$24,999

$25,000 -
$29,999

$30,000 -
$34,999

$35,000 -
$39,999

$40,000 or
more

Unpublished data



FRI Enrollment by ZIP Code

Top ZIP Codes:
1.38127
2.38128
3.38106
4.38109
5.38107

Unpublished data



Adverse Childhood Experiences (ACEs)

• Number of ACEs ranged from 0 to 11
• Average of 1 ACE per child

• Most common ACEs:
1. Your child's parents or guardians were separated or divorced (51.5%)
2. Your child lived with a household member who was depressed, mentally ill, 

or attempted suicide (12.5%)
3. Your child often saw or heard violence in the neighborhood or the school 

neighborhood (9.1%)
4. Your child lived with a household member who served time in jail or prison 

(6.4%)
5. Your child had a serious medical procedure or life-threatening illness (6.2%)

Unpublished data



Social Determinants of Health

17.2% REPORTED VERBAL 
OR PHYSICAL ABUSE

20.6% REPORTED 
TRANSPORTATION ISSUES

29.7% OF CLIENTS 
REPORTED FOOD 

INSECURITY

25.2% REPORTED 
HOMELESSNESS OR 

HOUSING ISSUES

22.1% REPORTED 
UTILITY ISSUES

Unpublished data



Client Primary Concern

Top concerns, as identified by client:
1. Food
2. Housing
3. Utilities
4. Child Behavioral Issues
5. Child’s Developmental Health

Unpublished data



Referrals

• 58.7% of clients received a referral at initial intake
• Many clients received multiple referrals
• Additional referrals can occur at follow up or renewal

Top referrals include:
1. FRI Counseling
2. Mid-South Food Bank 
3. Shelby County Community Services Agency 
4. Memphis CHiLD 
5. TennCare Transportation Assistance

Unpublished data



Follow Up Activities

1187

2376

3873

4394 4427 4509

2018 2019 2020 2021 2022 2023

Follow Ups, by Year

Total Follow Ups Completed: 20,766

Text
71%

Phone Call
21%

Email
4%

Face to Face
4%

Other
1%

FOLLOW UP TYPE

Unpublished data



Types of Follow Up Activities
34

.3
%

28
.2

%

11
.9

%

5.
8%

5.
5%

5.
5%

4.
2%

2.
0%

1.
0% 1.
4%

1.
0%

1

Client Assistance

Well-Being Check In

Renewal Inquiry

Other

Following Up On Referral

Confirming Appointment

Contacting Resource on Behalf of Client

Scheduling or Rescheduling Appointment

Sharing Information About Future Trainings

Sharing Information About New or
Additional Resources
Arranging Transportation



Client Satisfaction

• 89% were very satisfied with their FRI 
program experience

• 87% were very likely to recommend 
FRI to a friend or family member

• 99.5% felt supported by program staff

Unpublished data



Client Quotes

• “[She] was very helpful and very friendly to me and was very 
concerned about my needs and the children needs. I just love how 
professional and resourceful she was to me.”

• “[She] was very compassionate and sincere in offering help.”
• “Our visit was certainly informative and everything was explained 

thoroughly. I would gladly recommend to anyone.”
• “I love that you all are trying to help all the kids. Also to care for them 

like they are yall kids.”
• “Great Job! We need more programs like this.”
• “This is a invaluable resource.”



Client Story

• FRI Outreach Coordinator (previously a FRI client herself) approached a young 
mother at intake

• Mother was stressed due to crowded living situation and food insecurity
• Mother was initially hesitant to engage with FRI
• FRI Outreach Coordinator was able to pull from her own past experiences to 

discuss how the program can help and offered strategies for self care
• At follow-up the Outreach Coordinator was able to share information on income-

based housing, job openings, and support with food insecurity
• After the conversation the mother stated she was more determined than ever to 

better herself for children



Client Story

• Grandmother caring for 3 grandchildren (2 enrolled in FRI)
• Children are developmentally delayed with various chronic health conditions
• Grandmother is in the process of adopting all 3 children

• Children have a history of toxic stress 
• Experienced neglect, caregivers in prison, and substance abuse in the home
• Children enrolled in FRI were a year old with 7 ACEs already

• FRI Outreach Coordinator referred family to MCHiLD to assist with 
• Adoption process, children’s disability and governmental assistance, issues with their landlord

• FRI Outreach Coordinator connected her with CCR&R to assist with a daycare facility better suited 
to children’s health needs and to allow grandmother to start working again

• Family was referred to psychology services

• Family was referred to food pantries, diaper resources, and Neighborhood Christian Center for 
clothing resources



