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CHILDHOOD LEAD POISONING

• Lead: no biological role in the body

• Even low levels of lead are associated with adverse 

effects in infants and children

• 2012 CDC lowered reference value blood lead level 

(BLL) to 5 mcg/dL

• Remains a public health concern because of persistent     

lead hazards in the environment



LEAD SOURCES

• Lead dust - deteriorated lead-based paint, contaminated soil

• Take-home lead from parent’s occupation or hobby: pipework, 

shipyard, stained glass, etc

• Fishing weights and home smelting

• (Drinking water)

Past: Lead-based Paint, Leaded Gasoline



OTHER SOURCES

• Jewelry and antique toys

• Imported cookware: ceramic dishes from China, pottery 
from Mexico

• Foreign cosmetics (kohl, sindoor, kajal, surma)

• Imported Southeast Asian Spices (turmeric)

• Dietary supplements 

• Ayurvedic medications

• Religious powders and objects

• Firearms marksmanship



LEAD – IS IT STILL A PROBLEM?

• 2017: Estimated 500,000 American children under 6 have BLL 

>4.9 mcg/dL

• Higher burden for certain populations

• Each lead-exposed child is estimated to incur an average of 

$5600 in medical and special-education costs

• Cognitive impairments related to lead are estimated to cost 

$50.9 billion annually in lost productivity

Hauptman M et al An Update on Childhood Lead Poisoning Clin Pediatr Emerg Med 2017

CDC: www.cdc.gov/nceh/lead/tips/populations.htm



HAWAII CHILDHOOD LEAD POISONING 
PREVENTION PROGRAM (HI-CLPPP)

• Refunded in October 2017 in a three year collaborative agreement with 

the Centers for Disease Control and Prevention (CDC)

• Unfunded since 2003

• Housed in the Hawaii Department of Health (DOH) 

• Children with Special Health Needs Branch (CSHNB)

• Hazard Evaluation and Emergency Response Office (HEER)

• Works closely with the Public Health Nursing Branch (PHNB) and Lead-

Based Paint Program in the Indoor and Radiological Health Branch (IRHB)



Strategy 4: Strengthen Surveillance

Develop and implement a Maven lead surveillance data 
system

Analyze and report surveillance data

Strategy 3: Strengthen Population-Based Interventions

Develop educational materials, conduct trainings and 
research

Statewide outreach, education, and prevention

Strategy 2: Improve Follow-up for Lead-Exposed Children

Provide technical support and subject matter expertise Connect lead-exposed children to needed services

Strategy 1: Strengthen Blood Lead Level Testing

Update blood lead testing and follow-up guidelines for health 
care providers

Increase blood lead testing of children under age 6 years



PERCENT OF TESTED CHILDREN IN HAWAII UNDER AGE 6 YEARS WITH
ELEVATED BLOOD LEAD LEVELS (EBLL ≥ 5 MCG/DL) , BY YEAR
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2013 2014 2015 2016 2017 2018 2019 -QTR 1
2013 2014 2015 2016 2017 2018 2019 

Total # tested children with EBLL 93 91 139 234 195 160 182

Total # tested children 7,513 11,862 17,525 16,073 15,750 16,539 17,664
% tested children with EBLL 1.2% 0.8% 0.8% 1.4% 1.2% 1.0% 1.0%

Average 
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HEALTH EFFECTS 
- LEAD -

CHRONIC

Often asymptomatic

Neurotoxin – “no safe level”

Problems with learning, school 
performance, IQ, attention, behavior

Decreased hearing, delayed puberty

Anemia if severe

May not be aware unless they are tested



Neurocognitive 

effects



DEVELOPMENTAL DELAYS

• Deficits in abstract thinking, attention, executive functioning, 

conceptual reasoning, visuospatial perception, social behavior, 

gross and fine motor skills, and speech and language

• Poor school assessment scores (even in students with BLLs between 5 

μg/dL and 9 μg/dL and when controlling for other predictors of school 

performance) 

- 13% of reading failure 

- 14.8% of mathematical failure 

• Evens, A., et al (2015). The impact of low-level lead toxicity on school performance among children in the Chicago Public Schools:

A population-based retrospective cohort study. Environmental Health

• US Office of Special Education Programs Topical Issue brief Intervention IDEAS for Infants, Toddlers, Children, and Youth Impacted by Lead 

Exposure 2016



Educational Interventions 

for Children Affected by 

Lead, CDC National 

Center for 

Environmental Health, 

April 2015 

www.cdc.gov/nceh/lead/publications/Educational_Interventions_Children_Affected_by_Lead.pdf





AVERAGE IQ LOSS



DOES 
CHILDHOOD 

LEAD POISONING 
INCREASE RISK OF 
MENTAL HEALTH 
PROBLEMS AS AN 

ADULT?

No clear answer

How do cognitive, behavioral 
and other effects affect the 
burden of psychiatric disease? 



PSYCHIATRIC 
SEQUELAE OF 
CHILDHOOD 

LEAD POISONING

• Each 5-μg/dL increase 

in childhood blood lead 

level was associated with 

a 1.34-point increase in 

general psychopathology, 

driven by internalizing 

and thought disorder 

symptoms.



WHAT ABOUT 
ADULTS EXPOSED 

TO LEAD?

Correlations Occupational

Higher levels Men





FROM MOTHER JONES 2016Lead: America’s real criminal 

element

www.motherjones.com/envi

ronment/2016/02/lead-

exposure-gasoline-crime-

increase-children-health/

Graphs: Rick Nevin

https://www.motherjones.com/environment/2016/02/lead-exposure-gasoline-crime-increase-children-health/
http://www.motherjones.com/environment/2016/02/lead-exposure-gasoline-crime-increase-children-health/


VIOLENCE

• From Mielke and 

Zahran The urban rise 

and fall of air lead (Pb) 

and the latent surge 

and retreat of societal 

violence. Environment 

International. 2012



WHAT CAN BE 
DONE?

KIDS

• Attentive Home Environment

• Educational Interventions aimed at 
improving learning and developmental 
outcomes 

• Pre-school/Head Start 

• Child Find, IDEA Part B or Part C

• From the AAP:

BLL ≥ 5 µg/dL before age 6 years: annual 
developmental surveillance and 
screening at 3, 4 and 5



“Well coordinated, multi-faceted support services have been 

shown to improve functional outcomes for adults with a 

history of childhood lead poisoning.”

WHAT CAN BE 
DONE?

ADULTS



WHAT CAN YOU 
DO?

Be aware and informed of effects of lead 
poisoning and related benefits of early 
intervention and educational resources

Be aware of sources of lead and suggest 
lead testing if client has a potential 
source

Use HI-CLPPP resources as needed

Refer families to HI-CLPPP for 
assistance



THANK YOU

http://lead.hawaii.gov
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