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Module A 
The Problem With Lead Paint 

Toolkit for establishing laws to eliminate lead in paint 



Outline 

• Background 
• Paint basics 
• What components of paint can contain lead? 
• Why lead paint is a problem? 
• Summary 
• References 
• Point of contact 
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Background 
• Lead paints contain lead compounds that 

are added to give certain properties to 
the paint. 

• Lead paints are still widely available and 
used in many countries. 

• Uses include decoration of interior and 
exterior surfaces in homes and public 
buildings, on roads and bridges, and also 
on toys, furniture and playground 
equipment. 

• Water-based paints rarely contain 
intentionally-added lead. 

   3 

The term paint is 
used to also 

include 
varnishes, 

lacquers, stains, 
enamels, glazes, 

primers, and 
coatings 



Paint basics - categories 

• Paint is sometimes categorized by its solvent base: 
 water-based paint - commonly called latex paint 
 organic solvent-based paint - commonly called alkyd paint. 

• Paint is sometimes categorized by its intended use, e.g.:  
 decorative paints  
 industrial paint  

• Some paints are categorized by their finish, e.g.: 
 enamel paint - hard, glossy and opaque finish. 
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Paint basics - ingredients 

• Pigment and fillers 
 Provide colour, hiding power and control gloss. 
 Fillers are special pigment materials are sometimes added to 

provide opacity and thickness to the paint.  

• Resin  
 Functions as a binder to hold the pigment particles together and 

provide adhesion to the surface painted. 

• Solvent  
 Acts as a carrier for the pigments and resin.  
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Paint basics - ingredients 

• Drying agent (drier) 
 The drying agent is added to some solvent-based paints to catalyze 

the reaction resulting in hardened cross-linked polymer networks 
that bind the pigment to the painted surface.  
 The result is often a dried paint with a hard, glossy surface. 

• Other additives  
 A variety of substances can be added to the paint to enhance the 

paint's properties, such as ease of brushing, scuff resistance, sag 
resistance, corrosion resistance and increased durability. 

 
(Reference 1) 

  6 



Lead compounds have a range of 
functions in paint 
• Pigments - The most commonly used lead pigments are 

lead chromates and lead molybdates which are bright 
yellow, orange or red in colour. 

• These pigments can also be used in a mixture with other 
pigments to produce bright colours such as green and 
purple. 

• Lead carbonates and lead sulfates can be used as white 
pigments, but are rarely used since lead-free alternatives 
perform better. 
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Lead compounds have a range of 
functions in paint 
• Drying agents and catalysts - e.g. lead naphthenate and 

lead octanoate. 

• Corrosion resistance agents - Added to paints used on 
metal surfaces, e.g. lead tetroxide (also called red lead or 
minium). 

• Unintentional contamination - Trace quantities of lead may 
sometimes be present in the fillers and other earth-based 
ingredients that are used in paint formulation.  

• Alternative, non-lead compounds can perform as well as 
lead-based ones and the paint is of equivalent quality (see 
module E). 

  8 



Contribution of components to the 
lead content of paint  
• Concentration is expressed in terms of the proportion of lead 

to the weight of the total non‐volatile part of the product, or 
of the weight of the dried paint film. 

• A range of units may be used e.g. ppm, %, µg/g, mg/kg 
 10 ppm = 0.001% = 10 µg/g = 10 mg/kg 

• Lead-based pigments may contribute around 1500 to 
>100 000 ppm, depending on whether they are mixed with 
other pigments or used alone.  
 Red and yellow paints may have particularly high lead content.  
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Contribution of components to the 
lead content of paint  
• Lead-based driers may contribute around 1200 to 6000 ppm 

or more, depending on whether they are mixed with other 
driers. 

• Where there is unintended contamination, this typically  
contributes ≤90 ppm, though sometimes more – thus 'lead-
free' paints may still contain a small amount of residual lead 
(it is not possible to have paint with 0 ppm of lead). 
(Reference 2) 

• Information on the actual lead content found in country-
based studies of paint is presented in Module F. 
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Types of paint that may contain lead 

• Decorative paints (also called 
architectural paints, home or residential 
paints) - used on the exteriors of buildings 
such as houses, schools and commercial 
premises, and on interior surfaces such as 
walls, ceilings, floors, windows and trim. 

• Coatings – used in the manufacture of 
toys, pencils, furniture and other household 
items. 

• Glazes – used on pottery e.g. food 
containers, cups, bowls, cooking pots. 
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Types of paint that may contain lead 

• Rust and corrosion resistant paints - 
used on metal structures e.g. on school 
playground equipment, bridges, oil rigs. 

• Industrial paints e.g. used as coatings 
for automobiles, equipment, plastic 
components, painting road markings etc. 

• Artist's paint – specialized oil paints 
containing lead pigments, usually 
exempted from regulatory controls. 
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Why is lead paint a problem? 
• Lead paint is a source of lead exposure during its 

manufacture, application and removal.  

• Lead paint breaks down over time, fragmenting into flakes 
and dust that can contaminate the domestic environment. 

• Lead is persistent in the environment, and when released 
can remain there indefinitely. 

• Lead paint can leave a legacy of potential human exposure 
for many years into the future – children are particularly 
vulnerable. 
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Why is lead paint a problem?  
• Lead paint that is peeling, chipping, chalking or cracked is a health 

hazard, however, intact lead paint in good condition is usually not a 
hazard.  