Whole Child Well Child Visits

• Programs like FRI are feasible in the primary care setting
• Use of a standardized screening instrument and database allow for 

replication
• ACEs are common, even in young children
• SDOH affect the entire family and may be intertwined with ACEs in 

children
• Warm hand offs are critical, but difficult to implement
• Frequent follow ups are a key component
• Addressing ACEs can create PCEs



Lessons Learned

• Develop rapport and build trust first
• Example, asking SDOH questions first

• Reduced the number of ACEs required for psychology referral
• These are very young children
• Increase in psychology referrals during COVID

• Continuing trauma informed care trainings is critical, but difficult
• COVID and staffing issues

• Be flexible and adapt
• Family, caregiver, and staff voices are critical



Clinical Applications

acesaware.org



Future Clinical Applications

N. Ammar et al., "SPACES: Explainable Multimodal AI for Active Surveillance, Diagnosis, 
and Management of Adverse Childhood Experiences (ACEs)," 2021 IEEE International 
Conference on Big Data (Big Data), 2021, pp. 5843-5847, doi: 
10.1109/BigData52589.2021.9671303.



Future Clinical Applications

N. Ammar et al., "SPACES: Explainable Multimodal AI for Active Surveillance, Diagnosis, 
and Management of Adverse Childhood Experiences (ACEs)," 2021 IEEE International 
Conference on Big Data (Big Data), 2021, pp. 5843-5847, doi: 
10.1109/BigData52589.2021.9671303.



Research Program 

• Purpose – to systematically study the impact of the FRI clinical 
program and compare it to standard of care practice

• Quazi-experimental design (non-randomized clinical trial) 
• FRI patients enrolled in morning clinics
• Controls enrolled in the afternoon clinics

• 390 mother-infant dyads 
• Examine the effects of participation in the FRI on clinical, behavioral, 

and social outcomes
• Outcomes collected at baseline and yearly for 3 years



Research Outcomes

• Objective 1: Determine the effect of the FRI clinical program on 
mental health, development and school readiness of children in the 
program compared to controls

• Child Behavior Checklist (CBCL) – primary endpoint
• Devereux Early Childhood Assessment- primary endpoint
• Mental health and behavioral diagnoses via EMR review, MCHAT (autism screener)
• Age appropriate Ages and Stage Questionnaire (developmental screener) 
• Flourishing Tool 
• Parental Stress Index – measure of maternal stress
• Northwest Evaluation Association Measure of Academic Progress (NWEA MAP) score –

obtained through Seeding Success as a measure of kindergarten readiness



Research Outcomes

• Objective 2: Determine the effect of the FRI clinical program on the 
physical health and healthcare utilization of children in the program 
compared to controls

• EMR review
• Obesity/Growth (Weight, Height, BMI)
• Hypertension (BP)
• Asthma/Allergy
• Immunization status

• Emergency Department Visits



Research Outcomes

• Objective 3: Determine the effect of FRI clinical program on 
methylation of DNA from blood and saliva of children and their 
mothers enrolled in FRI clinical program compared to controls

• DNA of blood and saliva from mother/child dyads
• Biological specimens are optional 
• 125 intervention and 125 control specimens



Research Data

• Total Enrollment June 2019-August 2023 (Completed)
• 409 mother-infant dyads enrolled

• 204 dyads in the control group

• 205 dyads in the intervention group

• Biorepository Arm (Operational beginning September 2020) 
• 106 in the control group  

• 116 in the intervention group

• Annual Follow-ups (Ongoing)
• Year 1 Follow-ups completed: 203

• Year 2 Follow-ups completed: 181

• Year 3 Follow-ups completed: 129

Unpublished data



Research Data
Subjects enrolled

Maternal 
race Child race

Biorepository 
samples 
collected

Unpublished data



Research Data
Maternal education Household income Maternal employment

Unpublished data



Research Data

Gestational 
age 
of child

Biological father 
resides with child

Home owned or rented

Years at same address

Unpublished data



Assessment of Flourishing in FRI Clinical Subjects

• The Flourishing survey was developed for the National Survey of Children’s 
Health and comprises four questions that aim to capture curiosity and discovery 
about learning, resilience, attachment with parent, and contentment with life

• The parent is asked how true each statement is about the child using one of the 
three possible responses: definitely true, somewhat true, or not true

