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 Foreword

Much of my life has been spent campaigning to try and right wrongs in our society. A large
proportion of that time has been dedicated to helping children to be heard and protected
from danger.

Reading this report I was struck by the significant threat that man-made chemicals in current use
pose to our society, our children and our future. Unborn, developing babies and children may be
disproportionately affected. This is unacceptable. We should not be using synthetic chemicals
that have not been assessed for their safety.

Consumers need to be listened to - there is surely a need to replace the very worst chemicals
with safer alternatives. We don�t want chemicals that build up in our bodies and in the
environment.  Nor do we want chemicals that interfere with children�s development or that
affect their intelligence and behaviour.  For the baby developing in the womb, no risk
is acceptable.

In the 20th century man-made chemicals became an integral part of our lives and brought
us many benefits. Now, in the 21st century, it is time for the chemical industry to become
more responsible. They must recognise the problems associated with certain chemicals and
eradicate them.

I urge everyone to join WWF, the Women�s Institutes and The Co-operative Bank in calling for
safer chemicals in everyday use.

Esther Rantzen
April 2004
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Introduction

Imagine how you�d feel if you woke up to find that mankind had foolishly managed to pollute
the entire face of the Earth with toxic chemicals, and that those chemicals were not only
contaminating wildlife species such as otters, whales and polar bears, but also people.

Then imagine how you�d feel if you discovered that pregnant women couldn�t stop passing
those chemicals on to the babies in their wombs, and that those chemicals were affecting the
brain development and intelligence of children. Scary, isn�t it? Yet that�s what�s happening.

Across Europe children are suffering from the effects of man-made chemicals. Chemical
contaminants are accumulating in mothers and are passed on while the baby is in the womb. At
�high background� levels (the upper range of the levels normally found) chemicals have
harmed, and are continuing to harm, our children and are impairing their ability to make sense
of their world.

But you don�t need to take only WWF�s word for it. A report for the World Health Organisation
(1) concludes, �exposure (particularly prenatal exposure) to certain endocrine disrupting
chemicals (e.g. PCBs) can have adverse effects on neurological development...  and behaviour...
delays in�cognitive development have been found to be associated with neonatal
PCB exposure.�

WWF�s biomonitoring survey in 2003 demonstrated that irrespective of where we live or what
we do, we are all contaminated with a cocktail of toxic man-made chemicals. Some of these
chemicals can adversely affect the brain and the wider nervous system. The most well-known
are the ubiquitous pollutants, now banned, such as PCBs and DDT. Unfortunately, the chemical
industry does not seem to have learned its lesson: there are many other man-made chemicals
still being produced and used today in everyday products in the home and workplace. Data
suggests that these may cause learning and behavioural difficulties.

In humans, the brain and nervous system are very vulnerable because development takes place
over a long period. It begins early in the womb and continues through puberty. The developing
brain is uniquely sensitive, and effects on brain function and coordination can occur in children
at levels that would not cause permanent effects in an adult.

Unless we take action now, it may be that our children won�t be as intelligent as they might be
because of man-made chemicals. Worse still, they may develop behavioural problems. Our
children are our future � and our future is under threat.



8

Interference with our body�s chemical
messenger system

Some man-made chemicals can disrupt the hormone system, and can particularly interfere with
the sex and thyroid hormones (2, 3). Thyroid hormones play an important role in orchestrating
normal brain development and, along with sex hormones, guide sexual differentiation of the
brain. A large number of man-made pollutants are either known to alter, or are suspected of
altering, thyroid hormone function, and exposure of animals to such chemicals during early
development can result in permanent effects on brain function (4).

While knowledge about a few neurotoxicants (substances that are toxic to the brain and the
nervous system, such as lead and mercury) is good, very little is known about the neurotoxicity
of the vast majority of chemicals. Past experience shows that effects of chemicals are often not
fully understood until it is too late, when generations of children have already been exposed to
unsafe levels. Exposure to neurotoxicants commonly found in the environment could account
for a wide variety of cases of mental retardation currently classified as due to unknown causes.