• Lead dust is created when lead paint is scraped, dry sanded, heated 
or burned, or when painted surfaces rub together. Lead chips and 
dust can settle on surfaces and objects that people touch. Settled 
lead dust can re-enter the air when people vacuum, sweep, or walk 
through it. Dust from lead paint can contaminate soil. 

• Lead in soil can be a source of exposure when children play on the 
ground, or when people bring soil into the house on their shoes. 
Plants can absorb lead from the soil and lead can enter the food 
chain. Lead present in soil may also migrate into underground water 
in certain circumstances.  
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Why is lead paint a problem?  
• There is no known level of lead exposure that is considered safe. 

• Children can be highly exposed because they spend time on the 
ground and frequently put their hands to their mouths.  

• Childhood lead exposure can damage the brain and nervous system 
resulting in decreased IQ and behavioural problems. 

• Lead also causes a significant burden of disease through other long-
term impacts on health. 

• Lead released into the environment is readily transported through air 
and water and has toxic effects on both terrestrial and aquatic 
organisms 

See Modules B.i. and B.ii. for more information on the health and 
environmental impacts of lead 

   15 



Summary 
• Lead paint can contain a range of lead compounds for

different purposes

• Lead paint can cause a long-lasting hazard to health in all
age groups, however, children are especially vulnerable
 There is no known safe level of exposure to lead

• Paints are available that do not contain lead compounds
while still having the required properties, such as colour,
corrosion resistance etc

• Eliminating lead paint provides a net benefit to society
and public health
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Health Hazards of Lead 
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Multiple pathways of exposure to lead 
from paint 

Paint 
manufacture   

 
Paint application 

& removal 
  

 
Decaying paint 

  

 
Lead-painted 
toys, furniture 

  

 
Lead in dust 

& soil  
  

Body burden e.g. 
blood lead 

concentration. 
 

 Health outcomes 
e.g. reduced IQ, 
abdominal colic, 

anaemia 

 
Lead in air 

  

 
Inhalation 

  

 
Ingestion 
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Two main routes of exposure to lead 

• Inhalation of fine particles and 
fumes e.g. from sanding or 
burning lead paint 
 

• Ingestion of dust and paint chips 
 Children with pica are at particularly 

high risk. 

 Picture is a radiograph of a child with 
lead poisoning from eating lead paint, 
showing paint chips (white spots) 
dispersed throughout the gut. 

(Reference 1) 
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Lead accumulates in the body  
• Bound to red blood cells and distributes to soft tissues, 

e.g. brain and kidneys, and bone. 

• Lead absorption is increased when there is nutritional 
deficiency e.g. calcium or iron deficiency. 

• Stored in bone for many years (half-life = 10–25 years) 
 In adults 90% of body burden may be in bone. 

• Lead in bone provides a store from which lead can move 
back into blood and to target organs. 
 Lead can remobilize from bone during pregnancy, lactation 

and the menopause. 
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Lead is a multi-system toxicant 
Brain & nervous system damage 

Hearing problems 

Muscle & joint  
pain 

Anaemia 

High blood pressure 

Decreased IQ 

Learning difficulties 

Speech, language and 
behaviour problems 

Slow or reduced 
growth 

Kidney damage 

Digestive problems 
Reproductive problems (adults) 

6 



Features of lead poisoning may be 
non-specific  
• Low-level exposure – features of poisoning may be subtle 

e.g. reduced IQ, impaired hearing, increased risk of 
hypertension. 

• Features of overt poisoning include: anorexia, abdominal 
colic, constipation, fatigue, mood changes, anaemia and  
developmental regression in young children.  

• Lead poisoning may be misdiagnosed e.g. as 
appendicitis, psychiatric illness. 
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Lead poisoning can be life-
threatening  
• High dose acute/sub-acute exposure can cause lead 

encephalopathy with irritability, ataxia, coma, convulsions, 
death: 
 e.g. >400 children have died in NW Nigeria from environmental 

exposure to lead. 

• Severe lead poisoning is possible from repeated ingestion 
of lead paint chips (pica). 
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Who is at risk? Children  
• Children are especially vulnerable 
• Children have greater exposure:  
 hand-to-mouth activity, mouthing objects  
 consume more food and drink, and breathe 

more air per kg body weight than adults 
 absorb 4–5 times more lead from the gut than 

adults  
 nutritional deficiency, e.g. calcium, iron, 

increases bioavailability of lead.  

• Exposure may already occur in utero 
(Reference 2) 
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Who is at risk? Children  

• Fetal period and early childhood are critical periods for 
neurological and other organ development.  

• Damage to the neurological system may be permanent. 
 Reduces a child's potential for intellectual development. 

 Increases the likelihood of behavioural disorders including 
aggression. 

• Children have more years of future life for expression of 
long-term effects. 

(Reference 2 & 3) 
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Who is at risk? Pregnant women 
• Pregnancy mobilizes lead stored in bone, releasing it 

back into blood where it can be circulated to maternal 
tissues and the fetus. 

• Further exposure from the environment raises the blood 
lead concentration even higher. 

• Increased risk of hypertension during pregnancy. 

