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Early Life Exposure to Chemicals:
Implications for Child Care



Today’s Talk

• Why children are more vulnerable to toxic exposures

• What are some of the health problems associated with chemical exposures

• Highlights of recent research

• Hopes for the future



Children, especially young children, have 
higher exposure to environmental 
contaminants because they:

• Eat, drink, and breathe more per pound of body weight, 
compared with adults

• Have more skin surface relative to size; and their skin is 
more absorbent

• Spend most of their time indoors

• Have frequent contact with the ground or floor and put 
their hands in their mouths (infants eat a lot of dust)



Organophosphate Pesticide Levels in 
U.S. Population

• 6-11years old: 113 nm/L

• 12-19 yearsold: 93 nm/L

• 20+ years: 75 nm/L

Source: Barr et al, 2005



Fetuses and children are more susceptible to 
chemical exposures

• Many chemicals can get through the 
placental and blood brain barriers

• They may be less able to detoxify 
chemicals

• Developing organs are more sensitive  
- neural architecture not in placewww.bloggers.com



In-utero exposure to methyl mercury related 
to congenital cerebral palsy (1956)

Photo: Eugene SmithThese symptoms did not appear immediately after birth



Low-level lead (1979) 

Wikipedia; www.blog.case.edu; Needleman et al., NEJM 1979



An early study in Mexico raised 
concerns about pesticides (1998)

Guillette 1998



OP pesticide levels and  IQ at age 7 
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Source: Liu et al 2012



We have also studied 
brominated flame retardants (PBDEs)

www.csiro.au 

www.althousesteamcleaning.com

www.blogs.villagevoice.com

www.cellomomcars.com

www.toxicfreenc.org

www.acountryfarmhouse.blogspot.com
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Could environmental chemical exposure explain, in part, the 
increasing prevalence of some developmental disorders?

NHIS, CDC, 2008



Population shift in IQ 

5-point shift

70

6 million
“Mentally Retarded”

3.4 million
“Mentally Retarded”

100
Weiss, B. Trends Pharmacol Sci (1988)



Why are child care environments so important?



• Kids spend a lot of time in child care.

• Substandard housing is common;

• Daycare/preschool environments 
may offer healthier environments;

• A locus of outreach to families



My Daughter’s preschool had peeling lead 
paint adjacent to an eating area=125,000 ppm.  

The standard is 600 PPM

Nationwide=14% of 
facilities have lead.
(EPA/HUD)

But need to be evaluated:



Genes

Host factors

Immediate environment

Larger environment

Nutrition

Health

Pesticides

Poverty

Home 

Environment

Housing 

quality

Violence

Discrimination

Family Relationships

Enrichment

Acculturation

Neurobiology

Neurobehavioral development is 
determined by many factors

Some determine risk and some resiliency



What are the 
lifetime 
consequences of 
early life exposure 
to environmental 
toxicants?



Little Data on Exposures in Child Care





90% reported at least one pest 
problem.



Used any pesticide at least once: 55%

Used spray or fogger (non-exempt): 47%

Pesticide Use in California 
Child Care Centers



Pesticide Application Frequency

Weekly Applications(n=2) 0.3%

Monthly Applications 20%

Occasional 29%



Air and dust samples collected
from 40 childcare facilities. Tested for:

Environmental Monitoring in California Child Care Facilities 

Particles
Pesticides
Flame Retardants
PFCs

Phthalates
VOCs
Carbonyls





• Trend of higher levels inside.
• VOCs related to:
 Cleaning/personal products (d-limoneme, 

decamethylcyclopentasiloxane)
 building materials (formaldehyde)
 traffic (e.g, benzene).