This is a complex issue. Some scientists consider it likely that multiple effects may interact to
produce observed effects (4). Whatever their precise mode of action, it is clear that some man-
made chemicals can cause the wiring circuitry of the brain to go awry.
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Uncontrolled global experiment

The vast majority of the 70,000 or so man-made chemicals on the market in the EU today have
never been adequately assessed for safety, and only a very small handful have ever been tested
for their neurotoxic effects on developing offspring. A study of the data available on chemicals
produced or imported in the highest quantities in the EU (approximately 2,500), found that
around 70 per cent did not have data on developmental toxicity or teratogenicity (the ability to
cause birth defects) (5). Similarly, a US study in 1998 estimated that of the 2,864 high
production volume chemicals in the US, around 78 per cent had no information on
developmental toxicity (6, 7).

Of particular concern are chemicals that are very persistent (meaning they remain in the
environment for a long time and don�t break down) and very bioaccumulative (meaning they
build up in living things) that may also possess neurotoxic properties. Their potential to persist
in the environment, including people�s bodies, for long periods and their ability to adversely
affect developing foetuses when contaminated women become pregnant, mean such chemicals
pose a particular threat. They can be passed on to children through the placenta and during
breast feeding. Unfortunately, many bioaccumulative chemicals have been banned too late to
prevent effects from continuing in subsequent generations.
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Hidden dangers

Hazardous man-made chemicals that can interfere with hormone systems and which may affect
the intelligence and behaviour of our children occur in many sometimes surprisingly familiar
places.

INCINERATORS, POWER STATIONS AND FACTORIES

Incinerators, coal and oil power stations, industrial combustion sources, chlorinated chemical
factories, metal processing factories, and open burning and accidental fires are all sources of
highly toxic chemicals called dioxins and furans (8). These are only accidentally produced, and
arise when chlorinated compounds are incompletely burned. Our intake of dioxins is mainly
through food. Particularly elevated levels may occur in food from areas where there are local
emission sources, or when contamination of animal feed has occurred.

OLD TRANSFORMERS, PAINTS AND FRIDGES

Until the 1970s, the electricity and mining industries made extensive use of chemicals called
polychlorinated biphenyls (PCBs). Their ability to withstand heat meant that they were widely
used as heat transfer fluids in capacitors, transformers and electrical switching gear. They also
had some use in fridges, as lubricants, in paints and varnishes, as flame-retardants, in sealing
materials in construction, in carbon-less copying paper, and as capacitors in strip lights and
motorway lights. Although the production of PCBs was banned in the UK in 1978, the
programme to collect them for �destruction� continues.

PCBs are also formed accidentally, and may be released along with dioxins during combustion
processes where chlorine is involved. For example, unintentional sources of PCBs and/or
dioxins include incinerators, power stations, thermal processes in the metallurgical industry,
open waste burning, some chlorinated chemical factories, waste oil refineries, and vehicles
burning leaded petrol. Food that may be particularly contaminated with PCBs and dioxins
includes fish and fish oils, meat and animal fats, and milk and dairy produce. A study published
in January 2004, which found high levels of PCBs and other man-made chemicals in Scottish
salmon and salmon farmed elsewhere, highlights the fact that PCBs are a current and continuing
contamination issue (79).

COMPUTERS, TVs, FURNITURE, CARS AND VIDEOS

Computers, televisions, furniture, cars, videos, textiles and the like can all contain brominated
flame retardant chemicals used to prevent fire starting or rapidly spreading. Preventing deaths
from fire is undoubtedly necessary, but alternative methods and approaches are available.
Making articles out of less flammable materials in the first place is one option; others are using
better thermal barriers in electrical equipment or finding safer chemicals to slow the onset and
spread of fire, as well as making better use of smoke alarms, fire escapes and sprinkler systems.
The Swedish Rescue Services Agency has examined this issue and supports the phase-out of
brominated flame retardants (9).

Some brominated compounds have very similar properties to PCBs. There is a real concern that
these chemicals might act together with PCBs to produce additive or synergistic adverse effects.
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In animals they seem to have similar effects to PCBs on learning behaviour (10, 11, 12).
Alarmingly, the amount of certain brominated flame retardant chemicals in our bodies has
increased dramatically over recent decades (13) and particularly high levels have been found in
the UK and the US (14, 15). Despite the fact that these chemicals are now found to contaminate
both people and wildlife, they are still being produced and released into the environment.

