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News
Boston, MA: 7-Nov-2006 18:30 Eastern US Time, EurekAlert

A silent pandemic

Chemical pollution may have damaged the brains of millions of children worldwide. 

Researchers from the Harvard School of Public Health and the Mount Sinai School of Medicine have studied data on chemical toxicity. They have identified the industrial chemicals most likely to harm the developing brain. The results are published online in The Lancet on November 8, 2006.

Industrial chemicals can harm young brains while a baby is still in the womb or during early childhood. The damage can lead to neuro-developmental disorders. These include autism, attention deficit disorder and mental retardation. 

The toxic effects of industrial chemicals on children have mostly been overlooked, say the researchers. To protect children against industrial chemicals that can injure their brains, they recommend tighter testing and control. 

This is now being seen in the European Union, where stronger regulations are beginning to appear. These can later be relaxed if the hazards are less than expected. 

But in the USA and elsewhere in the world, there are no regulations forcing companies to test chemicals to see if they harm the developing brain.

“The human brain is a precious and vulnerable organ,” says Philippe Grandjean, the study's lead author. He is adjunct professor at Harvard School of Public Health.

“Because optimal brain function depends on the integrity of the organ, even limited damage may have serious consequences.”

One out of every six children has a developmental disability. These usually involve the brain and nervous system. Treating neuro-developmental disorders (NDDs) is difficult and costly to families and society. 

More and more evidence is linking NDDs to industrial chemicals. Lead, for instance, was the first chemical known to have toxic effects on young brains. Its poisonous effects on the nerves and brains of adults had been known for centuries.

A developing brain is much more at risk from the toxic effects of chemicals than an adult brain, say the scientists. During development, the brain goes through many complex stages. Anything that disrupts these – such as toxic chemicals – can have long-lasting effects. 

The damage can happen at any time, from before a baby is born, through infancy and childhood to adolescence. Research has shown that in low doses poisons like lead or mercury can have subclinical effects. These are not noticeable right away, but are very important. They include reduced intelligence and changes in behaviour. 

The authors drew up their list using the Hazardous Substances Data Bank of the National Library of Medicine, and other data sources. They note that it is nowhere near complete. It contains just 202 chemicals. But 1000 chemicals are known to damage brains and nerves in laboratory animals.

For 5 substance there was enough information on toxicity to a child’s brain for the scientists to work out how this had been first recognised. These substances were lead, methylmercury, arsenic, PCBs and toluene. For each of them, the scientists examined how the toxicity had been recognised. Then they studied how it had led to tighter regulations. 

They found a similar pattern for all of them. First, toxicity to adults was noticed. Then occasional poisonings among children. These were followed by growing evidence that lower levels of the substance caused brain and behaviour problems in children.

Even when there is evidence of toxicity, most chemicals are not regulated to protect the developing brain, Grandjean said. Only a few substances, such as lead and mercury, are controlled to protect children, he added. “The 200 other chemicals known to be toxic to the human brain are not regulated to prevent adverse effects on the foetus or a small child.”

Grandjean and Landrigan conclude that industrial chemicals are responsible for a silent pandemic. 

This has almost certainly damaged brain development in millions of children. 

It is a pandemic because it has damaged brains all over the world. It is silent because the effects of chemicals are not obvious in the health statistics. 

To point out the risk to large populations, the authors note that just about every child born in industrialised countries between 1960 and 1980 was exposed to lead from petrol. This may have reduced the number of high IQ scores – those above 130 (considered high intelligence) – by more than half. It almost certainly led to many more IQ scores lower than 70. 

Harmful consequences from lead exposure include short attention spans, aggressiveness and poor co-ordination, said Landrigan. This can lead to problems in school and less productivity as an adult. Childhood exposure to lead may increase the risk of Parkinson's and other degenerative diseases later in life, he added.

The researchers believe the effect of the pandemic is much greater than currently realised. Around half of the 202 chemicals on their list are among the ones most commonly used. But there are thousands of chemicals in common use. Less than half of them have been tested for toxicity. 