Volatile Organic Carbons





Proportion of Aldehydes Exceeding Guidelines

California 8-hour REL US EPA RfC

Formaldehyde 87.5% ---
Acetaldehyde ---- 30%



Based on child-adjusted OEHHA No 
Significant Risk Level (NSRL):

• Benzene
• Chloroform
• Ethylbenzene
• Acetalaldehyde
• Formaldehyde

Several VOCs may exceed Prop. 65 cancer guidelines



Analyte (ng/g) Median Max

BDE-47 768 15116

BDE-99 1031 25522

BDE-100 211 5525.0

BDE-209 1442 16792

∑ BDE
4205 55155

Median Dust PBDE Levels
(n=39, Detection Frequencies=100%)



Analyte (ng/g)

Child Care

Facilities

Local Homes*

(Salinas/Oakland)

BDE-47 768 2940

BDE-99 1031 4965

BDE-100 211 1055

BDE-209 1442 --

PBDE dust levels compared to homes
(median)

*Quiros et al. 2011 (sampled in 2006)



Foam Napping Equipment

Analyte (ng/g)

No Foam

(median)

Foam

(median) Significant

Tris (2-chloroethyl) 

phosphate 285 643 Yes

Tris (dichloro propyl) 

phosphate 1511 2837 Yes

About 2x



Dust Lead Concentrations



Hopes for the future:

 Comprehensive resources and training

available to ECE providers in California

 Recognition of the important role that child 

care providers can play in improving 

environments in their community



Thanks to our funders



Other Childhood Diseases on the Rise

Asthma

Source: Singh and Kogan, DHHS, 2010

Child Obesity
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Designing Healthy 

Children Centers 

Kathy Tama
First 5 Summit   Sacramento, CA    
Feb. 12, 2015



Design Process 

Design

Program

Relationshi
ps

Criteria

40

Design

Health

Safety

Learning  

Impacts Based On 



ECE Facility Design Criteria 

41

 2013 CA Compressive Early 
Learning Plan 

 LINCC  “Classroom Best Practices 
Checklist”

 Distribution mid-2015



Site Considerations 
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External Factors
 Site Analysis

• Air

• Soil

• Ground Water

• Gas lines  

• Traffic

• Future Building 
Plans 

• Weather Patterns 

• Sun



Program Considerations 

43

Over Crowding  

 Supportive Responsive 
Relationships

 Stress

 Infection 

 Noise Level

 Over Stimulation

 Can’t Make Connections 



Small Group Size & Low Child-

Teacher Ratios
 Group Size & Ratios 

 < 12 months       Group Size  6       Ratio 1:3
 13-35 months     Group Size  8      Ratio 1:4  
 3 year-olds         Group Size 14      Ratio 1:7 
 4 year-olds         Group Size 16      Ratio 1:8
 5 year-olds         Group Size 16      Ratio 1:8

Endorsed by
 American Academy of Pediatrics & American Public Health 

Association 
 National Resource Center for Health and Safety in Child Care and 

Early Education
 Local Initiatives Support Corporation (LISC)
 Harvard University - Center on the Developing Child

44



Small Group Size & Low Child-

Teacher Ratios  

 Meaningful responsive 
relationships

 Children receive better quality 
care 

 Form secure emotional 
attachments 

 Higher social competence with 
peers 

 Improved verbal interactions

45



Adequate Activity Space   

 50 Usable Square Feet per Child excludes

 Circulation pathways

 Classroom support areas - food prep, storage

 Child diapering & toileting areas 

 Cribs and nap rooms

 Furniture: shelves, etc.

 Administration areas

46



Adequate Activity Space   

 Essential for healthy, safe, 
learning 

 Encourages strong positive 
relationships 

 Too small classrooms

 Sick more often

 Aggressive behavior
47



Classroom Sinks    

Child Height Sinks 
 All Classrooms        1 child-height sink in diaper/toileting
 All Classrooms        1 child-height sink in classroom

 Adult Height Sinks 
 IT Classrooms        1 adult-height sink dedicated in diapering 

area
 All Classrooms        1 adult-height sink dedicated snack/food 

prep 
 All Classrooms        1 adult-height sink dedicated non-food 

activities 

48



Classroom Sinks    

49

 Essential for Healthy 
Classroom

 Personal & Center Hygiene 

 Disease Transmission

 Prevent Contamination 

 Located Require Hand 
Washing



Good Air Quality    

50

 Heaters & Air Conditioners 
 HVAC controls in classroom staff 
adjust
 Perform yearly maintenance 
inspection 
 Correct capacity & quiet
 Change filters quarterly

 Ventilation System 
 To control & remove odors
 Vent to outdoors, not back into 
building 
 Ventilation diapering & toileting 
areas 



Good Air Quality    

51

 Fresh Air and Circulation

 Minimum 2 operable windows with 

screens

 Construction & Furniture Selection
Materials do not off-gas & non-toxic

 Paint and Finishes
 Zero to low Volatile Organic Compounds 
(VOCs) 

 Moisture Leaks - Potential Mildew & 
Mold 

 Toilets, sinks, appliances, ceiling, window, 
doors, etc.



