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A challenge with childhood lead poisoning is that it is typically insidious. At
low to moderate levels of exposure and blood lead levels, there are typically
no symptoms at all and no physical signs that are apparent to a clinician. At
moderate to high levels of exposure, children may complain of a variety of

may result in indications of clumsiness, agitation or decreased activity and
drowsiness, which can proceed to vomiting, stupor and convulsions in more
severe cases.72

Health Impacts of Lead Exposure
Figure 5 Lead Poisoning Symptoms in Children
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• Hearing problems
• Balance

• Sluggishness
• Fatigue
• Malaise

Mouth:

Seizures
Convulsions
Loss of coordination
Weakness
Coma

Headaches
Developmental delay
Learning difficulties
Behaviour and learning problems, or slowed growth
Aggression
Irritability
Clumsiness
Agitation
Drowsiness
Inattentiveness
Hyperactivity
Disorganization

Skin:
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Loss of appetite
Weight loss
Anaemia
Abdominal pain
Nausea and vomiting
Diarrhoea or constipation
Colic

UNICEF report, 2020

• Unusual paleness

Lead Poisoning Symptoms in Newborns
from Prenatal Exposure:
• Premature birth
• Lower birth weight
• Slowed growth
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The Toxic Truth: Children’s Exposure to Lead Pollution Undermines a Generation of Future Potential

3 Lead
Alters Neurotransmitter
Release
How Figure
lead
affects
IQ scores
When calcium (Ca2+) enters a neuron, the neuron releases neurotransmitters (green diamonds) to send a signal to the next neuron. Lead (Pb2+) can
interfere with this process in two ways. When lead blocks calcium entry into the neuron, the neuron releases less neurotransmitter and sends a weaker
signal to the next neuron. Lead can also cause aberrant neurotransmitter release when calcium is not present.
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This affects
• Planning
• Setting future goals
• Changing behavior

Children have trouble in
school and problems with
impulse control that
continues into adulthood.

Lead-exposed children have
missed connections in the
prefrontal cortex.

Lead

Lead

Dendrite of
receiving
neuron

Lead blocks the signalling
process.

Source: Mary Gearing and Krissy Lyon, SITNBoston, Harvard University Graduate School of Arts and Sciences. See: http://sitn.hms.harvard.edu/flash/2016/deadly-biology-lead-exposure/)
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Distribution of IQ scores
due to lead exposure in US
Figure 2 Losses Associated with a 5-Point Drop in IQ per 100
Million People
Distribution of IQ Scores in US Children
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Distribution of IQ Scores in Lead-Exposed US Children
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Source: The WHO and the Lead Paint Alliance54, originally Weiss B. Neurobehavioral toxicity as a
basis for risk assessment. Trends Pharmacol Sci. 1988;9(2):59-62.doi:10.1016/0165-6147(88)90118-6.
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Blood lead levels
Figure 4 Effects of Blood Lead Levels on Children and Adults
Blood Lead
Levels in
μg/dL
(micrograms
per deciliter)

Effects

Children & Adults

<5 µg/dL

Decreased IQ, cognitive performance and academic achievement;
increased incidence of problem behaviours and diagnosis of attention
deficit/hyperactivity disorder; reduced fetal growth (based on maternal
blood concentration); impaired renal function; reduced synthesis of
aminolevulinic acid dehydratase (ALAD), contributing to anaemia

<10µg/dL

Delayed puberty; developmental toxicity

<20 µg/dL

Increased level of erythrocyte protoporphyrin; decreased vitamin D
metabolism; decreased calcium homeostasis

>20 µg/dL

Anaemia

>30 µg/dL

Reduced nerve conduction velocity; increased vitamin D metabolism;
increased risk of hypertension in adulthood

>40 µg/dL

Decreased haemoglobin synthesis

> 50 µg/dL

Severe neurological feature

> 60 µg/dL

Abdominal coli; features of acute poisoning but no encephalopathy

> 90 µg/dL

Encephalopathy

> 105 µg/dL

Severe neurological features

150 µg/dL

Death

<5 µg/dL

Impaired renal function; reduced synthesis of delta-aminolevulinic acid
dehydratase, contributing to anaemia