By law new chemicals must be tested more thoroughly. But often the results are shown only to a few people. Companies don’t want to give information to their competitors. Also, toxicity testing at present hardly ever looks at the effects on brains and behaviour. 

The brains of our children are our most precious economic resource, Grandjean concludes. “We haven't recognised how vulnerable they are. We must make protection of the young brain a paramount goal of public health protection. 

“You have only one chance to develop a brain.” 

900 words

Flesch reading ease: 51.0

Flesch-Kincaid Grade level: 9.5

Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by a table mixed randomly – to provide an exercise in matching words and meanings. 

By tackling this and the exercises that follow – which are known as directed activities related to texts (DARTs) – pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
adolescence
late childhood just before becoming an adult

2
adverse
harmful

3
aggressiveness
acting as if likely to attack, in words or actions

4
attention deficit disorder
condition of children, especially boys, in which they show less attention than most people

5
attention span
how long someone can watch, listen or do one thing

6
autism
having a disorder that makes it hard to talk with other people or understand what they are thinking, feeling or doing

7
behaviour
actions of a person or animal in response to its environment

8
chemical
substance obtained or used by chemistry

9
competitors
those trying to succeed at the same things, when not everyone can 

10
complex
having many connecting parts that are hard to separate

11
conclude
decide by reasoning

12
consequences
things that happen as a result

13
co-ordination
having parts of the body working well together

14
data
pieces of information; measurements

15
degenerative
of a disease: in which the body or mind works less and less well, as time goes on

16
developing
growing bigger and better formed

17
development
coming into existence and getting better or bigger

18
disorder
illness; often caused by something going wrong rather than infection

19
disrupt
bring disorder; shatter

20
environment
all the factors, such as soil, climate, other lifeforms, that affect a living thing or community

21
evidence
reason to believe something

22
exposed to
in contact with, usually something harmful

23
exposure
being in contact with

24
foetus
unborn baby

25
function
what something does or is designed to do

26
hazards
dangers

27
identified
recognised as something

28
industrial
to do with industry

29
industrialised
having many factories

30
industry
making goods, especially in factories

31
infancy
early childhood

32
integrity
wholeness, working together as a whole

33
limited
kept within usually narrow limits

34
mental retardation
slower than usual development of the brain

35
neuro-developmental disorder
something that has gone wrong with the development of nerves and brain

36
optimal
best in the circumstances

37
organ
part of the body with a particular job

38
overlook
not notice

39
pandemic
of a disease: occurring over a whole country or the world 

40
paramount
more important than anything else

41
pollution
something made by humans that damages people or the natural world

42
productivity
ability to make or do things

43
recognise
know and remember

44
recommend
give advice that something should be done

45
regulated
controlled by rules

46
regulations
rules or laws

47
relaxed
made less strict

48
resource
something that is useful or valuable

49
sign
change in the body, found during examination, that points to a disease

50
statistics
pieces of information in numbers

51
subclinical
not showing obvious signs or symptoms

52
symptom
change in the body, felt by the sufferer, that points to a disease 

53
toxic
poisonous

54
toxicity
poisonousness (scientists don’t always go for the shorter word, but they do here)

55
vulnerable
able to be hurt, harmed or attacked

56
womb
hollow organ in a woman’s body where babies develop before they are born

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, but not necessarily in the right order, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings. 


Word
Meaning
Word should be

1
adolescence
dangers


2
adverse
recognised as something


3
aggressiveness
to do with industry


4
attention deficit disorder
making goods, especially in factories


5
attention span
having many connecting parts that are hard to separate


6
autism
of a disease: in which the body or mind works less and less well, as time goes on


7
behaviour
wholeness, working together as a whole


8
chemical
not showing obvious signs or symptoms


9
competitors
hollow organ in a woman’s body where babies develop before they are born