In the EU, the marketing of two of the three polybrominated diphenyl ether (PBDE) commercial
flame retardants � pentabrominated diphenyl ether (penta-BDE) and octabrominated diphenyl
ether (octa-BDE) � will be banned in August 2004. But despite the ban, the persistence of these
chemicals means that we will have to live with them in our bodies for many years.
Decabrominated diphenyl ether (deca-BDE) is used as a flame retardant in the plastics and
textiles industries, and is still in widespread use. Moreover, brominated flame retardants (BFRs)
are a chemically diverse group, and the fear must be that if and when the PBDE compounds are
banned, other BFRs may simply take their place. Already, another brominated flame retardant
chemical, HBCD (hexabromocyclododecane), which is in widespread use in a diverse range of
products such as car cushions, insulation boards, textiles, mattress ticking, video housings and
wire coatings, has also been found to affect learning and memory function in animals (16).

Apart from dietary intake, airborne dust particles contaminated with BFRs are probably a
significant source of human exposure (see 17, 18). Indeed, a recent study found surprisingly
high concentrations in house dust in the UK and Europe (19).

BOTTLES, CAN LININGS AND FILLINGS

Many tin can linings, clear plastic re-usable water containers, baby feeding bottles and �white�
dental fillings contain another hazardous chemical called bisphenol A (BPA). BPA is produced
in high volumes and is the chemical used to make polycarbonate plastic. Low levels have been
found in liquids stored in polycarbonate containers. Of particular concern is the leaching from
baby feeding bottles that can lead to direct exposure of very young infants. BPA also leaches
into food contained in tins lined with an epoxy-resin coating. Exposure to BPA and related
substances can also arise from dental fillings and sealants (for review see (20)).
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Serious impacts

Man-made chemicals are affecting our children�s intelligence and behaviour, compromising
their ability to make sense of the world and affecting their movement skills.

Much of the existing evidence of chemical impacts on people focuses on ubiquitous pollutants
such as PCBs. Researchers are reliant on epidemiological studies that by their nature can only
be conducted after a number of years when sufficient data is available. Data is available for
older chemicals, but for many newer ones, it is non-existent. We are therefore faced with an
incomplete picture of the total impact of man-made chemicals on intelligence and behaviour.
This does not mean that all man-made chemicals currently in use are harmless. What follows is
a summary of the existing evidence.

DECREASED INTELLIGENCE AND ALTERED MOVEMENT SKILLS

Effects on brain development associated with PCBs first came to light about 20 years ago when
scientists began to see impacts on children born near Lake Michigan in North America. These
children had been affected not by anything they had done, but by what their mothers had done.
Their mothers had eaten fish contaminated by PCBs and this had affected the brain development
of their children.

Effects on visual recognition were seen in babies exposed to higher levels of PCBs in the womb
(21) and later tests showed that at four years of age these children did less well in short-term
verbal memory tests predictive of learning ability (22). Studies elsewhere in the Great Lakes
region backed up this data and found that PCBs were affecting children�s mental development
and intelligence (23). When the children from around Lake Michigan we re-examined at age 11,
those with higher exposure to PCBs were three times as likely to have low average IQ scores
and twice as likely to be at least two years behind in reading comprehension (24).

Table 1 summarises the impacts on children that have been linked to PCB exposure. It is not
unfounded to suggest that similar effects might be caused by chemicals such as BFRs used in
furniture and electronic goods (see above) that are structurally similar to PCBs.

PCBs have been shown many times to adversely affect neurological development. Studies in
Michigan and New York, and in the Faeroe Islands, Germany, the Netherlands and Taiwan,
have all shown negative associations between prenatal PCB exposure and cognitive function
in infancy or childhood (for review see (25)). PCBs have also been shown to induce
neuro-behavioural alterations in animals (26). Furthermore, in the US, middle-aged and older
people with high levels of these PCB chemicals in their blood have impaired learning
and memory (27).
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Table 1: Neurological effects on children associated with in-womb exposure to PCBs at high
background levels

Age Effect

Babies have increased startle responses and tremors, and pay less
attention to visual and auditory stimuli (28).

