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The Avon Longitudinal Study of Pregnancy and Childhood (ALSP AC or Children of the 90s) is a research 
initiative of the University of Bristol designed to monitor and analyse the origins and influences of different 
causes of health and development in a geographical cohort born in Avon. It is part of a WHO initiative 
taking place in seven other centres in Europe. 

Foods excluded at 15 months 
When the children were 15 months old 

we asked if there were any foods parents did 
not allow the toddlers to eat, and why. We 
had 11,128 questionnaires back, and 7661 of 
parents answered yes and made comments. 

Nuts or peanuts were the most 
commonly excluded food, by 3 716 of parents. 
Almost half of those said they were afraid of 
the child choking. A third gave no reason, 8% 
said they thought nuts were dangerous and 
1. 7% mentioned the special risk of inhaling 
peanut. 19 said their children were allergic to 
nuts. 

An allergy, or suspected allergy to 
particular foods was given as the reason for 
exclusion by 262 people (almost 4% of those 
excluding something). The numbers reporting 
reactions such as eczema, asthma, and nettle 
rash as a response to certain foodstuffs were:-

Milk and dairy products 107 
Eggs 81 
Nuts and/or peanuts 19 
Tomatoes 13 
Colouring in food & drinks 12 
Fish 8 
Oranges 7 

A further 48 felt that certain foods or 
drinks caused changes in behaviour or 
hyperactivity, and 26 of these blamed food 
colouring. Another 14 blamed chocolate using 
phrases like 'it makes him wild', 'aggressive', 
'irritable', or 'it over stimulates her' . 51 
parents blamed foodstuffs for tummy upsets, 
and 27 reported a sore bottom, 14 of these 
mentioning oranges and/or orange juice. 

Foods that were mentioned in which 
colouring may have been the cause of the 
reaction included packeted savoury snacks, 
coloured sugar-coated chocolate drops and 
other coloured sweets, and in one case 
toothpaste! (Not a food to you and me 
perhaps, but at 15 months ..... ) Drinks 
causing some reaction included colas, fizzy 
drinks, and particularly orange and 
blackcurrant squashes. 

This was parents' experience at 15 
months. There is some evidence that some of 
these problems disappear as children grow 
older. We shall be asking again about foods 
that are excluded and why, and look forward 
to trying to understand the reasons why some 
children develop allergies and others do not. 

J More results on pages 6-8 J 

Wheezing and Smoking 
You could be forgiven for thinking that we 
only do research on smoking. It's not true of 
course, but the Health Education Authority 

fund us to look at smoking and health and 
they naturally make sure that the findings 
(continued on page 2) 
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(continued.from page 1) 
reach a wide audience. Our latest headline 
results were about the health effects in 
children up to 6 months. We found that the 
longer mothers smoked into the pregnancy, 
the more likely it was that their children 
would suffer from breathlessness and/or 
wheeze. This suggests that the baby's lungs 
continue to be harmed by chemicals from the 
smoke until the end of pregnancy, and not just 
in the early months when they are developing. 

Our findings show that if a woman 
smokes at 18-20 weeks of pregnancy, she is 
40% more likely to have a baby that wheezes 
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in its first six months than if she does not 
smoke. If she continues to smoke until 32-34 
weeks of pregnancy the baby is 4 7% more 
likely to suffer from breathless attacks. Apart 
from the distress and anxiety caused by these 
episodes, particularly in very small children, 
there is a real risk that the infant who wheezes 
will continue through childhood with a 
wheezing problem or asthma. As the children 
grow we shall be trying to discover what 
makes some children go on to have such chest 
problems while others do not. 

Lead levels at 2112 years 

Some headlines in April linked pets, 
particularly cats, with higher than average 
lead levels in children's blood. So do cats 
pose a threat to children? 

Our lead study is funded by the 
Department of the Environment who want to 
know firstly what the levels of lead are in 
today's children and then whether children are 
affected by them. We looked at blood samples 
from 575 children who came to the Children 
in Focus clinic when they were 2Yz years old. 
The good news is that lead levels were less 
than a third of what they were in a similar 
group of children in Birmingham in 1984. In 
fact only 2 of our group of children had levels 
which reached the Government's 
recommended intervention level. Their 
parents have been offered follow-up to try to 
find where the lead is coming from, so that it 
can be reduced. 