10
complex
reason to believe something


11
conclude
how long someone can watch, listen or do one thing


12
consequences
decide by reasoning


13
co-ordination
kept within usually narrow limits


14
data
slower than usual development of the brain


15
degenerative
able to be hurt, harmed or attacked


16
developing
having many factories


17
development
acting as if likely to attack, in words or actions


18
disorder
having parts of the body working well together


19
disrupt
growing bigger and better formed


20
environment
give advice that something should be done


21
evidence
harmful


22
exposed to
something made by humans that damages people or the natural world


23
exposure
having a disorder that makes it hard to talk with other people or understand what they are thinking, feeling or doing


24
foetus
coming into existence and getting better or bigger


25
function
rules or laws


26
hazards
something that is useful or valuable


27
identified
something that has gone wrong with the development of nerves and brain


28
industrial
more important than anything else


29
industrialised
ability to make or do things


30
industry
controlled by rules


31
infancy
pieces of information in numbers


32
integrity
those trying to succeed at the same things, when not everyone can 


33
limited
all the factors, such as soil, climate, other lifeforms, that affect a living thing or community


34
mental retardation
being in contact with


35
neuro-developmental disorder
condition of children, especially boys, in which they show less attention than most people


36
optimal
in contact with, usually something harmful


37
organ
of a disease: occurring over a whole country or the world 


38
overlook
best in the circumstances


39
pandemic
change in the body, found during examination, that points to a disease


40
paramount
unborn baby


41
pollution
poisonousness (scientists don’t always go for the shorter word, but they do here)


42
productivity
things that happen as a result


43
recognise
part of the body with a particular job


44
recommend
made less strict


45
regulated
bring disorder; shatter


46
regulations
early childhood


47
relaxed
late childhood just before becoming an adult


48
resource
change in the body, felt by the sufferer, that points to a disease 


49
sign
substance obtained or used by chemistry


50
statistics
not notice


51
subclinical
what something does or is designed to do


52
symptom
pieces of information; measurements


53
toxic
actions of a person or animal in response to its environment


54
toxicity
poisonous


55
vulnerable
illness; often caused by something going wrong rather than infection


56
womb
know and remember


Activity 2

Comprehension 

1. What was the aim of this research?

2. Where is it published?

3. Before this study, it was known that chemicals used in industry can harm young brains. Name two disorders they can cause.

4. What does Grandjean mean when he says the brain is a precious organ?

5. What does he mean when he says it is a vulnerable organ?

6. Explain briefly in your own words why even limited damage can have serious consequences for a young brain.

7. What was the first industrial chemical shown to harm young brains?

8. For how long had its poisonous effect on adult brains been known?

9. In your own words why is a child’s brain more at risk from harmful chemicals than an adult’s?

10.  Are low doses of poisons like lead and mercury safe?

11.  What can low doses of these metals cause?

12.  Why are the effects of low doses hard to spot, unless you set out to look for them?

13.  How many chemicals are in the list the researchers put together?

14.  Are there likely to be more chemicals than this that harm young brains? What evidence points to this being true?

15.  For how many chemicals was there enough information to work out how “toxicity to a child’s brain” had been noticed in the past?

16.  The scientists found the same pattern for each of these: First the chemical was found to be _________ to adults. Then occasional poisoning of ________ was noticed. Then evidence grew that ___ levels of the substance caused brain and behaviour problems in children.

17.  Which of these steps is missing for most of the chemicals on the list?

18.  Does the lack of evidence that these substances harm young brains mean that they are safe?

19.  What does it mean?

20.  These scientists go further than simply reporting on the science. They also comment on the issues it raises. What do they say happens even when there is “evidence of toxicity”?

21.  How many chemicals that harm the young brain have they found that are not regulated?

22.  What does regulated mean?

23.  What do the scientists conclude has been the result of this lack of regulation worldwide?

24.  The scientists talk about lead as a well-known example of the harmful effects on children’s brains of low doses of toxic chemicals. Can you work out how that lead got into children’s bodies?