Toddlers at 18
months

have less developed grasping, sitting, crawling, standing and
walking skills (29).

Infants at age 3_ have decreased cognitive mental development (30).

Children at age 7 (from less than optimal home environments) show reduced
cognitive development and delays in motor development (31).

Children age 7_ show altered gender-typical play behaviour � less masculinised
play in boys and more masculinised play behaviour in girls (2)
(see below).

Children at age 11 show deficits in memory and attention, decreased IQs and
reduced reading comprehension (24).

Children at age 4_ show an inability to control inappropriate responses, which
might be suggestive of Attention Deficit Hyperactivity Disorder
(ADHD)  (32)  (see below).

While PCB exposure has been associated with effects on thyroid hormone levels in animals (4)
and humans (33), it is still not clear whether neurological symptoms associated with such
exposures are a direct result of thyroid disruption or some other mechanism (34, and for review
see 35).

There is also evidence to suggest that dioxins might contribute to several adverse effects in
people, including endometriosis, developmental neurobehavioural (cognitive) effects,
developmental reproductive effects (sperm counts, female urogenital malformations) and
immunotoxicity. The World Health Organisation (WHO) recommends a Tolerable Daily Intake
(TDI) for dioxins and dioxin-like PCBs of 1-4 picograms WHO-TEQ (Toxic Equivalent
Quotient) per kilogram body weight per day (36). People consuming relatively modest amounts
of highly contaminated foods can certainly exceed these TDIs.

PCBs and dioxins may not be the only man-made chemicals implicated in the dumbing down of
our children. Poly brominated diphenyl ethers (PBDEs), one class of BFRs, are another group of
chemicals that have been reported to cause behavioural effects or learning deficits in animals
(12, 37, 38). They all appear to have some effect on thyroid hormone or the thyroid gland, and
to affect brain development. For example, several rodent studies indicate that commercially
obtained penta-BDE (and pure tetra-BDE) can exert effects on thyroid hormones (39, for review
see review 40). Similarly, octa-BDE can interfere with the thyroid hormone system (41). The
evidence for the thyroid effects of deca-BDE is less clear, but the European risk assessment
report suggests it may cause thyroid tumours in mice. While these effects are found at levels
much higher than those to which humans are generally exposed, workers exposed to deca-BDE
along with other brominated flame retardants exhibited a higher than normal prevalence of
hypothyroidism (42). Other mammals are also vulnerable: for example, it has been found that
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there is a significant relationship between thyroid hormone levels in the blood of grey seal
weaned pups and juveniles, and PBDE levels in their blubber (43).

The increasing levels of these chemicals found in humans and wildlife underline the concerns
regarding the reported effects on brain function and thyroid hormone action. Studies in Sweden
showed that the sum of PBDE concentrations in breast milk increased 57-fold between 1972 and
1997 from 0.07 ng/g to 4.0 ng/g lipid, such that every five years the levels doubled (13). Levels
have since declined in Sweden, but reports of work carried out at Lancaster University suggest
much higher levels may be found in UK breast milk, with levels ranging from less than 1 ng/g
to 69 ng/g lipid, with more than half the women having levels of 6ng/g or more (see 15).

Many pesticides have also been associated with effects on brain function and with thyroid
disruption. The pesticides which are particularly under the spotlight with regard to neurotoxic
effects include the organophosphates, DDT, pyrethroids and paraquat (44, 45, 46). A study in
Mexico has shown startling effects in children believed to be exposed to high levels of
pesticides in an area with intensive agriculture. A range of symptoms was seen, including poor
hand and eye coordination, diminished memory, decreased physical stamina and decreased
ability to draw a person, which is used as non-verbal measure of cognitive ability (47).

ALTERED MASCULINE AND FEMININE BEHAVIOUR

In addition to compromising children�s ability to process information, chemicals may be
affecting the developing nervous system in other ways. As well as affecting intelligence, it
seems that dioxins and PCBs are also tampering with the male and female behaviour patterns of
children. Such effects might be due to the ability of PCBs and dioxins to disrupt the sex
hormones, as both these chemicals are known to have sex hormone-disrupting properties (2).
The sex hormones not only influence reproduction, but also non-reproductive behaviour that
shows sex differences (4).

