
The Navajo Birth Cohort Study/
ECHO Project

Ellen F. Geib, PhD

Postdoctoral Psychology Fellow

UNM LEND Fellow

NBCS/ECHO PI – Johnnye Lewis, PhD

LEND Faculty Mentor – Sylvia Acosta, PhD

LEND Research Mentor – Courtney Burnette, PhD

April 26, 2019



Agenda

• Background

• Introduction

• Methodology

• Results

• Discussion

• Questions



Background



Mining on Navajo Land

• Between 1944 and 1986, mining companies 
blasted 4 million tons of uranium on Navajo 
land which is rich in these natural resources

• The federal government purchased the ore to 
make atomic weapons during the Cold War. 

• Now, with decreased demand for uranium, 
mining companies left and abandoned more 
than 500 mines, many left without 
appropriate clean up



Native Environmental Health Equity: 
Addressing the impacts of abandoned mines on Native Communities

>1/2 of Native population of US lives in 13 
western US states where 161,000 abandoned 
hard rock mines also located 

>600,000 Native Americans live within 10 km 
of abandoned mines

Greater reliance on local resources creates 
increased concern over potentially greater 
exposure and resultant impacts
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Introduction

Navajo Birth Cohort Study
“A Prospective Birth Cohort Study Involving Environmental Uranium Exposure in the Navajo 

Nation” is the first prospective epidemiologic study of pregnancy and neonatal outcomes in a 

uranium-exposed population.

Known as the “The Navajo Birth Cohort Study” (NBCS), the goal of the study is to better 

understand the relationship between uranium exposures and birth outcomes and early 

developmental delays on the Navajo Nation.



Metals Exposure Assessment

• Home Environmental Assessment
• Indoor dust
• Radon
• Gamma survey indoors and outdoors
• Drinking water

• Land Use Survey
• Location of residence
• Occupational history
• Activity Survey
• Family history of exposures

• Biomonitoring (mom, dad, baby)
• Urine Metals (36-element panel)
• Whole Blood (Pb, Cd, total Hg)
• Serum (Cu, Se, Zn)

• Development (baby)
• ASQ-I at 2, 6, 9, and 12 months
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ECHO: Environmental Influences on Child 
Health Outcomes

• NIH has launched a new seven-year initiative called the Environmental 
influences on Child Health Outcomes (ECHO) program. 

• Building on the Navajo Birth Cohort Study
to follow up with existing participants

• The goal of this study, the first large-scale assessment of environmental 
exposures and children’s health in tribal populations, is to track 
trajectories of neuro- and physical development of enrolled children 
until age 5 years



Procedures
• Coordinate and support scheduling for 4-5 day, multi-site data 

collection trips to Navajo Nation with several teams.

1. NBCS field staff
2. MED - Psychiatrist + medical 

fellow/research assistant
3. PSYCH - Psychologist + 

psychology fellow/research 
assistant

4. EYE TRACKING - Postdoc 
fellow + research assistant



Data Collection Trips

• Gallup, NM 

• Shiprock, NM

• Ft. Defiance, AZ

• Chinle, AZ

• Tuba City, AZ



Participants

• Over 800 children enrolled in NBCS

• 243 children have enrolled in the ECHO follow up

• We have completed multidisciplinary neurospych/med evaluations for 
75 children between the ages of 3 years, 6 months to 5 years, 0 
months



Measures

Domain Measure

Cognitive DAS-II

Language OWLS-2

Adaptive skills Vineland

Parent Questionnaire CBCL, SRS-2

Clinical Observation TOF, CARS-2

Medical Medical hx, Developmental Hx, 
Medical Exam

Eye Tracking Eye tracking measure



Data Management

• DSM-5 consensus symptoms and diagnoses (e.g., ASD, ADHD, 
Language Disorder, etc.)

• Double-scoring, coding, support data entry

• Weekly NBCS/ECHO case conferences



Preliminary Results



Preliminary Results

• From our first 44 participants:

• Verbal scores were significantly lower than 
nonverbal and spatial scores in both males 
and females

• Males had significantly lower verbal scores 
than females on both cognitive and specific 
language measures

• Females had significantly higher cognitive 
abilities across all subtests: verbal, spatial, 
and nonverbal



Discussion

• How valid are our results?

• Strengths & Limitations
• First study of its kind

• Small sample size

• Cultural sensitivity

• Lack of normative data in this population

• Second language learners

• How can we share this within the 
historical narrative?



Future Directions
1. We are planning our next week long trip in 

June 2019 to Chinle, AZ

2. Look at neurodevelopmental assessment data 
with exposure data

3. Better understand sex differences in language 
development and spatial cognitive 

4. Continue to gather data to determine DSM-5 
symptoms and diagnoses in sample

5. Follow participants when they are school aged 
between 8-9 years of age to determine 
language functioning and neurodevelopmental 
profiles
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