25.  State two of the effects of lead on children.

26.  The effects of damage to children’s brains can last all their lives. State one disorder that appears late in life.

27.  Why do the scientists believe the effect of all this is greater than most people realise?

28.  Chemicals have not often been tested for toxicity in the past. New chemicals have to be tested more thoroughly. State two reason why even this will not protect children’s brains.

29.  Harmful chemicals can get into children’s bodies through the air they breathe, the water they drink or the food they eat. But the scientists also say harmful chemicals can damage young brains in the womb. Can you work out how that is possible?

30.  In your own words and one sentence what is the most important scientific finding of this research?

31.  In your own words and one sentence what is its most important recommendation?
32.  Pick one sentence that sums up this whole story for you.
Activity 3

Find the missing word

Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

A silent pandemic

Chemical pollution may have _______ the brains of millions __ children worldwide. 

Researchers ____ the Harvard School of Public Health and the Mount _____ School of Medicine have studied data on chemical toxicity. ____ have identified the industrial chemicals most likely to harm ___ developing brain. The results are published online in The ______ on November 8, 2006.

Industrial chemicals ___ harm young brains while a baby is still in the womb or during early childhood. The damage can lead to neuro-developmental disorders. _____ include autism, attention deficit disorder and mental retardation. The researchers found that 202 different __________ chemicals can damage the human brain.
The toxic effects of industrial chemicals on ________ have mostly been overlooked, say the researchers. To protect children _______ industrial chemicals that can injure their brains, they recommend _______ testing and control. 
This is now being seen __ the European Union, where stronger regulations beginning to appear. _____ can later be relaxed, if the hazards are less ____ expected. 
But in the USA and elsewhere in the _____, there are no regulations forcing companies to test _________ to see if they harm the developing brain.

“The human brain __ a precious and vulnerable organ,” says Philippe Grandjean, the _______ lead author. He is adjunct professor at Harvard School __ Public Health.

“Because optimal brain function depends on the integrity __ the organ, even limited damage may have serious consequences.”

One ___ of every six children has a developmental disability. These _______ involve the brain and nervous system. Treating neuro-developmental disorders (NDDs) is _________ and costly to families and society. 

More and more ________ is linking NDDs to industrial chemicals. Lead, for instance, ___ the first chemical known to have toxic effects on _____ brains. Its poisonous effects on the nerves and brains __ adults had been known for centuries.

A developing brain is ____ more at risk from the toxic effects of chemicals ____ an adult brain, say the scientists. During development, the brain goes through ____ complex stages. Anything that disrupts these – such as _____ chemicals – can have long-lasting effects. 
The damage can happen __ any time, from before a baby is born, through _______ and childhood to adolescence. Research has shown that in ___ doses poisons like lead or mercury can have subclinical _______. These are not noticeable right away, but are ____ important. They include reduced intelligence and changes in behaviour. 

The authors drew up their list using the Hazardous __________ Data Bank of the National Library of Medicine, and _____ data sources. They note that it is nowhere near ________. It contains just 202 chemicals. But 1000 chemicals ___ known to damage brains and nerves in laboratory animals.

For ​_ substance there ___ enough information on toxicity to a child’s brain for the scientists to work out how this had been first recognised. _____ substances were lead, methylmercury, arsenic, PCBs and toluene. For each __ them, the scientists examined how the toxicity had been __________. Then they studied how it had led to _______ regulations. 

They found a similar pattern for all of ____. First, toxicity to adults was noticed. Then occasional _________ among children. These were followed by growing evidence that _____ levels of the substance caused brain and behaviour problems __ children.

Even when there is evidence of toxicity, most chemicals ___ not regulated to protect the developing brain, Grandjean said. Only a few substances, such as lead and mercury, ___ controlled to protect children, he added. “The 200 other _________ known to be toxic to the human brain are ___ regulated to prevent adverse effects on the foetus or _ small child.”

Grandjean and Landrigan conclude that industrial chemicals are ___________ for a silent pandemic. 

This has almost certainly damaged brain development __ millions of children. 