Our colleague Dr. Trevor Delves in 
Southampton, an expert in lead measurement 
who analysed the samples for us, says 'the 
sharp drop is largely due to increased use of 
unleaded petrol.' High lead levels are thought 
to be linked with problems in mental 
development and behaviour, but previous 
studies have not given totally clear answers. 
The low levels we have found are good news, 
but we need to continue to study the children 
to see whether or not there are any effects at 

these low levels. 
We looked at what factors in the 

environment were linked with increased lead 
levels. We found two slightly surprising 
culprits. Children living in homes where 
someone smoked, had levels 25% on 
average above those in homes where no one 
smoked. One suggested theory is that there is 
lead in tobacco from the days when fields 
were sprayed with pesticide containing lead, 
some of which still resides in the soil and is 
picked up by the tobacco plant. 

The other 'culprit' is the household 
pet. We found that cats in particular were 
associated with an increase, of just less than 
20%, in the children's blood lead. The guess 
here is that the cats are in and out of the 
home, walking, digging and lying in soil, and 
so fine particles are brought indoors. Small 
children may be spending a good deal of time 
on the floor playing, and possibly stroking 
and cuddling the cat. That way lead from soil 
could get on hands and into mouths. 

However, we are talking about a small 
increase in an already low level, and no one 
should worry unduly. This is certainly not a 
reason to get rid of the family pet. For those 
still worried, washing the children's hands 
before they eat is probably a lot easier than 
trying to wash the cat! 
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What upset them? 

'Did any important event happen which might have upset your child?' We asked this 
question about the period between the ages of 18 months and 2 Yz years. 

The table below shows how common these events were, but not all the children involved 
were necessarily upset by them. 

Children aged ZYz:- 'Life events in the past 12 months.' 

31% new creche/nursery 
24% new brother or sister 
18% moved home 
17% separated from father 

(for more than 1 week) 
13% shock or fright 
8% death of a pet 
8% separated from mother 

(for more than 1 week) 
4% physically hurt by someone 
1% acquired a new parent 

0.3% taken into care 
0.1% sexually abused 

Jonathan feeding his new sister Samantha, and showing a 
very normal mixture of feelings about this new arrival. 

ALSP AC and The Doomsday Book? 

Adistinguished professor from New 
Zealand recently described our study 
as "the most important thing to have 

happened in Britain since the Doomsday 
Book"! Professor Phil Silva, who is the 
director of a famous longitudinal study of 
1000 children in Dunedin, New Zealand, was 
visiting the study in July. He is one of several 
eminent visitors from overseas who have 
visited ALSP AC to exchange ideas. 

The study received an official 
accolade from the University of Bristol 
recently. After many years of being squeezed 
into one half of a pair of semi-detached 
houses in Tyndall A venue, we were allowed 
by the University to move into the other half 
and the Vice-Chancellor officially opened the 
new building. The added space has enabled 
us to spread out a bit, but we still have an 
average of 4 members of staff working in 
each room, and could do with 50% more 
space again. Nevertheless, we are very happy 

in our new accommodation and are becoming 
increasingly productive. 

Fund-raising is still a major occupation, 
but we had an important breakthrough 
recently. When the study was first designed, 
the Steering Committee went to the Medical 
Research Council (MRC) and to government 
departments requesting a major input of core 
funding for the processing and banking of the 
biological samples. At that time we were told 
that this was not appropriate and the 
implication was that we really were not 
undertaking anything worthwhile or achiev
able. One of the members of our Steering 
Committee, Professor Marcus Pembrey, was 
responsible for trying to get funding for the 
DNA side of the study. He too, was getting 
the same message, and the implication that 
there were far more important research 
projects around. Marcus, however, is 
tenacious and gradually the opinions of the 
genetic scientists have changed completely. 

(continued on page 4) 
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Finally, the MRC asked him to 
produce a proposal for banking the DNA to 
provide an exciting set of information for 
future projects. He put together a proposal 
with us, that was then given the highest rating 
by the MRC (Alpha Plus), and at a time of 
ferocious cuts in funding, the DNA bank has 
been funded in full. The MRC stated 
afterwards that "The proposal addressed an 
important need in UK genetic research. 
Members agreed that you (i.e. Marcus 
Pembrey) should be congratulated for your 
continued efforts to resource this facility, and 
the clear and thorough manner in which the 
proposal has been presented." 

It is now an important task of the 
Steering Committee to try to change opinions 
of other august bodies so that full advantage 
is taken of the information obtained by 
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funding ALSPAC properly. More and more 
recognition is being given to the possibility 
that the way in which the environment affects 
us is influenced hugely by the common genes 
or combinations of genes that we may or may 
not have. 