In Europe, researchers studying Dutch children exposed to background levels of pollution found
that the effects of prenatal exposure to PCBs were different for boys and girls. In boys, higher
prenatal PCB levels were related to less masculinised play, whereas in girls, higher exposure
was linked with more masculinised play. On the other hand, higher prenatal dioxin exposure
was associated with more feminised play in boys as well as girls (2). While this work is
controversial, these effects are alarming and warrant more research to verify and understand the
full implications.

BPA is also known to have oestrogen (female sex hormone) mimicking properties, and as
such is a hormone-disrupting chemical. In addition to effects on the uterus in animals, it is
reported to cause reduced nursing behaviour (48), more masculinised play behaviour in females
(49) and increased aggression in males (50), and to abolish the sex differences in open-field
behaviour (51).
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ATTENTION DEFICIT HYPERACTIVITY DISORDER

Scientists now suspect that man-made chemicals may be contributing to a range of learning
disabilities, including attention deficit hyperactivity disorder (ADHD). ADHD manifests itself
as several symptoms including problems with paying attention and difficulty in controlling
impulsive behaviour. It has been suggested that although many factors are liable to be
implicated in causing ADHD, neurotoxic chemicals may also contribute to its incidence (52).

This is particularly worrying because the disorder known as ADHD is estimated to affect around
one in 20 children in the US (53), and in a significant number of individuals, some symptoms
may persist into adolescence and adulthood (52). In Britain, prescriptions of the drug Ritalin,
used to treat ADHD, increased markedly during the latter part of the 1990s (54). The European
Commission has registered its concern, and has warned that �the occurrence of developmental
disabilities, such as learning disabilities, intellectual retardation and attention deficit
hyperactivity disorder is certainly large enough to constitute a significant public health
problem� (55).

Some studies suggest the involvement of chemicals. For example, �response inhibition� is
frequently impaired in children with ADHD, and studies have shown a dose-dependent
association between PCB levels in children and an inability to prevent inappropriate behavioural
responses � which might be a predictor for ADHD. Brain (MRI) scans showed that children
with sup-optimal development of certain areas of the brain seemed more vulnerable to the
effects of PCBs. The smaller the splenium, (the back part of the bundle of fibres joining the two
brain hemispheres) the larger the association between PCBs and response inhibition (32).
Indeed, measurable effects on the brain seem to occur with ADHD � and patients with ADHD
have been found to have smaller brain volumes than normal children (56). This gives weight to
the suggestion that ADHD is a real, biologically-based phenomenon, and not just a disorder
conjured up by �neurotic� parents.

AUTISM

There is a concern that autism may be partly linked to chemical exposures, and that this
developmental disorder has increased in recent years. Autism, a brain condition that is evident
prior to three years of age, affects a person�s ability to form relationships and to behave
normally in everyday life. There are no medical tests to determine whether a person has autism
and diagnoses are based on observed behaviour. Autism is the term often used for the more
severe cases, whereas the term autism spectrum disorders (ASD) includes �milder� forms of
autism such as Asperger�s.

Studies of identical twins confirm a genetic component, and there is certainly a predisposition to
autism condition in some families. Recent findings point to the possibility that the disorder
spectrum is caused by a gene-environment interaction. Thus, it may be that to produce autism, it
is necessary to have both susceptible genes, as well as some environmental (e.g. chemical)
assault on these genes. Many chemicals have been mentioned as possibly playing a role. These
include metals, some organochlorine and organobromine compounds, and some
pharmaceuticals (see review (57)). One suggestion is that chemicals might cause damage around
the time of neural tube closure in the womb, perhaps by disrupting retinoids (see 58, 59). Other
researchers consider that differences in metabolism may be important (60). Mercury has been
the focus of much concern, both with regard to infant exposure, due to its use as a preservative
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in vaccinations, and with regard to exposure in the womb, largely due to mothers eating fish
contaminated with mercury (61), and particularly because it seems that mercury levels in the
umbilical cord of newborns are higher than in their mother's blood (62). A large study in
Denmark did not find a link with postnatal exposure to mercury in the MMR (measles mumps
and rubella) vaccine (63), but the US Institute of Medicine is reviewing all the evidence on the
potential effects of mercury in vaccines and will report later in 2004 (64).