It is a pandemic because __ has damaged brains all over the world. It is ______ because the effects of chemicals are not obvious in the ______ statistics. 
To point out the risk to large populations, ___ authors note that just about every child born in industrialised countries _______ 1960 and 1980 was exposed to lead from petrol. ____ may have reduced the number of high IQ scores - those above 130 (considered high intelligence) - by more than ____. It almost certainly led to many more IQ ______ lower than 70. 

Harmful consequences from lead exposure include _____ attention spans, aggressiveness and poor coordination, said Landrigan. This ___ lead to problems in school and less productivity as __ adult. Childhood exposure to lead may increase the ____ of Parkinson's and other degenerative diseases, later in life, __ added.

The researchers believe the effect of the pandemic is ____ greater than currently realised. Around half of the 202 _________ on their list are among the ones most commonly ____. But there are thousands of chemicals in ______ use. Less than half of them have been tested ___ toxicity. 

By law, new chemicals must be tested more thoroughly. But _____ the results are shown only to a few people. _________ don't want to give information to their competitors. Also, ________ testing at present hardly ever looks at the effects on ______ and behaviour. 

The brains of our children are our ____ precious economic resource, Grandjean concludes. “We haven't recognised how __________ they are. We must make protection of the young _____ a paramount goal of public health protection. 

“You have ____ one chance to develop a brain.” 

These are all the words that belong in the blanks:
5, a, against, an, are, are, are, at, between, brain, brains, can, can, chemicals, chemicals, chemicals, children, common, Companies, complete, damaged, difficult, during, effects, evidence, for, from, half, he, health, in, in, in, industrial, infancy, is, it, Lancet, low, lower, many, most, much, much, not, of, of, of, of, of, often, only, other, out, poisonings, recognised, responsible, risk, scores, short, silent, Sinai, study’s, Substances, than, than, the, the, them, These, These, These, They, This, tighter, tighter, toxic, toxicity, used, usually, very, vulnerable, was, was, world, young
Answer Key:
A silent pandemic

Chemical pollution may have damaged the brains of millions of children worldwide. 

Researchers from the Harvard School of Public Health and the Mount Sinai School of Medicine have studied data on chemical toxicity. They have identified the industrial chemicals most likely to harm the developing brain. The results are published online in The Lancet on November 8, 2006.

Industrial chemicals can harm young brains while a baby is still in the womb or during early childhood. The damage can lead to neuro-developmental disorders. These include autism, attention deficit disorder and mental retardation. The researchers found that 202 different industrial chemicals can damage the human brain.
The toxic effects of industrial chemicals on children have mostly been overlooked, say the researchers. To protect children against industrial chemicals that can injure their brains, they recommend tighter testing and control. 
This is now being seen in the European Union, where stronger regulations are beginning to appear. These can later be relaxed, if the hazards are less than expected. 

But in the USA and elsewhere in the world, there are no regulations forcing companies to test chemicals to see if they harm the developing brain.

“The human brain is a precious and vulnerable organ,” says Philippe Grandjean, the study's lead author. He is adjunct professor at Harvard School of Public Health.

“Because optimal brain function depends on the integrity of the organ, even limited damage may have serious consequences.”

One out of every six children has a developmental disability. These usually involve the brain and nervous system. Treating neuro-developmental disorders (NDDs) is difficult and costly to families and society. 

More and more evidence is linking NDDs to industrial chemicals. Lead, for instance, was the first chemical known to have toxic effects on young brains. Its poisonous effects on the nerves and brains of adults had been known for centuries.

A developing brain is much more at risk from the toxic effects of chemicals than an adult brain, say the scientists. During development, the brain goes through many complex stages. Anything that disrupts these – such as toxic chemicals – can have long-lasting effects. 

The damage can happen at any time, from before a baby is born, through infancy and childhood to adolescence. Research has shown that in low doses poisons like lead or mercury can have subclinical effects. These are not noticeable right away, but are very important. They include reduced intelligence and changes in behaviour. 

The authors drew up their list using the Hazardous Substances Data Bank of the National Library of Medicine, and other data sources. They note that it is nowhere near complete. It contains just 202 chemicals. But 1000 chemicals are known to damage brains and nerves in laboratory animals.