• Exposure of pregnant women can result in exposure of 
the fetus – may cause reduced fetal growth.   
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Who is at risk? Other adults 
• Most adult exposures are occupational e.g. manufacturing 

lead paint, stripping paint using unsafe methods, recycling 
lead-containing materials.  

• Non-occupational exposure can occur in the home from 
house paint that has flaked or chalked as it has aged or 
been disturbed during home renovations, or from the use 
of lead paints and metal in hobbies and crafts. 
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No known threshold for toxic effects – US 
National Toxicology Program assessment 
of evidence  

(Reference 3) 
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Lead causes significant burden of 
disease  
• 495 550 deaths in 2015 from long-term effects. 

• 9.3 million disability adjusted life years (DALYs). 

• Estimated to account for:  

 12.4% of the global burden of idiopathic intellectual disability (i.e. 
disability other than that from known causes such as genetic 
factors) 

 2.5% of the global burden of ischaemic heart disease 

 2.4% of the global burden of stroke. 

(Estimates from Institute for Health Metrics and Evaluation - Reference 4) 
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Small IQ reduction has significant 
societal impact (mean IQ 100) 

Mean IQ = 100 

(Reference 5) 
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Small IQ reduction has significant 
societal impact (mean IQ 95) 

Mean IQ = 95 

(Reference 5) 
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Economic costs of lead exposure 
are high 
• Estimated economic losses due to reduced IQ from 

preventable lead exposure is approx 1.2% of global GDP. 

• Largest economic burden of lead exposure is borne by 
low and middle income countries.  

• Economic losses by region (in international dollars): 
 Africa:   I$ 134.7 billion  

 Asia:    I$ 699.9 billion 

 Latin America & Caribbean: I$ 142.3 billion 

 USA:    I$   50.9 billion 
(Reference 6. See also module Biii) 
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Economic benefits of action can be 
substantial 
• Economic benefits of action to ban new lead-containing 

paint: 

 avoids future costs of lead exposure to new paint e.g. from 
reduced IQ;  

 avoids future costs of hazard controls for legacy paint e.g. 
remediation. 
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Economic benefits of action can be 
substantial 
• Economic benefits of action to control hazards of legacy 

lead-containing paint (USA data). 

 Estimated cost of lead paint hazard control is US$ 1–11 billion. 

 Benefits of lead hazard control e.g.: reduced health care costs, 
reduced need for special education, reduced crime, increased 
earnings and tax revenue.  

 Total annual saving (costs minus benefits) estimated as US$ 192–
270 billion. 

 Each US$ 1 invested in lead paint hazard control yields return of 
US$ 17–221. 

(Reference 7) 
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Summary 
• Lead exposure causes toxic effects in multiple body 

systems; some effects are permanent; children are 
especially vulnerable. 

• There is no known level of lead exposure that is 
considered safe. 

• Lead exposure has both a personal and a societal impact.  

• Lead poisoning is preventable: implementation of lead 
control measures has significantly reduced population-
level blood lead concentrations. 

• Removing lead paint as a source of exposure will have 
significant health and economic benefits. 
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Analytical Methods for Measuring 
Lead in Blood 
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Background 
 
• Lead exposure is primarily assessed 

through measurement in whole blood.  
• The most common laboratory methods 

to measure blood lead concentrations 
are: 
 Anodic Stripping Voltammetry (ASV)  

 Atomic Absorption Spectrometry (AAS)  

 Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS)  

Analytical methods 
differ in their limit of  
detection, accuracy, 
costs and technical 
requirements (e.g. 

sample preparation, 
calibration, and  

skilled personnel) 
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Sample collection  
Care is needed 
• Essential to avoid external contamination of the sample. 

 Personnel should be trained in good sampling and handling 
techniques to avoid contamination. 

 Collect, store and transport samples in a lead-free environment. 

 Thoroughly cleanse the skin around the puncture site. 

 Use lead-free sampling equipment and tubes. If not available send 
'blanks' from same batch to the laboratory for testing of background 
lead content. 

• Observe universal biosafety precautions. 
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Sample collection 
Care is needed 
• Collect whole blood in a tube containing EDTA or heparin. 
 Invert the filled tube 8–10 times to ensure adequate mixing. 

 Clotted samples should be rejected – analytical results will be  
unreliable.  

• Make sure to label the tube with the patient's identification 
details. 

• Refrigerate samples (<4ºC) that are awaiting analysis – 
do not freeze. 
 Note: does not apply to samples measured using point-of-care 

device, which should be kept at room temperature. 

5 



Choice of analytical method is 
determined by resources and needs 
• Resource issues include:  
 availability of trained laboratory staff; 

 cost of reagents and other materials e.g. special gases, 
compressed air; 

 typical number of analyses needed (cost per analysis) 
− economy of scale possible with methods that allow multiple 

analyses; 

 special operating requirements e.g. reliable electricity supply, 
cooling water. 
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Choice of analytical method is 
determined by resources and needs 
• Required limit of detection varies according to the reason 

for the analysis. 

• Population studies – may need a method accurate to 
<1 µg/dL 
 e.g. geometric mean blood lead concentration in USA in 2011–12 

was 0.973 μg/dL. 

• Confirmation of lead exposure and decisions on 
management – method accurate to 5 µg/dL acceptable. 
 Note: method may need to go to >65 µg/dL in severe cases of 

poisoning 
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Anodic stripping voltammetry (ASV) 

• Both laboratory-based and point-of-care devices 
available.  