The increase in the frequency of the disorder certainly supports the suggestion of
an environmental component. It seems that genetics loads the gun, but the environment pulls
the trigger.

Many studies have suggested that rates have risen over the years, although some reviewers
caution that increased recognition of the disorder, coupled with other factors, may account for
some of the increase. Nevertheless, it does appear that autism spectrum disorders are more
prevalent than previously thought, and may be found in around six children per 1,000 or one in
166 children (65). The National Autistic Society suggests it may be nearer one in 110 children
and points out that two thirds of teachers surveyed in England and Wales felt there were now
more children with autism spectrum disorders than just five years ago (66). Translated
nationally, around half a million people may suffer from autism spectrum disorders. The rates of
autism itself are lower and estimated to be 16.8 per 10,000, or one in 600 children (67, 68).
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A real and pervasive problem

Exposure to man-made chemicals at levels that can adversely affect the nervous system of
our children is commonplace. Commenting on our exposure to dioxins and dioxin-like
PCBs, WHO experts have recognised that �subtle effects may already occur in the general
population in developed countries at current background levels of two to six
picograms/kilogram body weight� (69).

Similarly, for the non-dioxin like PCBs, it seems that the levels found in some mothers have
exceeded those that are associated with effects on brain development in their infants. Scientists
have tried to convert the data in the various studies into comparable forms, by comparing
calculated or measured levels of a certain type of PCB, called PCB 153 (70). They found that
the PCB concentration associated with adverse effects on neurological function in the study of
infants and mothers living around Lake Ontario in the US seemed to be around 40 ng PCB 153
per gram of maternal serum lipid, while levels in mothers of children affected in Rotterdam
were around 100 ng per gram of maternal serum lipid. See Table 2.

Table 2: Median maternal serum levels of PCB 153 � associated with adverse neurological effects

Study Location Specimen
years

median serum
concentration
PCB 153
(ng/g lipid)

Darvill et al.,2000(23) Oswego, New York County,
Lake Ontario, US

1991-1994 40

Patandin et al., 1999
(30)

Rotterdam and Groningen,
Netherlands

1990-1992 100

Walkowiak et al., 2001
(74)

Düsseldorf, Germany 1993-1995 140

Studies coordinated by the WHO have revealed that many places in the industrialised world
have background levels of PCBs similar or higher than these, and this warrants some concern.
While comprehensive EU-wide data is lacking, studies suggest that in certain areas of Britain,
(71) and in some industrialised cities in Austria, Belgium, Germany, Italy, the Netherlands and
Spain (see Figure 1), some women were contaminated with levels of PCBs that were not widely
dissimilar to those found in the women who gave birth to children with neurological impacts.
The highest levels in European women have been found in the Danish Faeroe Islands, (where
neurological effects were linked mostly with mercury rather than PCBs) (25) and in some
eastern European countries such as the Czech Republic and Slovakia (70,72,73).
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Figure 1: EU member states and accession countries with PCB 153 levels greater than 100 ng/g fat
in pooled human milk samples taken in 1993 or 1994 (71).

NB: The different bars for each country relate to different locations of pooled samples in that
country.

Figure 2: Comparative levels of indicator PCBs (28, 52, 101, 138, 153 and 180) in human milk in
2001-02
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NB: The values in the two figures are not directly comparable, as Figure 1 shows only PCB 153 values

and Figure 2 shows total indicator PCB values. Studies suggest that typically PCB 153 makes up roughly

around 43 per cent of total indicator PCBs (72).

Studies have shown that brain development in children living in industrialised European
countries has been affected by chemicals that have accumulated in their mothers and are passed
on from the mother while the baby is in the womb. Levels of PCBs in maternal and placental
cord blood have been used to compare the abilities of the children with high exposures in the
womb, with the abilities of children with lower exposures. Studies on children in the
Netherlands (30) and Germany (74) have confirmed fears that in certain European cities
widespread harm appears to have been caused to children simply by �high background� levels
of these chemicals. While the observed neurodevelopmental deficits in European children have
sometimes been described as �subtle�, there could be unknown consequences related to their
future intellectual ability (75).