Good Air Quality    

52

 Flooring potential sources of 
mildew & mold 

Flooring easy to clean & nontoxic
Linoleum 

 Carpeting not recommended 
Cleanable area rugs non-slip 
padding 
IT & large area carpet tile 

• Padded, low-pile, neutral 
color
• Non-toxic, anti-microbial 
• Easy to clean & replace 



Good Air Quality    
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 Use Outdoor & Indoor 
Mats  

 Commercial
 Durable
 Easy to clean  
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Adequate & Organized Storage 

 Ample, Appropriate & 
Organized Storage 

 Conveniently located 
 In-classroom frequently 
 Outside-classroom 

infrequent
 Upper wall cabinets
 Identify space for: 

Diaper pails, recyclables, 
sink trash cans  



Adequate & Organized Storage 

55



Resources 
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 “Health and Safety Checklist for Early Care and Education 
Programs”
CA Childcare Health Program 

ucsfchildcarehealth.org
 “Integrated Pest Management: A Curriculum For Early Care and 

Education Programs”
CA Childcare Health Program 

ucsfchildcarehealth.org
 “GreenCare for Children Pledge Worksheet” 

greencareforchildren.org 
 “Tools for Schools” 

epa.gov/iaq/schools/



Designing Healthy Children’s 

Centers

57

Kathryn Tama                                                     

kathryn.tama@gmail.com

mailto:kathryn.tama@GMAIL.COM


Tools and 

Practices for 

Green Child Care

Bobbie Rose RN PHN

UCSF School of Nursing

California Childcare Health Program



Healthy Brain Development

 Healthy Relationships

 Healthy Nutrition

 Healthy Environments



Exposures that Can Harm 

Children
 Lead

 Pesticides

 Pests and Pest Waste

 Chemicals in Disinfectants/Air Fresheners

 Flame Retardants

 Dust

 Mold

 Viruses and Bacteria



Green Cleaning 

and 

Integrated Pest Management 

(or IPM for short)



Steps to Green Cleaning

 Bring less dirt in (door mats, shoe-off policies).

 Use a HEPA Filter Vacuum Cleaner.

 Use microfiber mops and cloths.

 Reduce clutter.

 Repair hard surfaces, (including chipped paint.)

 Repair leaks in roofs, pipes, windows etc.

 Provide good ventilation (change filters, open 
windows).

 Choose less toxic cleaners and disinfectants.

 Wash hands. 





Green Cleaning



Choosing Products to 

Sanitize and Disinfect



MSDS



Integrated Pest Management in ECE

﻿ INTEGRATED PEST MANAGEMENT TOOLKIT FOR EARLY CARE AND EDUCATION PROGRAMS

CALIFORNIA CHILDCARE HEALTH PROGRAM

INTEGRATED PEST MANAGEMENT IN 

EARLY CARE & EDUCATION PROGRAMS

1



Key Messages for IPM

 Prevent

Remove pest access to your building

Remove pest food, shelter, water

 Inspect

 Identify

 Monitor

 Manage using least toxic measures



Green Child Care is also 

Asthma Friendly Child Care



Resources Supporting Healthy 

Environments in Child Care
 Go Green Rating Scale www.gogreenratingscale.org/
 CERCH http://cerch.org/
 CEHN http://www.cehn.org/
 EPA Healthy Child Care http://www2.epa.gov/childcare
 EPA Design for the Environment http://www.epa.gov/dfe/
 Eco-Healthy Child Care 

http://www.ecohealthychildcare.org/
 PEHSU http://coeh.berkeley.edu/ucpehsu/
 CDC Healthy Homes http://www.cdc.gov/healthyhomes/
 CCHP Health and Safety Checklist for Early Care and 

Education www.ucsfchildcarehealth.org
 Online Pest Management Professional Training on IPM in 