• EDTA is the preferred anticoagulant for laboratory 
method. 

• Can analyse small samples: 50–100 µL. 
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Anodic stripping voltammetry (ASV) 
Laboratory method 
• Relatively low-cost.  

• Requires skilled laboratory technician and good quality 
reagents for best results. 

• Sample pre-treatment is needed. 

• Typical analytical range is 1–100 µg/dL, but greatest 
precision at blood lead concentrations >10 µg/dL. 

• May be interference from elevated blood copper. 

• Largely superseded by other methods. 
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ASV: Point-of-care device  
Considerations & limitations 

• Portable device, can run on batteries – 
can be taken to the site. 

• Uses a finger-prick (capillary sample), 
though venous samples can also be 
used. 

• Equipment is supplied with calibration 
device and controls for high and low 
blood lead concentrations. 

 

 
10 

Point-of-care device 



ASV: Point-of-care device  
Considerations & limitations 

• Laboratory technician is not required to 
perform measurement – any scientifically 
competent person can be trained to use 
the equipment. 

• Result available within minutes so 
immediate decisions can be made about 
management. 

(Pictures adapted from reference 1) 

 

Collect capillary or venous 
sample 

Put blood into a treatment 
reagent tube and mix by 
inverting 8–10 times 

Place a drop of sample on 
sensor. Results in 3 
minutes 
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ASV: Point-of-care device 
Considerations & limitations 
• Widely-used device, LeadCare II, has analytical range of 

3.3 - 65 µg/dL. 

• Has comparable accuracy with laboratory-based 
methods.  

• Elevated blood lead concentrations should, however, be 
confirmed with a laboratory-based method. 

• Some experience of using LeadCare II to measure higher 
blood lead concentrations by diluting the sample.  
(Reference 2) 
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ASV: Point-of-care device  
Considerations & limitations 

• Risk of sample contamination is high – extra care is 
needed: 
 finger-prick site likely to be highly contaminated with lead and 

needs thorough cleansing;  

 location of exposure likely to be highly contaminated e.g. with 
dust, so samples should be taken and analysed in a clean 
room.  
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Atomic Absorption Spectrometry  
(AAS) 

• Two techniques: Flame Atomic Absorption Spectrometry 
(FAAS) and Graphite Furnace Atomic Absorption 
Spectrometry (GFAAS). 

• Methods differ in sample size needed, limits of detection 
and complexity of sample preparation. 

14 
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Flame Atomic Absorption 
Spectrometry (FAAS) 
 
• Relatively easy to use and moderate cost.  

• Needs special gases.  

• Can be fitted with autosampler so multiple samples can 
be processed. 

• Limit of detection depends on sample preparation and 
method used  
 at best: ~10 µg/dL with sample size of 50–100 µL. 
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Graphite Furnace Atomic Absorption 
Spectrometry (GFAAS) 
 • Requires skilled laboratory technician. 

• Needs special gases.   

• Can analyse very small samples: 10-50 µL.  

• Methods available that can measure lead concentrations  
<0.1 µg/dL, though in routine use limit of detection is 
around 1–2 µg/dL. 

• Can be fitted with autosampler so large number of 
samples can be run. 

• Can be set up to measure multiple trace elements. 
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Inductively-coupled plasma mass 
spectrometry (ICP-MS)  
• Expensive and has high running costs 
more economical if used for large sample runs. 

• Requires highly-skilled laboratory technician. 

• Very low limit of detection: 0.1 μg/dL. 

• Can measure multiple elements from a small sample 
(50–100 μL). 

• Can determine isotope ratio, which may help to identify 
the source of the lead. 
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Lead isotope ratios can help to 
identify source 
• Four main isotopes of lead are 

208, 206, 207, 204. 

• Ratios of the isotopes vary by 
source of the ore. 

• Isotope ratio of soils represents 
mixing of lead from the various 
ores used in gasoline, consumer 
products and smelting. 

• If isotope ratio in a lead source 
and in blood can be characterized, 
then this can be useful 
‘fingerprinting’ of environmental 
pollution. 

(Reference 3) 

 

Chart shows group of children exposed 
to same source of lead and an 
individual exposed to a different 
source. 
(Reference 4) 
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Quality control considerations 

• Important that analytical results are reliable. 
• Laboratory should have in place an adequate quality 

management system e.g.: 
 standard operating procedures; 

 documented training and monitoring of staff performance; 

 use of certified reference standards; 

 internal quality control procedures – daily checks of analytical 
accuracy; 

 participation in external quality assessment scheme  e.g. US 
LAMP. 
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Laboratory quality assurance - 
LAMP 
• A voluntary program that focuses on assuring the quality 

of blood lead, cadmium, and mercury analyses. 

• Each quarter US CDC provides spiked blood samples, 
which are analyzed by participating laboratories who 
return the results to CDC. 

• CDC provides detailed reports on the laboratories about 
how well they performed these analyses. 

• No charge for participation. 
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Summary 

• Whole blood is the preferred sample for assessing 
exposure to lead. 

• Adequate measures should be taken to avoid sample 
contamination.  

• A range of analytical methods are available – the decision 
about which one to use is determined by the available 
resources and the limit of detection required. 