ALSP AC may in the future be able to 
show exactly how these sorts of processes 
take place. The long-term objective of making 
such connections would be to help people 
maximise their potential by determining ways 
in which those with particular genetic 
compositions might benefit from avoiding 
certain environments or allergens, or 
alternatively in the way in which treatment 
might be particularly effective for some rather 
than other people. The prospects are 
exciting. 

The next steps 

We are currently asking mothers to 
save the teeth of their children so that we can 
use them to measure a variety of different 
environmental exposures from before the 
child was born until the tooth dropped out. 
These exposures include trace metals such as 
lead and antimony, as well as radioactive 
substances. Dentists are interested in 
identifying tooth problems such as caries, but 
also maldevelopment in various ways, and 
developmental specialists are interested in 
what the developmental lines in the tooth 
might tell us. These lines are laid down rather 
like tree rings, and indicate various changes in 
the environment. For example, there is a well
defined 'neonatal line' which is laid down at 
the birth of the child. This allows us to 
determine the exposures before birth (outside 
this line) and after birth (inside the line). The 
question would be whether children who are 
subsequently found to have problems such as 
autism or cerebral palsy might have lines that 
would tell us if something unusual had 

happened, either during the pregnancy or in 
the first year or two of life. This is an 
exc1tmg new area of research and 
complements the information that we have 
from the placentas and other biological 
samples already collected. 

At the outset of the study we stated 
that the development of the children would be 
measured in detail when they were 7 years of 
age. This will occur between April 1998 and 
December 1999. We are now starting to plan 
the examination of all the children in the 
survey (i.e. all 14,000), with a view to 
measuring growth and developmental features 
such as blood pressure, lung function, fitness, 
motor ability, cognitive function, speech and 
language development, hearing and vision, 
and even musical skills. This will be a major 
undertaking - but will provide a broad set of 
outcome measures to enable us to check the 
effects of events and difficulties the children 
have encountered in their life so far. 
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Children in Focus 

Another milestone was reached when 
the vision study came to an end with the last 
3Yi year clinic in July. That clinic, like each 
one since the children were 4 months old, 
began with vision screening. This was 
appreciated by parents and staff alike - and 
the children enjoyed it. 

Vision testing at 3 Yi years 
The aim of the vision study was to 

compare outcomes of two groups of children 
at 3 years. One group was screened 6-
monthly at Children in Focus by qualified 
orthoptists; the other, the control group, 
received normal community provision only. 

Forty-seven of the Children in Focus 
group were identified as having a vision 
problem and were referred for treatment, 27 
of them before the age of 3 and 20 at 3. This 
was in addition to the 20 referred by their GP, 
Health Visitor or other doctor. Many of the 
children had poor vision in one eye only and 
have now improved after wearing glasses or 
an eye patch. Any treatment will have begun 
before the children started school. 

Among the control group at 3 years 
(i.e. not seen regularly by orthoptists) there 
were nearly 3 times as many who needed 
referral because of a vision problem that 
had not previously been detected. This 
highlights the fact that the usual community 
screening could be improved, but it would 
not be practicable to screen all children so 
throughly every 6 months. However the 
clinic group did so many tests at different 

ages, that it should be possible from these 
results to design a practical and simple 
screening programme for use in the 
community which would pick up as many as 
possible of the children with eye problems, 
without too many being referred 
unnecessarily. We hope that the eye team 
will return at a future clinic if funding allows. 

At the 3 Yi year clinic which ended in 
July we also looked at hearing, glue ear, diet, 
growth and teeth. We took finger prints and a 
venous blood sample from children when 
they and their parents were willing. Samples 
were obtained from 720 of the thousand 
children who attended the clinic. We 
repeated the preparations which we made last 
time we took blood, at 2 Yi years. An 
anaesthetic cream was left on for at least 50 
minutes before taking the sample. Excellent 
preparations and technique by the staff 

enabled the process to be without pain or 
distress for all but a tiny minority. 

Now we are seeing the group at 4 
years and carrying out a full developmental 
test (WPPSI), growth measures, a record of 
skin lesions, including the number of moles, 
and skin, hair and eye colour. 

Blood pressure measurement 
The children will be seen again at 4Yi 

and 5 and then at 7 years along with the rest 
of the Children of the Nineties cohort. 