<10 µg/dL

Hypertension, increased cardiovascular-related mortality, spontaneous
abortion, preterm birth

> 40 µg/dL

Peripheral neuropathy, neurobehavioural effects, abdominal colic

> 50 µg/dL

Decreased haemoglobin synthesis

No safe blood lead level in children has bee
Even low levels of lead in blood have been
to affect IQ, ability to pay attention and aca
achievement...Effects of lead exposure can
corrected".66 The absence of an identified B
deleterious effects, combined with the evid
these effects appear to be irreversible, und
critical importance of primary prevention.67

-- The US Centers for Disease Control and

The Molecular Process that
Causes Lead Toxicity

At a molecular level, lead alters very basic nerv
– such as calcium signalling. It does so by inhib
or displacing the actions of calcium.68 It can th
molecules, including sulphydryl and amide gro
and alter their configuration as well as diminish
their functions, including the releasability of or
In some cases, it prevents calcium-dependent
neurotransmitters, and in others it can augmen
events, such as protein kinase C and calmodul
channels and processes inhibit major functions
neurological development and the healthy grow

Adults

Source: The World Health Organization65
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The source of lead exposure?
Figure 7 Where Lead Can be Found
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Some traditional cosmetics
Lead-based paints and pigments
Some toys and jewellery
Certain herbal, traditional and ayurvedic medicines
Dust and chips from peeling, cracking lead-based paint
Certain spices and candies
Some solders in food cans
Lead-based ceramic glazes on dishes and cooking pots
Some metallic cookware
Leaded gasoline
Lead water pipes and fixtures
Contaminated industrial sites
Unsound ULAB recycling sites
Emissions from waste incinerators
Contaminated soil where children play and food is grown
Family members with occupational exposure who bring lead dust home on clothes and shoes
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UNICEF report, 2020
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Note: The above infographic is an illustrative example only of likely sources of lead exposure. It is not meant to be fully comprehensive of all possible exposure pathways.
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BPb results, and, vice versa, the lowest SPb communities had the
lowest children’s BPb results. The associations between SPb and
children’s BPb are linked to community location because this
variable corresponds to traffic volumes within individual communities, and hence differences in community Pb aerosol exposure
(25, 36, 37). Our contribution is a temporal dimension from 2
surveys conducted at an interval of 12 to 15 y. The temporal dimension assists
with identifying
processes that
Median
topsoilurban
Pb ecosystem
in communities
contribute to the continuous national decline of children’s BPb.

(inhalation) or settled dusts (hand-to-mouth behavior), and
multiple

children’s behavioral responses are compounded by
Soil Lead Levels and Blood Lead Levels
sources of contact and feedback mechanisms at play.

Air Pb Inputs, Decreases, and Legacy Pb. Atmospheric Pb drives the
metabolism of the city and, in this context, is the major input
source, which is largely derived from Pb additives in gasoline. TEL
xenobiotic
additive indecreased
gasoline that was44%
introduced into cominis aNew
Orleans
merce in the mid-1920s (45) and became almost universally used

while children’s Blood Pb levels declined 64% over 15 years

Fig. 1. SPb and BPb data for the 2 surveys (n = 274). (Left) Association of SPb and BPb observed in the 2001 survey. (Right) Unflooded and flooded communities
distinguished to observe the effect of flooding by Hurricane Katrina on SPb and BPb. The regressions of flooded and unflooded communities are similar, showing
that the reduction in SPb and BPb is occurring in all communities.