• Quality assurance procedures are important to ensure the 
reliability of analytical results. 
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Module C.ii. 
Analytical Methods for Measuring 
Lead in Paint 



Outline 

• Reasons for analysing the lead content of paint 
• New paint: Options for laboratory analysis of total 

lead content 
• Existing painted surface: Options for analysis of 

lead content 
• Using lead paint analyses to investigate the  

market for new paints 
• Summary, References and Contacts  
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Reasons for analysing the lead 
content of paint 
 

New paint for sale: 
 Assess the availability of lead-containing paint in the market and 

the need for better government regulation and enforcement 

 Provide consumers with information so they can choose non-lead 
paint and can push for government controls on lead paint 

 Draw attention to companies that produce lead-containing paint and 
encourage them to reformulate their products voluntarily 

Existing paint on structures: 
 Assess potential sources of exposure to lead from existing paint on 

structures, e.g. in homes, schools and playgrounds, and the 
possible need for mitigation measures   
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Optional methods for measuring 
lead in paint 
New paint prior to use: 

1. Laboratory analysis (three methods) 

2. High definition portable X-ray 
fluorescence analysis (HDXRF) 

Existing painted surface: 

1. Laboratory analysis (three methods) 

2. Portable X-ray fluorescence (XRF) 
analysis (on-site) 

3. Chemical test kits (on-site)   
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The choice of method 
depends on several 
factors e.g. the level 
of accuracy required, 
the substrate to be 
tested (new paint or 
painted surface), the 
analytical equipment, 

and the cost. 
 
 



Measurement units for test results 
Choice of analytical method and measurement unit 
depends on the reason for the analysis 

New paint 
Lead paint formulations and regulatory standards for lead in new 
paint are usually expressed as a percentage (%) or as parts per 
million (ppm), though some regulatory standards use milligrams 
per kilogram (mg/kg) 

 Laboratory analysis: lead content can be reported in ppm, % or 
mg/kg 

 HDXRF: lead content can be reported in ppm 

 100 ppm = 0.01% = 100 µg/g = 100 mg/kg 
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Measurement units for test results 
Existing painted surface 

Analysis of lead in paint on an existing painted surface may also 
be reported as the amount of lead per unit area: mg/cm2. There 
is no mathematical equivalence between ppm and mg/cm2  

 Laboratory analysis: lead content can be reported in ppm, %, mg/kg 
or amount per unit area (mg/cm2) 

 Portable XRF analysis (on-site): lead content is reported as mg/cm2 

 Chemical test kits (on-site): lead content is reported as a colour 
change when the concentration is above a specific threshold 
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New paint: Measuring total lead content 
is preferred over soluble lead content 
• Total lead measured by extracting all the lead present in 

the paint 
• Almost all national regulatory standards use total lead 

content 
• Promotes harmonization for exports to countries with total 

lead standards for products 
• Cheap, routine laboratory methods are available and 

many laboratories can do the measurements 
• Provides a more predictable test for manufacturers who 

have test results from ingredients 
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New paint: Measuring total lead content 
is preferred over soluble lead content 
• Soluble lead (migratable lead) content is assumed to simulate the 

uptake of lead from the gut when lead paint chips or coated objects 
are swallowed.   

• BUT: 
 there is no scientific basis to support this assumption 

 does not take account of exposure of lead in dust from deteriorating paint 
and does not provide the best measure of potential health risks 

• More expensive, more complicated laboratory method is needed 

• Technical modifications to paint can hide dangerous lead content, e.g. 
paint shown to have 13 000 ppm total lead content not detected by 
soluble lead test (ref 1)  
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New paint: Options for laboratory 
analysis of total lead content  
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Laboratory analysis: Three options 

Three commonly used methods are (in order of higher to 
lower limit of detection): 

1. Flame Atomic Absorption Spectrometry (FAAS)  

2. Graphite Furnace Atomic Absorption Spectrometry 
(GFAAS) 

3. Inductively Coupled Plasma Atomic Emission 
Spectrometry (ICP-AES) 
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Method 1: Flame Atomic Absorption 
Spectrometry (FAAS)  
 
Relatively easy to use and moderate cost  

Needs special gases  

Can be fitted with auto-sampler so multiple samples can 
be processed 

 Limit of detection depends on sample preparation and 
method used  
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Method 2: Graphite Furnace Atomic 
Absorption Spectrometry (GFAAS) 
 
Requires skilled laboratory technician 

Needs special gases   

Can analyze very small samples 

Can be fitted with auto-sampler so large number of 
samples can be run 

12 



Method 3: Inductively Coupled Plasma 
Atomic Emission Spectrometry (ICP-AES) 
 
Expensive, with high running costs 
− More economical if used for large sample runs 

Requires highly-skilled laboratory technician 

Very low limit of detection 

Can measure multiple elements from a small sample 

Can determine isotope ratio, which may help to identify 
the source of the lead 
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Laboratory analysis: Quality 
considerations 
• Trained personnel and good quality assurance 

procedures are essential to ensure accuracy and 
reliability of results 

• Laboratory should participate in a proficiency-testing 
scheme, e.g. the Environmental Lead Proficiency 
Analytical Testing (ELPAT) program (ref 2) 

• International standards exist for sample preparation and 
analysis (see following slides) 

 

 
14 



International standards for sample 
preparation 
• ISO 1513, Paints and varnishes - Examination and 

preparation of test samples (ref 3) 