Comparing the levels of PCB breast milk contamination shown in Figure 1 with the PCB levels
listed in Table 2 gives some indication of the likelihood of effects. However, the values cannot
be directly compared because they show levels of PCB 153 in human milk and human serum
respectively. The ratio of PCBs in milk lipid to serum lipid may be around 1.3:1 (see 70).

The data shown in Figure 2 suggests that children in many of the countries listed, particularly
infants born to the most highly exposed women in the Czech Republic, Italy, the Netherlands,
Romania, Russia, Slovakia and Spain, are likely to be suffering from adverse effects.

In the UK, the only government-conducted survey of PCB levels in human milk analysed
samples taken in 1993-94. However, due to serious doubts about the accuracy of the analysis, it
is difficult to compare the range of levels of PCBs found in these women with the levels found
in women from other countries where effects on infants have been noted. The results of this
study that were published in the 1996 WHO report should be totally ignored, because they were
based on provisional data and the laboratory had technical difficulties (76). Furthermore, a
subsequent re-analysis and report of the levels found in these samples (77) also appears to be
unreliable. The raw data provided shows that the levels of PCB 153 reported were
proportionately so low compared with the total indicator PCB levels, that this author considers
the data to be flawed.

Overall, the UK government�s strategy for evaluating in utero and early life exposure to harmful
chemicals has been inadequate and lacking in proper oversight. However, studies conducted by
Lancaster University provide a clearer insight into the range of PCB contaminant levels found in
the UK population. In 1990 and early 1991, 115 Welsh breast milk samples were collected and
screened for 50 PCB congeners (71). Our analysis is that the levels reported in this study are not
dissimilar to those found in other studies where effects were reported, so that effects on brain
function are considered likely to have occurred in the infants of the mothers with the highest
levels of contamination. A subsequent study of breast milk, funded by Lancaster University, is
expected to be published in due course. In discussing or reporting the contamination of breast
milk, it should remembered that it is prenatal exposure that is likely to blame for any effects,
with the analysis of breast milk serving to provide a useful indication of the level of this earlier
exposure. Breast-feeding is considered to be beneficial, and should be encouraged.
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Cost

There are great emotional costs to the families of children with impaired brain function. The
heartache of parents with children suffering from behavioural disorders and learning disabilities
is immense, as is the burden on the children themselves. Responding to the needs of affected
children is also costly in financial terms.

Take autism as an example. Even with an assumed prevalence of just five children per 10,000
(which is three times less than current estimates of the prevalence of autism (68) and at least 10
times less than the number of children estimated to be affected by autism spectrum disorders),
the estimated annual societal cost of autism in the UK exceeds £11 billion, and the lifetime cost
for a person with autism exceeds £12.4 million (78). If autism spectrum disorders were
included, this figure would increase dramatically, highlighting the huge costs of autism and
autism spectrum disorders to society as a whole.

Estimating the proportion of the disease burden caused by exposure to toxic chemicals is
difficult. However, the National Academy of Sciences in the US has estimated the fraction of
neurobehavioural disorders that may be attributed to environmental factors. They considered
that three per cent were caused directly by toxic environmental exposures, and another 25 per
cent caused by interactions between genetic susceptibility and environmental factors, defined
very broadly � so a total of 28 per cent caused wholly or partly by environmental factors. In the
US, it has been estimated that within this total, some 10 per cent are at least partly caused by
toxic exposures, not including alcohol or tobacco or drugs of abuse. Looking only at mental
retardation � defined as IQ below 85, and cerebral palsy and autism � a cost of US$9.2 billion
per year was arrived at for that proportion caused by toxic chemicals of human origin in
environmental media (79). This estimate specifically excluded the effects of lead, alcohol and
tobacco. As a very approximate estimate, taking the rates of disease and costs incurred as
similar to those in the US, this would equate to an annual cost in Britain of approximately £1
billion. Therefore, looking just at mental retardation, and cerebral palsy and autism, a very
rough estimated figure of £1 billion per year might be the cost in Britain of the effects of man-
made toxic chemicals (excluding lead) on brain development in children.