• Child is affectionate and tender

• Child bounces back quickly when things don't go his/her way

• Child shows interest and curiosity in learning new things 

• Child smiles and laughs a lot

• Flourishing (adj.)
• Marked by vigorous and healthy growth

THE EFFECT OF ADVERSE CHILDHOOD EXPERIENCES AND SOCIAL DETERMINANTS OF HEALTH ON 
CHILD FLOURISHING. A Conner, L Wideman, J Yaun and SR Arnold, Memphis, TN. University of 
Tennessee Health Science Center Le Bonheur Children's Hospital 
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Impact of Incarceration and Violence

• PEARLS
• Pediatric ACEs and Related Life-Events 

Screener
• 10 “original” ACEs
• 7 additional ACEs

• Recognizing role of SDOH in childhood ACEs
• Identified or de-identified screeners
• Child, adolescent, and adolescent self-

report, and adult tools
• Translated in over 17 languages

Thakur N, Hessler D, Koita K, et al.. Pediatrics adverse childhood experiences and related life 
events screener (PEARLS) and health in a safety-net practice. Child Abuse Negl. 2020;108:104685. 
doi:10.1016/j.chiabu.2020.104685.



Impact of Incarceration and Violence

• About ½ of individuals incarcerated in US prisons are parents to minors
• Results in 1.25 M children with an incarcerated parent in the US
• Incarceration is a systemic issue, disproportionately impacting racial and 

ethnic minorities
• Research demonstrates associations between parental incarceration and 

decreased physical, cognitive and social emotional development in their 
children

• Memphis and US have experienced increasing levels of community violence 
in recent years

EXAMINING THE IMPACT OF PARENTAL INCARCERATION ON ACE SCORE. RJ Tanenbaum, B Fickling, J 
Curry and J Yaun, Memphis, TN. University of Tennessee Health Science Center 



Impact of Incarceration and Violence

• Examined FRI patients reporting at least one ACE (n=327)
• 10.7% (n=35) reported living with a household member who spent time in 

jail/prison
• 15% (n=49) reported seeing or hearing violence in their neighborhood

EXAMINING THE IMPACT OF PARENTAL INCARCERATION ON ACE SCORE. RJ Tanenbaum, B Fickling, J 
Curry and J Yaun, Memphis, TN. University of Tennessee Health Science Center 



Impact of Incarceration and Violence

n=327
EXAMINING THE IMPACT OF PARENTAL INCARCERATION ON ACE SCORE. RJ Tanenbaum, B Fickling, J 
Curry and J Yaun, Memphis, TN. University of Tennessee Health Science Center 



Impact of Incarceration and Violence

• Those experiencing parental incarceration and community violence had 
higher overall ACEs scores

• These factors may contribute to toxic stress in young children and be 
associated with experiencing a higher ACEs score overall

• Structural and systemic policies around incarceration and community 
violence exposure should consider the impact on children

• Inequalities should be addressed through systemic policy changes

EXAMINING THE IMPACT OF PARENTAL INCARCERATION ON ACE SCORE. RJ Tanenbaum, B Fickling, J 
Curry and J Yaun, Memphis, TN. University of Tennessee Health Science Center 



Transportation Access and Urban Sprawl

• Transportation access continues to be a leading SDOH
• Without regular access to transportation, it can be difficult for 

patients to attend medical appointments and get medications
• Lack of transportation has been proven to be associated with adverse 

health outcomes due to missed care, loss to follow up, and late 
intervention for preventable and manageable illness

• There is still little research exploring its effects in the pediatric 
population

TRANSPORTATION BARRIERS FACED BY PATIENTS IN A GENERAL PEDIATRICS CLINIC: THE IMPACT OF 
URBAN SPRAWL. WT Fesmire, A Alana, C Lock, C Zhao, J Wan, S Grimes and J Yaun, Memphis, TN. 
University of Tennessee Health Science Center 



Transportation Access and Urban Sprawl

• Memphis is a geographically large city spread out over 304 miles
• Lack of density makes both private and public transportation difficult 

due to time and cost
• Memphis Area Transportation Authority (MATA) is the only public 

transportation provider in the region
• In 2022, 9% of Shelby County residents had no access to personal 

transportation

TRANSPORTATION BARRIERS FACED BY PATIENTS IN A GENERAL PEDIATRICS CLINIC: THE IMPACT OF 
URBAN SPRAWL. WT Fesmire, A Alana, C Lock, C Zhao, J Wan, S Grimes and J Yaun, Memphis, TN. 
University of Tennessee Health Science Center 



Transportation Access and Urban Sprawl

• Cross-sectional study using data collected June-August 2023, examining
• Transportation access
• Attendance at healthcare appointments
• Knowledge/use of the state Medicaid rideshare program
• Participant input regarding ideal solutions to transportation barriers to the clinic