• ASTM E1645-01, Practice for Preparation of Dried Paint 
Samples by Hotplate or Microwave Digestion for 
Subsequent Lead Analysis (ref 4) 

• ASTM E1979-12, Practice for Ultrasonic Extraction of 
Paint, Dust, Soil, and Air Samples for Subsequent 
Determination of Lead (ref 5) 
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International standards for test 
methods 
• ISO 6503, Paints and varnishes - Determination of total lead - flame 

atomic absorption spectrometric method (for measurement of lead 
concentration of 0.01% to 2.0%) (ref 6) 

• ASTM D3335-85a(2014), Standard test method for low 
concentrations of lead, cadmium, and cobalt in paint by atomic 
absorption spectroscopy (for measurement of lead concentration of 
0.01% to 5.0%) (ref 7) 

• ASTM E1613-12, Standard Test Method for Determination of Lead by 
Inductively Coupled Plasma Atomic Emission Spectrometry (ICP-
AES), Flame Atomic Absorption Spectrometry (FAAS), or Graphite 
Furnace Atomic Absorption Spectrometry (GFAAS) Techniques 
(measurement of lead concentration differs according to analytical 
technique) (ref 8) 
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Considerations when choosing a 
laboratory 
 • Laboratory's experience in lead paint analysis 

• Accreditation through a recognized proficiency testing 
scheme 

• Analytical methods used (e.g. FAAS, GFAAS, ICP-AES)  

• Limit of detection 

• Costs per sample, including any shipping costs 

• Specific sample requirements that the chosen laboratory 
may have 

• Turn-around time 
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High-definition portable X-ray 
fluorescence analysis 
• New technology that can measure very low 

concentrations of lead  

• Lead concentration can be reported as ppm  

• Suitable for compliance testing of new paints  

• Samples should prepared on a metal free homogeneous 
substrate, e.g. wood 

• But: very few models available, expensive to buy  

(For information on standard portable XRF see later slides)    
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Existing painted surface: 
Options for off-site and on-site 

analysis of lead content  
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Painted surfaces: Options for 
measuring lead content 

 
1. Laboratory analysis (off-site) 

2. Portable X-ray fluorescence (XRF) analysis (on-site)          

3. Chemical test kits (on-site) 
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Option 1: Laboratory analysis for 
existing painted surfaces 

• Samples should be taken by trained personnel to ensure samples are 
adequate  

• When taking a paint chip sample from a painted surface:  

 paint must be removed from the underlying material, i.e. it is necessary to 
damage the painted surface 

 it is important to remove a precisely-measured area of paint 

• Paint sample must be prepared (e.g. by acid digestion) before analysis  

• Laboratory analysis takes additional time compared to on-site analysis 

• See previous slides on new paint for information on laboratory test 
methods, standards, and considerations for choosing a laboratory  
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Option 2: Portable XRF 
 
• Uses a radiation source or x-ray tube to 

detect and measure lead (radiation and x-ray 
safety precautions should be followed) 

• Should be used by a trained operator to 
ensure reliable results 

• Not all XRF devices are suitable for 
measuring lead in paint – check before using  

• Equipment is relatively expensive but is more 
practicable for measuring a large number of 
surfaces than laboratory analysis  
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Option 2: Portable XRF (continued) 

• Tested surface does not need to be damaged 

• Results are available immediately 

• Good accuracy when used by a trained operator, though 
there is a larger margin of error than with laboratory 
methods 

• Can only be used on smooth, flat surfaces 

• Suitable for dry paint but not wet paint 
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Option 3: Chemical test kits  
 
• Qualitative test for lead paint on walls or other 

surfaces 

• Relies on a colour change to indicate the 
presence of lead above a specified concentration, 
e.g. 5000 ppm 

• Test gives rapid results  

• Note: Some kits have a high rate of false 
positives or false negatives 
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Option 3: Chemical test kits 
(continued) 
• Two types of chemical test kits: 

1. Swab impregnated with reagents – wiped against painted 
surface, and colour changes after seconds to minutes 

2. Test-tube with reagents – place paint chip in tube to mix 
with reagent 

• Only tests the exposed layer (to test underlying layers of 
paint, score or scrape off the surface paint)  

• Special procedure may be needed for certain surfaces, 
e.g. plaster 
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Using lead paint analyses to 
investigate the paint market 

26 



Conducting a market survey of lead 
content in new paint for sale  

• Provides information about the extent of the problem 
that lead paint presents in a country and the need for 
regulatory or enforcement measures.  

• Important to ensure that tested products are 
representative of all major brands and include a 
range of colors:  

 brightly colored paints, e.g. yellow, red, orange, green, 
typically contain the highest levels of lead 

 include low-lead colours such as white in the range 

• Useful to link data about lead content of paints 
to information about the manufacturers selling 
paint on the national market 
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Linking analytical data to paint 
market information 
• Relevant information includes:  
 available brands on the market, both locally-produced and 

imported products  

 size of manufacturer and relative sales volume 

 information on paint-can labels about ingredients, hazard 
warnings about lead, or statements indicating low lead 
content 
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Linking analytical data to paint 
market information (continued) 
• This information can be used: 
 as evidence when enacting and enforcing regulations on 

production, export / import, sales and use of paint with added lead 

 to show the need to include a labeling requirement in the regulation 

 in outreach to industry stakeholders for dialogue about regulatory 
controls on lead paint  