Child Care

http://www.gogreenratingscale.org/
http://cerch.org/
http://www.cehn.org/
http://www2.epa.gov/childcare
http://www.epa.gov/dfe/
http://www.ecohealthychildcare.org/
http://coeh.berkeley.edu/ucpehsu/
http://www.cdc.gov/healthyhomes/
http://www.ucsfchildcarehealth.org/


Programs to Quit Smoking

 California Smokers Helpline

 1-800-NO-BUTTS

 http://www.nobutts.org/

http://www.nobutts.org/
http://www.nobutts.org/
http://www.nobutts.org/


Phil Boise
Crafting a Green Child 

Care Assessment and 

Implementation Tool



Green

Gardener

Training

Program

40 hours

1,000 students

60% Spanish

Statewide

Early Care       School           Home Public Space             Food

Protect Children



• Established 2001

• Help providers

manage hazards

• Survey

• 748 responses 
– 291 centers

– 457 family

GreenCare for Children



How

Regional

National / International

Comprehensive



www.GreenCareForChildren.org



Checklist Challenges

Technical information

 Limited ‘yes / no’ situations

 Measurable standards

 Compliance

 Portability



• Redleaf Press

• First of kind

• Graduated 

leads to 

improvement

• Companion 

handbook

Go Green Rating Scale

GGRS



GGRS

Comprehensive

9 Sections – 43 Scale – 64 Guidelines –

311 Measures – 300 Pages



GGRS

- Tested

Field tested: 28 sites, 15 states, 3 countries, 
8 military bases, 5 family centers, 15 centers



GGRS

- Compatible

Crosswalk with 
NAEYC / NAFCC / Head-Start / DoD



Exact Agreement
Go Green = 83%



With multiple raters, scores were statistically the same 
83% of the time.

Adjacent Agreement
Go Green = 93%

With multiple raters, scores were within one point of 
one another 93% of the time.

GGRS

Reliability and Validity



Leadership

Vision of goals

Community recognizes benefits

Plan – organize, articulate, implement

Measure progress



Why:

Benefits

• Economic incentives

• Market incentives

• Social incentives

–Peer recognition

–Innovation / leadership

–Quality

–Healthier future







Coordinating 

Green Child 

Care Resources 

Locally
Kim Hazard

Alameda County Early Care 

and Education Program



Greening Preschools “Phase I”

 Over 1,500 children know how to Reduce, 

Reuse, Recycle and Rot before starting 

Kindergarten

 600 teachers received in-depth 4Rs training

 56 preschool centers added or improved 

recycling and compost services 

 300 tons of waste diverted from the landfill

 CO2 from taking 180 passenger cars off the 

road!





Greening Preschools “Phase II”

 Green Ambassador Stipend

 Green Teams

 New Supports

 Purchasing Policy and Guide

 Green Business Program



Food & 
Gardens

Recognition

Facilities

Air Quality
Green 
Cleaning

Waste

General 
Green CC 
Resources

A.C. 
Greening 

Preschools 
Program



Food 

Recognition Facilities

Air Quality

Green Cleaning

Waste

General Green CC 
Resources

AC 
Greening 

Preschools 
Program

Green Business Program



Thank You!
• Asa Bradman

• www.cerch.org

• abradman@berkeley.edu

• Kathy Tama

• www.buildingchildcare.org (checklist pending)

• kathy.tama@gmail.com

• Bobbie Rose

• www.ucsfchildcarehealth.org

• Bobbie.Rose@ucsf.edu

• Phil Boise

• www.greencareforchildren.org

• pboise.ipm@earthlink.net

• Kim Hazard & Ellen Dektar

• http://acgov.org/ece/green_childcare.htm

• Kim.Hazard@acgov.org

• Ellen.Dektar@acgov.org

http://www.cerch.org/
mailto:abradman@berkeley.edu
http://www.buildingchildcare.org/
mailto:kathy.tama@gmail.com
http://www.ucsfchildcarehealth.org/
mailto:Bobbie.Rose@ucsf.edu
http://www.greencareforchildren.org/
mailto:pboise.ipm@earthlink.net
http://acgov.org/ece/green_childcare.htm
mailto:Kim.Hazard@acgov.org
mailto:Ellen.Dektar@acgov.org