For 5 substance there was enough information on toxicity to a child’s brain for the scientists to work out how this had been first recognised. These substances were lead, methylmercury, arsenic, PCBs and toluene. For each of them, the scientists examined how the toxicity had been recognised. Then they studied how it had led to tighter regulations. 
They found a similar pattern for all of them. First, toxicity to adults was noticed. Then occasional poisonings among children. These were followed by growing evidence that lower levels of the substance caused brain and behaviour problems in children.

Even when there is evidence of toxicity, most chemicals are not regulated to protect the developing brain, Grandjean said. Only a few substances, such as lead and mercury, are controlled to protect children, he added. “The 200 other chemicals known to be toxic to the human brain are not regulated to prevent adverse effects on the foetus or a small child.”

Grandjean and Landrigan conclude that industrial chemicals are responsible for a silent pandemic. 

This has almost certainly damaged brain development in millions of children. 

It is a pandemic because it has damaged brains all over the world. It is silent because the effects of chemicals are not obvious in the health statistics. 

To point out the risk to large populations, the authors note that just about every child born in industrialised countries between 1960 and 1980 was exposed to lead from petrol. This may have reduced the number of high IQ scores - those above 130 (considered high intelligence) - by more than half. It almost certainly led to many more IQ scores lower than 70.

Harmful consequences from lead exposure include short attention spans, aggressiveness and poor coordination, said Landrigan. This can lead to problems in school and less productivity as an adult. Childhood exposure to lead may increase the risk of Parkinson's and other degenerative diseases, later in life, he added.

The researchers believe the effect of the pandemic is much greater than currently realised. Around half of the 202 chemicals on their list are among the ones most commonly used. But there are thousands of chemicals in common use. Less than half of them have been tested for toxicity. 

By law, new chemicals must be tested more thoroughly. But often the results are shown only to a few people. Companies don't want to give information to their competitors. Also, toxicity testing at present hardly ever looks at the effects on brains and behaviour. 

The brains of our children are our most precious economic resource, Grandjean concludes. “We haven't recognised how vulnerable they are. We must make protection of the young brain a paramount goal of public health protection. 

“You have only one chance to develop a brain.”

Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims of the research

Technology and methods

New findings 

Hypothesis

Prediction

Evidence
Issues and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonise too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions which can be tested by experiment or observation”.

Answer Key: (This is an illustrative set of choices. There are many others.)
A silent pandemic
Chemical pollution may have damaged the brains of millions of children worldwide. 

Researchers from the Harvard School of Public Health and the Mount Sinai School of Medicine have studied data on chemical toxicity. They have identified the industrial chemicals most likely to harm the developing brain. The results are published online in The Lancet on November 8, 2006.

Industrial chemicals can harm young brains while a baby is still in the womb or during early childhood. The damage can lead to neuro-developmental disorders. These include autism, attention deficit disorder and mental retardation. 

The toxic effects of industrial chemicals on children have mostly been overlooked, say the researchers. To protect children against industrial chemicals that can injure their brains, they recommend tighter testing and control. 

This is now being seen in the European Union, where stronger regulations are beginning to appear. These can later be relaxed if the hazards are less than expected. 

But in the USA and elsewhere in the world, there are no regulations forcing companies to test chemicals to see if they harm the developing brain.

“The human brain is a precious and vulnerable organ,” says Philippe Grandjean, the study's lead author. He is adjunct professor at Harvard School of Public Health.

“Because optimal brain function depends on the integrity of the organ, even limited damage may have serious consequences.”

One out of every six children has a developmental disability. These usually involve the brain and nervous system. Treating neuro-developmental disorders (NDDs) is difficult and costly to families and society. 

More and more evidence is linking NDDs to industrial chemicals. Lead, for instance, was the first chemical known to have toxic effects on young brains. Its poisonous effects on the nerves and brains of adults had been known for centuries.