• More information is available 
 More detail on how to conduct a market survey is found in a 2013 

UNEP/IPEN report (ref 9) 

 See Module F of the toolkit for paint study results in developing 
countries 

 
29 



Summary 
• Choice of analytical method to measure lead in paint depends 

on many factors, such as the reason for analysis, number of 
samples, cost limitations, need for precise measurement, etc 

• For new paint, three good laboratory methods are available 
that vary in cost and level of detection  

• For existing painted surfaces, measurement methods include 
off-site laboratory analyses plus two on-site tests that vary in 
cost and accuracy 

• Market surveys of new paints for sale are used to determine 
the availability of lead paint and can provide evidence to justify 
regulation and to monitor compliance 
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Point of Contact 
Joanna Tempowski 
Department of Public Health, Environmental and Social 

Determinants of Health 
World Health Organization 
20 Avenue Appia  
1211-Geneva 27 
Switzerland 
Email: tempowskij@who.int 

Date: July 2017 
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Module I 
Conducting awareness-raising 
campaigns on lead 
International Lead Poisoning Prevention Week 

1 
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Outline  
• Background 
• Support available 
• Examples of campaign activities and materials 
• Planning and registering a campaign  
• Point of contact 
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Background  
• One of the tasks of the Global Alliance to Eliminate Lead 

Paint (Lead Paint Alliance) is to raise awareness of the 
toxicity of lead to human health and the environment  

• The Business Plan of the Lead Paint Alliance identifies an 
awareness campaign as a priority action 
 Supported by the Third International Conference on Chemicals 

Management (ICCM3) in 2012 

• International Lead Poisoning Prevention Week was 
established in 2012 – it takes place in the last full week in 
October 
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Aims of International Lead 
Poisoning Prevention Week (ILPPW) 
• Raise awareness about lead poisoning 

• Highlight efforts to prevent childhood lead poisoning 

• Urge further action to eliminate lead paint 
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Support provided by Lead Paint Alliance 
partners – campaign resource pack  
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Provides advice on 
organizing campaigns, key 
messages, and links to 
customizable materials in 
the six UN languages  



Support provided by Lead Paint Alliance 
partners – communication materials  

 

 

 
 
 

 

• Range of materials developed for use in local 
campaigns 
 Infographics, posters, flyers, icons, fact sheets, Questions and 

Answers 

• Available in Arabic, Chinese, English, French, Spanish 
and Russian 

 



Materials available from WHO website 

  7 

• Event organizers can 
customize and 
distribute materials 
through outreach 
activities in their area 

http://www.who.int/ipcs/le
ad_campaign/en/ 

 
 

 

Customisable 
materials 

http://www.who.int/ipcs/lead_campaign/en/
http://www.who.int/ipcs/lead_campaign/en/
http://www.who.int/ipcs/lead_campaign/en/


Examples of campaign activities 
• In the following slides brief descriptions are given of 

ILPPW activities in the following countries: 
 Georgia 

 Jamaica 

 Jordan 

 Kenya 

 Peru 

 The Philippines 

 Tunisia 

 Zambia 
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ILPPW activities in Georgia, 2015 

• Organised by the National Centre for Disease Control and 
Public Health (NCDC) 

• Meeting at NCDC for stakeholders and experts to discuss 
the impact of lead poisoning on human health and means 
for prevention; brochures and leaflets distributed  

• Distribution of information to students at Tbilisi State 
Medical University and question and answer sessions 
held 
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ILPPW activities in Georgia, 2015 

• Newspaper articles on impact of lead on health and 
current situation in Georgia 

• Seminars at 2 kindergartens for parents and teachers 
about lead poisoning; distribution of information 
brochures; children taught to wash their hands 
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ILPPW activities in Jamaica, 2014 
• Organised by the Caribbean Poison 

Information Network (CARPIN)  

• Brochures and flyers produced 

• Distributed to students at the University of 
West Indies and University of Technology, 
Kingston, Jamaica 

• Sent also to the poison centre in Trinidad 
and Tobago 
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ILPPW activities in Jamaica, 2014 
• Seminar held at University of Technology 

on  “Strategies for reducing lead poisoning 
in children”  
 Presentation was recorded for further 

dissemination among university students, faculty 
and personnel in Schools of Pharmacy, 
Engineering and Business  

• Community outreach by volunteers in 
collaboration with University of Technology 
using presentations and written 
educational materials 
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 ILPPW activities in Jordan, 2015 

• Organized by Land and Human 
to Advocate Progress (LHAP) 

• A public education event in Irbid 
(a city of 2 million people) to build 
support for lead paint elimination 
in Jordan 

• Attended by community-based 
organizations and the Mayor of 
Kora, a district in Irbid 
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ILPPW activities in Kenya, 2015 
• Organised by Kenya Industrial Research and 

Development Institute (KIRDI) in collaboration with 
industry and UNEP 

• Launch at a primary school – attended by government 
officials, parents, teachers and children  

• Song and dance performances by children about the 
dangers of lead paint   

14 



ILPPW activities in Kenya, 2015 
• Paint company donated lead-free paint 

to the school 

• Professional demonstration of painting 
over deteriorated lead paint surfaces to 
minimize occupational and child 
exposure to lead 
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ILPPW activities in Peru, 2014 
• Organized by Environmental Health division 

of Ministry of Health (DIGESA) 

