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UC Davis Telemedicine SubspecialtiesUC Davis Telemedicine Subspecialties
• Pediatric Critical Care
• Pediatric Sexual Abuse QA
• OB/GYN
• Pediatric Cardiology
• Surgical Oncology
• Allergy
• Occupational Medicine
• Child Development
• Burn
• Genetics
• Transplant
• Urology
• Pediatric Rheumatology
• Pulmonary
• Plastic Surgery
• Pediatric PM&R
• Podiatry
• Hematology
• Pediatric Urology
• Pediatric Gastroenterology
• Oncology
• Pediatric Hematology/Oncology

• Surgery
• Cardiology
• Pediatric Endocrinology
• Pediatric Nephrology
• Gastroenterology
• Infectious Diseases
• Pediatric Neurology
• Pain Management
• Pediatric Genetics
• Nephrology
• Psychology
• Rheumatology
• Neurology
• Hepatology
• Otolaryngology
• Pediatric Obesity
• Orthopaedics
• Nutrition
• Endrocrinology
• Psychiatry
• Dermatology



UC Davis Telemedicine Network

Mayers Memorial Hospital, Fall River Mills
Humboldt Open Door Clinic

Lassen Community Hospital, Susanville

Plumas District Hospital, Quincy

Western Sierra Medical Clinic, Downieville

Oroville Community Hospital

Biggs Griddley Memorial Hosp
Camptonville Wellness Clinic

Peach Tree Clinic, Marysville

Sierra Family Medical Clinic, Nevada City

Colusa Community Hospital

Sac. County Jail
UC Davis, Auburn

UC Davis, Meadow Vista

UC Davis, Carmichael

UC Davis, Folsom

Tuolumne General Hospital Sonora

Motherlode

Hughson Medical Office, Hughson

Madera Family Medical Group

Hillman Health Care 
Center Tulare

Delano Regional MC

UC Davis, J Street

Big Valley Med Center, Lassen

Plumas Health Services, Plumas

UC Davis, Roseville

Sac Family Med Clinic, Sacramento

CA State Prison, Folsom

Valley Mt. Regional Center, Stockton

West Hills Medical Group, Coalinga

Valley Family Care Center

Willow Creek Clinic, Willow Creek

Stanislaus County Comm. Health Clinic, Hughson

Livingston Medical Group

Surprise Valley Community Hospital, Modoc

Primary Care Clinic, Sonora

Mojave Rural 
Health Clinic

Greenville Rancheria, Quincy

Pelican Bay State Prison, Crescent City

Shasta Community Health Center

Eureka Pediatrics

Family Healthcare Network, Porterville

Wasco Medical Center, Wasco

Substance Abuse Treatment Facility, Corcoran

CDC Ironwood State 
Prison, Blythe

Desert Hot Springs Clinic

Del Norte Community Health Ctr., Crescent City

Community Healthcare Center, Crescent City

Mercy Redding Hospital

Hill Country Community Clinic, Shasta

Healdsburg General Hospital

UC Davis, Davis

Round Valley Indian Health Center, Covelo

Berry Creek Health Center

Shafter Community Health Center

Modoc Medical Center, Alturas

Eureka Community Health Center

Desert Hot Springs 
Community Health Center

Northeastern Rural Health Clinics, Lassen

High Desert State Prison, Susanville

Burney Skilled Nursing Facility

Sierra Valley District Hospital, Loyalton

E. Plumas District Hospital, Protola

Sierra Care Miner’s Clinic, Nevada City

St. Elizabeth Medical Center, Red Bluff

Hamilton City Primary Care Clinic

Fremont/Rideout Medical Center, Yuba City / Marysville

Mammoth Lakes Clinic

Mercy Medical Center, Merced

Tulare County Health Services

Central CA Women’s 
Facility, Chowchilla

Mercy Medical Center, Mount Shasta



UC Davis Pediatric Telemedicine 
Programs

UC Davis Pediatric Telemedicine 
Programs

• Outpatient Specialty Consultations
• Inpatient Specialty Consultations
• Emergency Department Consultations
• Intensive Care Unit Consultations
• Child Abuse Consultations



Emergency Care in ChildrenEmergency Care in Children

• IOM 2006: Emergency Care for Children: Growing Pains 
– Of all ED visits, 30% are children 
– Only 6% of Emergency Departments (EDs) in the US are fully 

equipped for pediatric emergencies.