A developing brain is much more at risk from the toxic effects of chemicals than an adult brain, say the scientists. During development, the brain goes through many complex stages. Anything that disrupts these – such as toxic chemicals – can have long-lasting effects. 

The damage can happen at any time, from before a baby is born, through infancy and childhood to adolescence. Research has shown that in low doses poisons like lead or mercury can have subclinical effects. These are not noticeable right away, but are very important. They include reduced intelligence and changes in behaviour. 

The authors drew up their list using the Hazardous Substances Data Bank of the National Library of Medicine, and other data sources. They note that it is nowhere near complete. It contains just 202 chemicals. But 1000 chemicals are known to damage brains and nerves in laboratory animals.

For 5 substance there was enough information on toxicity to a child’s brain for the scientists to work out how this had been first recognised. These substances were lead, methylmercury, arsenic, PCBs and toluene. For each of them, the scientists examined how the toxicity had been recognised. Then they studied how it had led to tighter regulations. 

They found a similar pattern for all of them. First, toxicity to adults was noticed. Then occasional poisonings among children. These were followed by growing evidence that lower levels of the substance caused brain and behaviour problems in children.

Even when there is evidence of toxicity, most chemicals are not regulated to protect the developing brain, Grandjean said. Only a few substances, such as lead and mercury, are controlled to protect children, he added. “The 200 other chemicals known to be toxic to the human brain are not regulated to prevent adverse effects on the foetus or a small child.”

Grandjean and Landrigan conclude that industrial chemicals are responsible for a silent pandemic. 

This has almost certainly damaged brain development in millions of children. 

It is a pandemic because it has damaged brains all over the world. It is silent because the effects of chemicals are not obvious in the health statistics. 

To point out the risk to large populations, the authors note that just about every child born in industrialised countries between 1960 and 1980 was exposed to lead from petrol. This may have reduced the number of high IQ scores – those above 130 (considered high intelligence) – by more than half. It almost certainly led to many more IQ scores lower than 70.

Harmful consequences from lead exposure include short attention spans, aggressiveness and poor co-ordination, said Landrigan. This can lead to problems in school and less productivity as an adult. Childhood exposure to lead may increase the risk of Parkinson's and other degenerative diseases later in life, he added.

The researchers believe the effect of the pandemic is much greater than currently realised. Around half of the 202 chemicals on their list are among the ones most commonly used. But there are thousands of chemicals in common use. Less than half of them have been tested for toxicity. 

By law, new chemicals must be tested more thoroughly. But often the results are shown only to a few people. Companies don’t want to give information to their competitors. Also, toxicity testing at present hardly ever looks at the effects on brains and behaviour. 
The brains of our children are our most precious economic resource, Grandjean concludes. “We haven't recognised how vulnerable they are. We must make protection of the young brain a paramount goal of public health protection. 

“You have only one chance to develop a brain.”
Activity 5
Topics for group discussions, research and pupil presentations

In groups, pupils should use the web to find out what the precautionary principle is. They should then prepare a short presentation covering some or all of the following, but certainly including item e):

a) what is the precautionary principle?

b) why is it useful

c) when was it introduced

d) where is it applied (give one example)

e) how can it be applied in this case

f) complete the following sentence “No proof of risk is not the same as proof of __ ____.”

Teachers: a good summary can be found from www.scpub.org/ideasaboutscience/risk,21,MO,AC.html which is one of the resources pages at the Science for Public Understanding website. Follow the hyperlink Activity and information under item 4 Mobile phones and the precautionary principle. Then scroll down the page to Appendix 2, where the following can be found:

The Precautionary Principle
“When an activity raises threats of harm to the environment or human health, precautionary measures should be taken even if some cause and effect relationships are not fully established scientifically.” 
The Wingspread Statement (1998) 

What it means
Scientific standards for showing cause and effect are very high: if we wait for proof, harm may already have been done. Act once there is substantial scientific evidence that there might be a risk of harm.

What it acknowledges
Lack of proof is not the same as proof of no harm.