• Workshop on health effects of lead 
poisoning 
 Attended by public and private institutions, small 

enterprise associations, paint industry workers, 
college students and faculty 

• Lecture and round table on metals in paint 
 Attended by the chemical safety staff of ministries 

of health and environment, National Society of 
Industry, NGOs and paint industry 
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ILPPW activities in Peru, 2014 
• Distribution of printed materials 
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ILPPW activities in the Philippines, 
2016 
• Organised by the EcoWaste Coalition 

• Zombies dressed as lead paint cans 
ran after children to emphasize their 
vulnerability to the health effects from 
lead exposure. Towards the finish line, 
the participants stepped on a marker 
that said: “Phase Out Lead Paint by 
31/12/16”.  Upon reaching the marker, 
the Zombies dropped dead to signify 
that their time in the market was up.  
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 ILPPW activities in Tunisia, 2015 
• Organized by l’Association de l’Education 

Environnementale pour les Futures 
Générations (AEEFG) 

• Awareness-raising activities in two 
schools: la Marsa and Nabeul 

• Short film 

• Drawing contest to illustrate the impact of 
lead paint 

• Media outreach & coverage 

• Awareness raising with Ministry of 
Environment 
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ILPPW activities in Zambia, 2015 
• Organised by Department of Public Health, School of 

Medicine, University of Zambia in collaboration with the 
Zambia Environmental Management Agency 

• Analysis of paints on the market in Lusaka: 
• 41 samples of locally-made and imported paints tested for lead 

content 

• no national standard for lead paint so took 90 ppm as the threshold 

• 11 paints (36.8%) had lead content >90 ppm (mostly local paints) 

• highest lead content for local paint: 9154 ppm and for imported 
paint: 103 ppm  
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ILPPW activities in Zambia, 2015 

• ILPPW launched by Minister of 
Health on national television 

• Children’s Environmental Health 
Foundation and Children Climate 
Ambassadors in Livingstone 
organised events: 
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 Children interviewed government minister and other 
officials, who pledged to take action on lead paint 

 Call-in programme on national television on lead paint 

 Awareness-raising events in schools 

 



Examples of activities from previous 
campaigns 
• Twitter campaigns e.g. #StopLeadPaint – 

forwarded by multiple organizations and 
individuals 

• Campaign Facebook page  

• YouTube video 

• Announcement that organization has joined the 
Global Alliance to Eliminate Lead Paint 

• Lead poisoning prevention materials distributed at 
a local event 

• Technical meetings/webinars to discuss health 
effects of lead and alternatives to lead in paint  
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Examples of activities from previous 
campaigns 
• Report published on the results of a study of lead 

paint in selected countries 

• Declaration that control measures on lead paint are 
being introduced 

• Interview with legislators working on new regulations  

• Newspaper articles on the hazards of lead, lead 
poisoning prevention and the need for regulatory 
controls 

• School education session and competition to develop 
slogans 

• Drama / dance to convey messages about lead  
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Some other examples of campaign 
materials 



Planning and registering your 
campaign 

  25 



Steps in planning a campaign   
Decide the objective 
• Develop a single overarching communication objective - 

ask yourself: 
 What is the issue you wish to cover? 

 Why do you want to focus on the issue and why now? 

 Who needs to change their behaviour (who is the audience)? 

 What is the change you want to see as a result of your 
communication?  

• Ensure your main message is clear, concise and relevant 
to your audience 
 The audience should understand "what's in it for me" 
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Steps in planning a campaign  
The message (7 Cs) 

1. Command attention – frame and present your campaign 
so that it catches the attention of your audience 

2. Clarify the message – keep your message(s) 
unambiguous and clear 

3. Communicate a benefit to the audience – what will they 
gain? 

4. Consistency counts – make sure that all materials 
convey the same messages 
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Steps in planning a campaign 
The message (7 Cs) 

5. Cater to the HEART and HEAD – develop materials that 
arouse emotions as well as giving facts 

6. Create trust – make sure information is authoritative and 
reliable  

7. Call to Action – ask the audience to do something e.g.:  
 Encourage governments to introduce legally-binding controls on 

lead in paint 

 Encourage manufacturers to change to producing lead-free paint  
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Steps in planning a campaign  
The channels 
• Decide which communication channel(s) is/are most 

appropriate for your message and audience, e.g.: 
 Community activity such as information stand in a shopping 

centre/market, poster competition, drama 

 Educational activity such as lectures for health professionals, 
teaching session at school/college 

 Mass media campaign such as advertisement/jingle on radio, 
participation in radio or television programme, newspaper article 

 Social media such as Facebook, Twitter, chat rooms, a special 
website, e-mail list 

• Identify partners to work with in campaigns 
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Register your campaign 
• Register your event on the WHO

webpage
http://www.who.int/ipcs/lead_campaign/event_regist
ration/en/ 

• See who else is organising events in
your area and consider joining forces

• Consider customizing Lead Paint
Alliance materials
 Multiple events using  same icons and

messages increases the global impact of
the campaign
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Point of Contact 
• For additional information about the campaign send an email to:

noleadinpaint@who.int

• For information about the Global Alliance to Eliminate Lead Paint:
www.unep.org/noleadinpaint
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