Mielke et al., 2019

22060 | www.pnas.org/cgi/doi/10.1073/pnas.1906092116

Mielke et al.
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Lead levels in Atlanta soils
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Slag found in the neighborhood
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EPA site investigation
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National Priorities List
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Investigation area

~~~~
,•, :

..

..
I

,

,,.

"

' I
,'a/
Ill ,.

l

'j,: l

,. -

I

~ a l Im!/

~(OO(m!I

I

~

·)!

r

~
0

l •.r ,

..

4.''
'

16

Investigation area

Source: Georgia Health News
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High Lead Poisoning Risk Counties in GA

. 5, No. 2

children with the highest need

isk Maps
osed to lead via imported toys
s associated with living in or
1978 (Landrigan et al., 2010;
998). The Consumer Product
residential lead paint in 1978.
have a risk for lead exposure,
carry a higher risk due to high
before that time (Markowitz &
A primary prevention goal of
en from being exposed to lead
geting the location of pre-1978
blic health interventions can be
re are approximately 4,094,812
ed 1,548,796 (38%) built prior
built prior to 1950 (Census,
of high-risk housing, the DPH
reviewed an existing lead
and determined that the map
simplicity, limited geographic
se of geographical information
ombined with census data on
illance, new spatial maps were
ies in which children are at a
For all counties, these updated
r or renter) and location of pres allowing the DPH to target
e refined scale.

Rustin et al., 2015

Figure 1.0- Georgia High Risk Counties
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Lead Exposure in Metro Atlanta

Distler and Saikawa, 2021
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Where should we target in Georgia?
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Where should we target in Georgia?
Maybe we need to target other areas for prevention purposes.

Distler and Saikawa, 2021
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Where to target in Metro Atlanta?

Distler and Saikawa, 2021
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Phytoremediation experiment in the field

Photo: Alicia Wun
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Phytoremediation/Phytostabilization
Soil Pb reduction after the experiment
Measured by ICP-MS

Measured by XRF

107 ppm
85.3 ppm

69.2 ppm
48.4 ppm

n=12

n=12

Decrease of 21.7 ppm (p=0.0970)

n=3

n=3

Decrease of 20.8 ppm

Wun et al., in prep
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Phytoremediation/Phytostabilization

Selected Plant Species

Experiment in the greenhouse

Helianthus annuus
(sunflower)

Gomphrena globose
(globe amaranth)

Vigna unguiculata
(cowpea)

Brassica pekinensis
(Chinese cabbage)

Yao et al., in prep
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Soil Pb reduction after the experiment

The main

Pb conce
flower (e
Yao et al., in prep.
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Recommendations
• Soil Pb contamination is an issue in the Westside and
potentially other areas in Atlanta and beyond.
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What are we doing now?
Check it
out here

PARTICIPATE IN A FREE SOIL LEAD
SCREENING OPPORTUNITY

COMMUNITY SCIENCE
SOILSHOP
October 15 - November 15

SCAN THE QR CODE TO LEARN HOW TO
COLLECT YOUR SOIL SAMPLE AND WHERE TO
DROP OFF YOUR SAMPLES
Visit our website at www.atlsoilsafety.com
for more information or email us at
atlsoilsafety@emory.edu

PREPARE
YOUR
SOIL
SAMPLE

5

Mark your sample on your Ziploc
bag(s) using a sharpie - write
your first name initial, last name,
street name, zipcode, and S1 for
your first sample and S2 for your
second sample
Example: Jane M. Doe living on
Clifton Road in the zipcode 30329
would label their bag like this:

1

Select up to two sites where
you want to test soil lead in
your residential area

2

Watch the instruction video
and take six scoops per site in
a container

3

Mix the soil in your container
and remove all rocks, twigs,
and big objects then dry the
soil in the sun

4

Move your soil to a ziploc bag

J
Doe
Clifton
30329
S1/S2

6

Place your ziploc bag(s) into
a bigger bag with a piece of
paper that has your sample
label (same as above) and
email address

7

Fill out the online form on our
website atlsoilsafety.com

8

Drop off your samples at
one of the locations listed
on our website
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Recommendations
• Soil Pb contamination is an issue in the Westside and
potentially other areas in Atlanta and beyond.
• Better screening is essential for both soil and blood Pb levels.
• The high-risk areas for Pb exposure need to be revisited.
• Soil regional screening level for Pb should be more stringent
and more comprehensive measures for health risk assessment
is needed.
• There is an urgent need for a low-cost remediation option for
the community.
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