• Included any guardian or caregiver over the age of 18 accompanying a pediatric 
patient to their appointment

• Calculated descriptive statistics of the 665 participants
• Performed comparative statistics and logistic regression analysis of key 

transportation and quality of care metrics

TRANSPORTATION BARRIERS FACED BY PATIENTS IN A GENERAL PEDIATRICS CLINIC: THE IMPACT OF 
URBAN SPRAWL. WT Fesmire, A Alana, C Lock, C Zhao, J Wan, S Grimes and J Yaun, Memphis, TN. 
University of Tennessee Health Science Center 



Transportation Access and Urban Sprawl

TRANSPORTATION BARRIERS FACED BY PATIENTS IN A GENERAL PEDIATRICS CLINIC: THE IMPACT OF 
URBAN SPRAWL. WT Fesmire, A Alana, C Lock, C Zhao, J Wan, S Grimes and J Yaun, Memphis, TN. 
University of Tennessee Health Science Center 



Transportation Access and Urban Sprawl

• Compared to caregivers who had reliable access to a car, those who had to use 
other options (i.e., bus, Uber/Lyft, Medicaid rideshare program, walking, other):
• were younger (28 vs. 33 years, p <0.001)
• had a lower level of education (76% vs. 24%, p <0.001)
• were unemployed (59% vs. 41%, p <0.001)
• made <$20,000 per year (83% vs. 17%, p <0.001)

TRANSPORTATION BARRIERS FACED BY PATIENTS IN A GENERAL PEDIATRICS CLINIC: THE IMPACT OF 
URBAN SPRAWL. WT Fesmire, A Alana, C Lock, C Zhao, J Wan, S Grimes and J Yaun, Memphis, TN. 
University of Tennessee Health Science Center 



Transportation Access and Urban Sprawl

• 21% of caregivers had missed an appointment
• 26% had been late to an appointment
• Compared to caregivers on time for their appointments, a greater proportion of 

caregivers who were late/missed appointments:
• had state Medicaid (94% vs. 87%, p = 0.011)
• were unemployed (40% vs. 30%, p = 0.013)
• made less < $20,000 per year (57% vs. 36% p <0.001)

• Patients with reliable access to a car were less likely to be late or to miss 
appointments (OR = 0.22, p <0.001)

TRANSPORTATION BARRIERS FACED BY PATIENTS IN A GENERAL PEDIATRICS CLINIC: THE IMPACT OF 
URBAN SPRAWL. WT Fesmire, A Alana, C Lock, C Zhao, J Wan, S Grimes and J Yaun, Memphis, TN. 
University of Tennessee Health Science Center 



Transportation Access and Urban Sprawl

0 20 40 60 80 100 120 140 160

Change Bus Routes to Include Stop at Clinic

Provide Bus Schedule Information at Clinic

Shuttle System (e.g., Uber, Lyft)

Closer Neighborhood Clinics

Improved TennCare Rideshare Program

Public Transportation Vouchers

Taxi/Uber/Lyft Vouchers

Gas Vouchers

Preferred Solution to Transportation Barriers to Clinic (N = 246) 

TRANSPORTATION BARRIERS FACED BY PATIENTS IN A GENERAL PEDIATRICS CLINIC: THE IMPACT OF 
URBAN SPRAWL. WT Fesmire, A Alana, C Lock, C Zhao, J Wan, S Grimes and J Yaun, Memphis, TN. 
University of Tennessee Health Science Center 



Transportation Access and Urban Sprawl

• Reliable access to a car is a primary determinant of health in cities 
experiencing urban sprawl

• Lack of reliable car access/car ownership is associated with 
late/missed appointments and having to leave appointments early

• Future Directions
• Car expense burdens and intervention within clinic
• State Medicaid rideshare program

TRANSPORTATION BARRIERS FACED BY PATIENTS IN A GENERAL PEDIATRICS CLINIC: THE IMPACT OF 
URBAN SPRAWL. WT Fesmire, A Alana, C Lock, C Zhao, J Wan, S Grimes and J Yaun, Memphis, TN. 
University of Tennessee Health Science Center 



Future Goals and Direction

• Expansion to adolescent populations
• Expansion to private practice models
• Continue to publish data and outcomes
• Use outcomes to develop policy recommendations around screening 

and intervention processes, reimbursement, replication, and 
scalability

• MCOs and government entities to pay for these types of programs 
and provide the supports necessary to carry them out

• Continue to follow families and collect data
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