Where it comes from
…….etc.
Links to free activities, lesson plans, background information

1. http://science-education.nih.gov/supplements/nih2/chemicals/default.htm Chemicals, the Environment and You. Remarkable series of lessons plans – Chemicals, chemicals everywhere, The dose makes the poison, What is the risk etc. – and associated animations and interactive activities for pupils. From National Institutes for Health, the largest US government sponsor of health studies.

2. www.iceh.org/resources.html Background on “the effects of neurotoxicants and environmental hazards on the developing human brain.” Lots of info, including Top ten things you can do and Children's environmental health fact sheet. PRIVATE "TYPE=PICT;ALT=INSTITUTE for CHILDREN'S ENVIRONMENTAL HEALTH"Institute for Children’s Environmental Health.

3. www.asmalldoseof.org/index.php Informative website from toxicologist Steven Gilbert who is “particularly interested in making toxicology and biomedical research accessible to the public”. Thorough treatment of precautionary principle.

4. www.brainsrule.com/kids/games/index.htm Nice interactive kids’ stuff, including Neuron Navigator, Brain-o-Coaster and Neuron Explosion. (Lay off that chocolate and soda.) University of Nebraska.

5. www.pbs.org/wnet/brain/index.html The Secret Life of the Brain The human brain from pre-birth to old age. Text, video, interactives. Aimed at promoting sales of instructional material, but quite instructive in itself.

6. www9.biostr.washington.edu/da.html Interactive brain atlas. University of Washington.

7. www.fi.edu/brain/metals.htm#leadout Child-friendly background on heavy metals and the brain. Franklin Institute

8. http://faculty.washington.edu/chudler/merc.html http://faculty.washington.edu/chudler/metal.html Background for pupils on toxic effects of mercury and lead on the brain.

9. http://faculty.washington.edu/chudler/dev.html Colourful and informative background on brain development, with links to more.

10. www.zerotothree.org/brainwonders/index.html Site on how babies’ brains develop. Teacher background. Boston University.

11. http://splweb.bwh.harvard.edu:8000/pages/papers/AnatomyBrowser/history/smalljava/BB.small.html Animation for learning brain anatomy. Harvard Medical School.

12. www.hsph.harvard.edu/neurotoxicant/appendix.doc Supplementary documentation on industrial chemicals and risks of toxic effects on brain development. From the authors of the paper cited in this news story.

Links to more links

www.dana.org/braincenter.cfm 

www.pbs.org/wnet/brain/episode1/resources.html
Daily tips for running science class discussions and groupwork

Running a class discussion

Not all discussion leads to learning. The better it is managed and the clearer the objectives, the more students will learn. They usually enjoy discussion whether they learn or not – and sometimes this is fine. 

Ground rules
The teacher may provide ground rules, and allow students to discuss the reasons for these. It is often better though to get the students to agree their own rules so that they have ownership. These might include:

· listen 

· don't interrupt 

· respect other people's contributions and opinions 

· allow others to contribute

Post the rules on the board, and remind students of them, both before a discussion and if necessary during it. 

Preparation - the room
Arrange tables and chairs so students can see each other.

Preparation - the task
Make sure the topic for discussion is clear, often framed as a question: 'Is wind energy the best power source for electricity?' ‘Should the government allow medical research on monkeys?'. 

Preparation - information
Make sure participants have enough information on the science, the wider implications, and the arguments that might be used. It is often helpful to give students a few minutes to consider their position, and prepare their arguments, before the group discussion starts. 

The discussion
Listening and thinking about the contributions of others is as important as talking – but harder to learn. The teacher can encourage these by asking for a summary of a previous contribution. Allow the discussion to continue until everyone has made a contribution. 

Conclusion
It is important that there is one. It will usually take the form of summarising the different positions taken, with reasons. It can be a good idea to take a vote. Sometimes there may be a more direct product – a letter to a newspaper or politician or a response to a public opinion questionnaire. 

Adapted from resources at the Science for Public Understanding website: www.scpub.org/resources
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