• CDC 2006:  Availability of Pediatric Services and 
Equipment in EDs
– Only 62% of EDs have 24/7 access to pediatricians.
– Only 25% of EDs have any access to board certified Pediatric 

Emergency Medicine physicians (PEM)

• Access to care
– 92% of children are seen in non-pediatric EDs
– 3% of PEM physicians practice in rural areas



Research QuestionsResearch Questions

1. Does a telemedicine consult impact the quality 
of care in acutely ill and injured children?

2. Does telemedicine impact the diagnosis and 
therapeutic advice given in acutely ill and 
injured children?

3. Does telemedicine impact the satisfaction of 
care as perceived by the parent/guardian in 
acutely ill and injured children?



MethodsMethods

• Design:  
– Prospective cohort study with non-random assignment 

of telemedicine to rural EDs

• Setting:
– Rural EDs in Northern California with ED volumes 

ranging from 3,000 to 7,000 total patients/year
• Nine EDs assigned Telemedicine
• Three EDs assigned as controls (non-telemedicine)

– Pediatric consultations are available 24/7 for the rural 
EDs from an academic pediatric center



MethodsMethods

• Assessment of Quality of Care:
– Previously validated implicit instrument measuring 

quality on five aspects of ED care on a 1-7 adjectival 
scale

– Two Pediatric Emergency Physicians independently 
rated blinded patient medical records

• Referring Provider Survey
– Medical diagnosis and Therapeutic Advice

• Parent Satisfaction Survey
– Perception of the care received







ResultsResults

• 385 patient charts were evaluated for quality  
– Telemedicine consultations: 52 patients 
– Telephone consultations: 100 patients 
– No consultations: 233 patients

• Mean overall quality was significantly higher for 
telemedicine vs. no consultation
– 5.72 vs. 5.25, p=0.01 

• Mean overall quality was not significantly higher for 
telemedicine vs. telephone consultation
– 5.72 vs. 5.49, p= 0.15



Referring Provider SatisfactionReferring Provider Satisfaction

Referring Provider Survey
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Parent SatisfactionParent Satisfaction
 Parent/Guardian Satisfaction Survey
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Parent SatisfactionParent Satisfaction

• 97% of parents scored the overall telemedicine 
experience at more than 6-points on the 7-point 
Likert scale. The mean overall telemedicine 
experience was = 6.8

• 87% of parents scored “How important was it that 
your child have telemedicine consultation?” at more 
than 6-points on a 7-point Likert scale. The mean 
score given by parents of the importance of 
telemedicine in treating their child was 6.3



ConclusionsConclusions

• Telemedicine consultation shows a trend of 
higher quality

• Telemedicine consultation resulted in more 
changes to therapeutic advice and increased 
diagnostic studies

• Telemedicine consultations resulted in higher 
perceived level of satisfaction



The FCC Telehealth GrantThe FCC Telehealth Grant
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Telemedicine in Child AbuseTelemedicine in Child Abuse

A Versatile Technology for a 
Multi-Disciplinary Field

Cathy Boyle, RN, MSN, PNP
Sheridan Miyamoto, RN, MSN, FNP

Kristen Rogers, PhD
James Marcin, MD

Kristen MacLeod, MD

UC Davis Children’s Hospital
Department of Pediatrics

CAARE Diagnostic and Treatment Center





Other 15%

Neglect 64.1%

Physical 16%

Sexual 8.8%

Emotional 7.1%

National 2006 (US Dept. of Health and Human Services)National 2006 (US Dept. of Health and Human Services)

Est. 899,000 victims of child maltreatmentEst. 899,000 victims of child maltreatment

National Child Abuse Statistics
Distribution of the Types of Abuse

National Child Abuse Statistics
Distribution of the Types of Abuse



Telemedicine Addresses 
Barriers 

Telemedicine Addresses 
Barriers 

Problem
• Few trained examiners
• High rural abuse rates
• Peer Review is Gold 

Standard for diagnosis
• Rural examiners travel 

great distance for 
training 

• DA confidence in  
evidence and testimony 
for court

Solution
• Examiners perform live 

exams remotely

• Electronic Case Review 

• Secure Teleconference
• Distance “Hands-on”