6 Children of the 90s 

Results 
Papers in print 

The nature of a longitudinal study obviously requires that the subjects are followed over 
time. Much of the research is therefore on-going and findings have yet to reach the public domain. 
There are however a number of papers in print, summaries of which are quoted here. Results of a 
major study by the Buildings Research Establishment, funded by the Department of the 
Environment, are now published and are summarised on page 8. 

A survey of the administration of drugs to young infants. 

Medication which is given to young 
infants during the first months of life, an 
important period of development, may have 
effects on development which would not be 
observed in adults receiving the same drugs. 
The aim of this study was to estimate the 
numbers of children receiving various types 
of medication, including both prescription and 
non-prescription drugs, during the first 6 
months of life. Self-completion questionnaires 
were posted to mothers participating in the 
survey when their children were 6 months of 
age. These questionnaires included enquiries 
about the administration of drugs to the study 
children. The study population comprised 
6973 children born in the 12- month 

period between 1st July 1991 and the 301
h June 

1992. The majority of mothers, 96%, reported 
that their children had received medication, 
excluding vaccines, during the first 6 months 
of life. 35% had been given drugs from four 
or more different classes. Paracetamol had 
been given to 84% of the children, antibiotics 
to 30%. In view of the potential effects of 
drug exposure on long term development, it is 
important that drugs which are administered 
to children are carefully assessed to ensure 
that they are not harmful. 
Neil Hawkins, Jean Golding & the ALSPAC 
Survey Team. 
British Journal of Clinical Pharmacology 
1995; 40: 79-82. 

Nitrogen dioxide in infants' bedrooms: a feasibility study 
for household based measurements. 

Aim: To determine the feasibility of postal 
methods to measure indoor and outdoor levels 
of nitrogen dioxide without technical 
intervention of trained staff. Postal 
distribution of Palmes diffusion tubes to the 
householder to measure nitrogen dioxide 
levels inside the baby's bedroom and outside 
homes was followed by a questionnaire 
ascertaining possible sources of nitrogen 
dioxide. Setting: 100 women, randomly 
selected from those with infants 4-6 months 
of age, currently participating in ALSP AC. 
Outcome measures: Response rate and 

evidence of understanding and 
implementation of the method by the 
householder; the comparability of results to 
those obtained from studies using visits by 
trained staff, for ratios of nitrogen dioxide 
outdoors/indoors and in homes with and 
without a gas cooker. Results: There was a 
91 % response rate with all but one family 
carrying out the measurements successfully. 
The ratio of outdoor:indoor N02 levels was 
similar to that found using other methodology 
(approximately 2:1). Households with gas 
cookers had indoor N02 levels 1.8 times 

(continued on page 7) 
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those of households without gas cookers, 
similar to those reported in the literature. This 
study successfully demonstrates a very 
efficient method for simultaneously obtaining 
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estimates of air pollutant levels on large 
numbers of homes. 
Alexandra Farrow and Sheila Preece. 
Environmental Technology 1995; 16: 295-300. 

Changes in depression during and following pregnancy. 

Rates of depression were studied in a 
sample of over 9000 women in ALSP AC. 
Assessments of depression were made at 18 
and 32 weeks gestation, and at 8 and 32 
weeks postpartum. Changes in depressive 
status across time were modelled using latent 
Markov modelling methods. This analysis 
showed that when classification errors were 
taken into account there was relatively high 
stability in diagnostic status during pregnancy 
and after pregnancy. However, the transition 
from late pregnancy to the early postnatal 

period showed evidence of increased 
instability and remission of depression. The 
net effects of this were that rates of depression 
tended to decline following childbirth. The 
implications of these results for a series of 
issues including measurement errors in 
depression reports and the prevalence of 
depression before and after childbirth are 
discussed. 
David Fergusson, L. John Horwood, Karen 
Thorpe and the ALSPAC Study Team. 
Paediatric and Perinatal Epidemiology 1996; JO: 
279-93. 

Haemoglobin and ferritin concentrations in infants at 8 
months of age 

Aim - To identify the optimum age to screen 
for iron deficiency, the normal distribution of 
haemoglobin and ferritin in a representative 
population sample was investigated. 
Methods - Normal values for haemoglobin 
and ferritin were measured from heel prick 
capillary samples obtained from a 
representative cohort of 1175 infants at 8 
months old who were randomly selected from 
children taking part in ALSP AC. 
Results Haemoglobin was normally 
distributed: mean (SD) 117 (11) g/l, 95% 
confidence interval (CI) 116 to 118, and range 
72-153 g/l. Ferritin was log normally 
distributed: geometric mean 38.5 µg/l, 95% 
CI 37.0-39.9, range 7.1-224 µg/l. The 5th 
centile for haemoglobin was 97 g/l and for 
ferritin 16.9 µg/l. No correlation was found 
between haemoglobin and ferritin. 