It should also be noted that the above cost calculation does not include the potential effects of
pollutants such as PCBs that may cause a few points reduction in IQ. However, even such subtle
effects may take a high financial toll. For example, it was noted that Salkever calculated that the
loss of one IQ point was associated with an overall reduction in lifetime earnings of 2.39 per
cent (79). Furthermore, on a larger, national scale, it has been said that in this information age,
the wealth of a nation is directly correlated with developmental health and aggregate
intelligence (80).

A study in the US (79) considered that the costs of childhood diseases of environmental origin
are likely to increase if children�s exposures to inadequately tested chemicals are allowed to
continue.

Better regulation of chemicals could produce an overall financial saving to society. An
independent study undertaken for WWF-UK concluded that the value of the health benefits that
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would accrue from implementing the proposed new and tighter EU chemicals regulation known
as REACH � the Registration, Evaluation and Authorisation of Chemicals � would significantly
exceed the costs of implementing such legislation (81).
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Chemicals and life

It is clear that hazardous industrial chemicals dramatically affect our quality of life. Children
and wildlife have a right not to be contaminated. Parents have a right to expect that the products
they buy for their home and the toys they buy for their children are safe and harmless. Man-
made chemicals should have adequate safety data and should be neither bioaccumulative nor
persistent, unless persistence is a required property � as in some construction materials. No
unnecessary risk is acceptable where our children and our future are concerned, and where safer
alternatives are available.

In the past, many persistent and bioaccumulative chemicals, such as DDT (82) and PCBs, have
been banned too late to prevent damage. Now there is an ever more urgent need for action.
Many more persistent and bioaccumulative chemicals, which take a very long time to break
down in the environment and build up in living things, are in use today. Such chemicals should
be phased out, irrespective of their currently known toxicity, because it is almost impossible to
predict and test for the long-term effects of low-level exposures that may take years to appear in
humans and other long-lived animals. If we get it wrong, it is our children who will pay the
price.

The EU is negotiating new chemical legislation to regulate industrial chemicals. This is a once
in a generation opportunity to create a safer future for our children and wildlife. WWF is calling
for the legislation to:

•  phase out chemicals that are persistent and bioaccumulative;
•  phase out endocrine-disrupting chemicals; and
•  substitute these chemicals with safer alternatives and allow their continued use only

where there is an overwhelming societal need, where no safer alternatives exist, and
where measures to minimise exposure are put in place.
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WWF’s Chemicals and Health campaign
Along with wildlife around the world, we are being subjected
to an uncontrolled and dangerous global experiment. Exposure
to hazardous man-made chemicals is putting us all at risk. 
Our children and wildlife are especially vulnerable. WWF’s
Chemicals and Health campaign is seizing a once in a lifetime
opportunity to put an end to this threat, by asking people to
help us ensure forthcoming European chemicals legislation
brings chemicals under control.

WWF is calling for hazardous man-made chemicals to 
be properly regulated – replaced where safer alternatives
exist, or banned where necessary.

Campaigning together
WWF has joined forces with two campaign partners, 
the National Federation of Women's Institutes and 
The Co-operative Bank.

As the largest women’s organisation in England
and Wales, the National Federation of Women’s
Institute is working for a safer future for our
children and grandchildren.
www.womens-institute.co.uk

Through its Customers Who Care campaign, 
The Co-operative bank is calling for the phase out 
of persistent and bioaccumulative chemicals.
www.co-operativebank.co.uk/cwc

The mission of WWF – the global environment network – is to 
stop the degradation of the planet’s natural environment and to 
build a future in which humans live in harmony with nature, by:
· conserving the world’s biological diversity
· ensuring that the use of renewable resources is sustainable
· promoting the reduction of pollution and wasteful consumption
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WWF-UK

Panda House, Weyside Park
Godalming, Surrey GU7 1XR
t: +44 (0)1483 426444
f: +44 (0)1483 426409

www.wwf.org.uk

take action: if you would
like to support wwf’s
chemicals and health
campaign and take action
for a safer future for
wildlife and people, please
call 01483 860869 for a
campaign leaflet, or visit
www.wwf.org.uk/chemicals