Training
• Forensically defensible 

exams



• Link to UCD CAARE Center for immediate 
exam feedback and QA

• DVD can be used by law enforcement and 
for evidence in trials

• Link to UCD Network for teleconferencing 
or training sessions

Telemedicine: Benefits and 
Services



Common ElementsCommon Elements

• Peer Review 

• Distance Education

• Inter- and intrastate 
conferencing
– FL and AL
– CA and NV
– UT, WY and NV



Telemedicine EquipmentTelemedicine Equipment

• In-home telemedicine 
units for consultants

• 24-hour pager
• Video conferencing 

camera 
• Colposcope
• High resolution general 

exam camera
• DVD recorder



The Medical ExaminationThe Medical Examination

Colposcopic 
Examination



Examination TechniquesExamination Techniques

The Multi-Method Exam Approach



But How Does It Really Work?But How Does It Really Work?





HypothesisHypothesis

Live telemedicine consultation will 
increase the ability of the rural 
provider to perform a complete 
and accurate pediatric sexual 

assault exam.



Research QuestionsResearch Questions

• Goal: to increase completeness and 
accuracy of exam

• Did the consult result in…
• Changes in initial history and data?
• Changes in how examiner positioned child?
• Use of the multi-method technique?
• Use of adjunct techniques?
• Changes in forensic evidence collection?



RESULTS:
Descriptive Statistics

RESULTS:
Descriptive Statistics

• Number of Cases = 42
• Cases Per Study Site

– 19 (45%) cases from Clear Lake, Lake County
– 23 (55%) cases from Eureka, Humboldt County

• Exam Duration (N=37; 88% of total)
– Range:  25 – 210 minutes
– Mean:  71.0 minutes

• Age Range = 7 month – 17 years of age
Mean age: 7 years

• Gender = 1 Male & 41 Females



RESULTS:
Changes in Historical Data Collection

N=42

RESULTS:
Changes in Historical Data Collection

N=42

• 36% (N=15) of Telemedicine Consults Resulted in 
a Change in History Gathering
– 7  (47%) Resulted in a change in forensic interview 

methods
– 10 (67%) Resulted in a change in medical history
– 8 (53%) Resulted in a change in abuse history



RESULTS:
Changes in Multi-Method Technique

(Separation, Traction, Knee-Chest)
N=35

RESULTS:
Changes in Multi-Method Technique

(Separation, Traction, Knee-Chest)
N=35

• 86% (N=30) of the Consults Resulted in a 
Change in the Multi-Method Exam 
Technique used by Rural Practitioners 
– 6   (20%) Changed their approach to include 

separation
– 16 (53%) Changed their approach to include 

traction
– 16 (53%) Changed their approach to include 

knee-chest



RESULTS:
Changes in Adjunct Techniques

N=38

RESULTS:
Changes in Adjunct Techniques

N=38

• 40% (N=15) of the Consults Resulted in 
a Change to Include the Use of Adjunct 
Techniques by Rural Practitioners
– 9 (60%) Changed to include saline
– 3 (20%) Changed to include moistened swab
– 3 (20%) Changed to include a catheter
– 1   (7%) Changed to include toluidine blue 

dye



RESULTS:
Changes in Evidence Collection

N=9

RESULTS:
Changes in Evidence Collection

N=9

• 9 Acute Exams
– All 8 (89%) of the Consults 

Resulted in a Change to 
Evidence Collection
• 6 (75%) obtained secretions 

for possible DNA
• 4 (50%) used Woods Lamp
• 2 (25%) obtained hair for 

reference DNA



RESULTS:
Efficacy of Telemedicine 

Consult

RESULTS:
Efficacy of Telemedicine 

Consult
• Telemedicine consultation was sufficient 

to allow for accurate interpretation of the 
findings by the consultant in 85% 
(N=20) of the cases

• Rural examiners were able to accurately 
describe the findings in 44% (N=18) of 
the cases



Telemedicine Implications for 
Court

Telemedicine Implications for 
Court

• Written QA 
document for each 
exam

• Courtroom training 
for rural examiners 

• Rural site agencies 
support local 
examiners as expert 
witnesses





Thank you!Thank you!