Multiple regression analysis showed 
ferritin concentrations to be positively related 
to birth weight (p<O. 0001) and the sex of the 

child (the girls having higher concentrations) 
(p<0.0001) but negatively with the child's 
weight at 8 months (p<0.0001). Haemoglobin 
concentrations were positively related to the 
child's weight at 8 months (p=0.04). Neither 
haemoglobin nor ferritin concentrations were 
related to social class as measured by 
maternal education level. 
Conclusion - These data define the normal 
range for haemoglobin and ferritin in capillary 
samples in the UK population, and suggest 
that anaemia is common in infancy. Using 
current recommendations, 23% of infants 
would be identified as anaemic. For British 
infants at 8 months of age, a more 
representative 'cut off' for anaemia would be 
haemoglobin concentration <97 g/l and for 
iron deficiency ferritin <16 µg/l. 
A.M Emond, N Hawkins, C. Pennock, Jean 
Golding and the ALSPAC Children in Focus 
Team. Archives of Disease in Childhood 1996; 
74: 36-9. 
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Domestic magnetic field exposures in Avon 

To define a protocol for surrogate 
measurement of magnetic field exposure by 
questionnaire, a series of spot and 24-hour 
measurements was made at 50 houses in 
Avon. Measurements were made with Emdex 
11 equipment in the centres of rooms with the 
house power encountered at the start of the 
visit, and then with all power to the house 
isolated at the main switch. The mean spot 
magnetic field averaged over the 50 homes 
for each room varied between 0.011 and 
0.023 µT with an overall mean (0.017 ± 
0.003) µT with the power 'on' , and between 
0.008 and 0.015 µT, giving an overall mean 
(0.012 ± 0.002) µT with power 'off'. 

Measurements over 24 h in the three mam 
occupancy rooms showed a distinct diurnal 
variation in the overall mean magnetic field of 
the 50 homes by a factor of three, giving a 24-
hour mean of (0.044 ± 0.06) µT; at the same 
time mean recorded personal exposure for the 
occupants monitored was (0.067 ± 0.08) µT. 
These values appear low compared with, for 
example, USA domestic levels of magnetic 
field exposure demonstrated in several 
studies, but also show a wide variation in 
individual values, which could not be 
predicted from spot measurements. 
A. W Preece, P. Grainger, J. Golding, W Kaune. 
Physics in Medicine and Biology 1996; 41: 71-8. 

Indoor air quality in homes. Overall conclusions 

This study was undertaken at the 
beginning of the survey. It involved 170 
homes of mothers who had emolled early in 
pregnancy. The study which was undertaken 
by the Building Research Establishment for 
the Department of the Environment, 
specifically wanted to ascertain what normal 
levels of common air pollutants were in 
homes in the UK. To do this, they spent 12 
months monitoring levels of different 
pollutants in each home and showing the 
ways in which these varied with the type of 
home, the lifestyle of the family and the 
season of the year. 

The key findings from this have been as 
follows: 

1. The numbers of house dust mites found in 
carpets were much higher than previously 
reported, and all houses, irrespective of the 
presence or absence of dampness, have a 
house dust mite population. 

2. Formaldehyde levels are predominantly 
influenced by the age of the house; levels of 
volatile organic pollutants are dominated by 
whether or not there has been recent painting 
and decorating in the home; nitrogen dioxide 
levels are significantly associated with the 
outdoor levels, by gas cooking and the size of 
the household. The nitrogen dioxide levels 
varied in particular with the season of the 
year. 

This study has set the baseline against 
which we can now use the ALSP AC study to 
look at health features of the population. This 
large report which was published in two 
volumes1 was the basis from which the MRC 
Institute · for Environment & Health wrote its 
major 1996 publication, entitled "Indoor Air 
Quality in the Home" which made important 
recommendations for the future. 
(Institute for Environment & Health, Leicester, 
1996 edited by C. Humfrey, L. Shuker, P. 
Harrison) . 

1 BRE report 'Indoor air quality in homes: Parts 1 and 2. The Building Research Establishment Indoor 
Environment Study ' IBSN 1 86081 0594. Crown copyright 1996. 
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