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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 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. 

'What should 15 month olds eat?' 
What should I give my toddler to eat?' 

What should I not give her?' 'He won't eat 
meat or vegetables!' Health visitors and GPs 
must be familiar with questions like these. 

There are a great many theories about 
nutrition. Advice changes over the years and 
what may be considered good for adults may 
not be for small children. It is difficult for 
parents, and maybe for health workers too, to 
know what to believe. 

Below is some of the information we have 
gleaned about what infants actually eat, 
which is a first step towards discovering what 
is in fact a good diet at this age. 

Over 11,000 mothers completed detailed 
questions on their children's diet from 6 - 15 
months. Our aim was to document the 
different dietary patterns in infants of that 
age using a representative population of 
children, the Children of the Nineties cohort. 

The results so far seem to identify two types 
of feeding pattern associated with specific 
groups of demographic variables. Whether 
these have any affect on the health or 
development of the child can only be fully 

We also found that at 15 months: 

assessed when the children are examined in 
great detail at 7 years. 

Mothers who were younger (<25 years), or 
those with less education, in council 
accommodation, with financial difficulties or 
who did not use childcare were more likely to 
give the child: 
cola, fizzy drinks, blackcurrant & rosehip 
juice, squash, gripe water, sports drinks, tea, 
coffee, packet soup, canned soup, rusks, crisps, 
chocolates, mints, sweets, gravy, salt, tomato 
ketchup, sugar added to meals and less than 3 
solid meals each day. The child was also more 
likely to have the same meal as the mother. 

Mothers who were older (>25 years), owner 
occupiers, using childcare, • with more 
educational qualifications or few financial 
difficulties were more likely to use :breast 
feeding, follow on formula, apple juice, other 
fruit juice, baby rice, other baby cereal, 
breakfast cereals, jars, tins or packets of baby 
food, cheese, fish, liver, shellfish, raw carrots, 
raw vegetables, fruit puddings, yoghurt, raw 
apple, other raw fruit, nuts, apple skins, potato 
skins and other skins, herbs, spices and 
smoked foods. 

*Mothers were more worried by children not eating enough than any other feeding problem, although only 
3.4% said that they had great difficulty feeding their child in the previous year. 
*Girls were more likely to be described as difficult to feed, to want to feed themselves, to eat raw apples or 
carrots and to drink out of a cup or beaker. Boys were more likely to eat milk puddings, liver, to have gravy 
added and to be put to sleep with a bottle. 
*5% of children were still being breast fed. 
*18% had at some stage had follow-on milk, although only 5% were having it at 15 months. 
*96% were drinking cows' milk; for 7% this was semi-skimmed and for 0.5% skimmed. 
*17.7% had not been introduced to food with lumps by 9 months and 1% by 15 months. 
*40% had drunk tea, 8% coffee and 20% cola. 14% were having cola at least once a week. 10% had had a little 
alcohol. 
*63% were having crisps at least once a week and 62% other savoury snacks. 
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*82% of children between 6-15 months were eating chocolates. At 15 months 80% were having them at least 
once a week compared with 32% eating sweets. 
*92% were eating meat or meat products. 
*84% of mothers said that they looked for foods labelled as low sugar, whereas only 10% usually looked for 
added iron. 
*Only 8% had been given nuts or nut products. 

Anaemia in Infants 
Twenty three percent of Avon infants are 

anaemic! That would be the shock headline if 
we used the current recommended WHO 
definition of anaemia ( Hb<l 1.0g/dl) on a 
normal population of Avon infants. 

We obtained capillary blood samples from 
1075 eight-month old infants, randomly 
selected from the Children of the 90s cohort. 
Sufficient plasma was obtained to assay 
ferritin for 754 infants. The haemoglobin 
levels ranged from 7.2 to 15.3g/dl (Fig 1). The 
arithmetic mean was 11. 7g/dl, and was 
similar for boys and girls. 

Figure I: Haemoglobin distribution at 8 months of age 
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Plasma ferritin was found to be normally 
distributed and ranged from 7 to 223µg/l. The 
geometric mean was 38µg/l. No correlation 
was found between haemoglobin and ferritin. 
Neither was related to social class as 
measured by maternal education level. Hb 
was positively related to the child's weight at 
8 months, whereas ferritin was positively 
related to birth weight and the sex of the child 
(girls had higher levels), but negatively to the 
child's weight at 8 months. 

This is the largest population based study 
measuring Hb and ferritin in British children 
and therefore represents the best and most 
accurate current assessment of the normal 
range in infants of this age. 

It should be stressed that these data are 
derived from capillary samples which are 
recognised to produce somewhat lower Hb 
levels, but they nonetheless challenge the 
traditional cut-offs used for definition of 
anaemia at 8 months of age. Using a cut-off of 
1 lg/dl over 20% of the apparently healthy 
normal population were anaemic (Table 1). 
Using the 5th centile from the distribution, a 
cut-off of 9. 7gdl for boys and 9.9g/dl for girls 
would be produced. These may be more 
realistic using the capillary methodology 
which many clinics are now using. 
Nevertheless distribution alone would not 
dictate intervention criteria, which requires 
knowledge of harmful prognosis. 

Table I: Haemoelobia pen:eatiln (c/dl) 

Percentile All children Boys Girls 

5th 9.7 9.7 9.9 

10th 10.2 IO.I 10.3 

20th 10.8 10.7 10.9 

30th 11.2 II.I 11.2 

40th 11.4 11.4 11.5 

50th 11.7 11.7 11.8 

60th 12.0 12.0 12.0 

70th 12.3 12.3 12.3 

80th 12.6 12.6 12.7 

90th 13.1 13.2 13.I 

The effects of reduced Hb and ferritin levels, 
and the optimum age for screening, are 
questions that Children of the 90s hopes to 
answer as the Children in Focus cohort 
continue to give blood samples, and we look at 
long term effects. 
( Summarised from 'Haemoglobin and Ferritin 
Concentrations in Children at 8 months of age: by 
Emond A.M., Hawkins N., Pennock C., Golding Jean 
and the ALSPAC Children in Focus team. Accepted by 
Archives of Diseases in Childhood 1995.) 
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Children in Focus 

This is the sub-study which looks at 1,200 of the children on the study every six months. We have 
now seen them as they reached 2% years, at our new premises in the bottom of the Homeopathic 
Hospital. 

For the first time we looked at their teeth. This will enable us to see just how many children have 
developed caries and what relationship there may be with their diet. 

We took a blood sample again but this time from a vein instead of a heel prick. This gives a larger 
sample, but also has the enormous advantage of being painless with the right preparation. We used 
EMLA cream at least 45 mins. before taking the sample, and prepared children carefully , with the 
aid of Teddy. 

Here's Zoe giving a sample while watching Postman Pat on the video. The only screaming we had 
as children left the room was when we turned off Postman Pat! 

1. The needle goes in, Zoe doesn't notice 2. The sample is taken. " ..... that's interesting". 

3. All finished. Well done Zoe, mum and staff. 

In July we started to see the children at 3 years. Not finding this challenging enough, we are going 
to see 1,000 controls as well. As a result, clinic days are longer and six days a week. Wish us luck! 
Our vision study is designed to compare the vision of the children who have been to our earlier 
clinics, been screened ·and referred when necessary with a similar population of children who have 
not been screened. Now at 3 years the 2 groups will be compared to assess the value and costs of 
infant vision screening. As before, we will be doing accurate measurements of growth and 
tympanometry. We will also be taking blood pressure and looking at hand, foot and eye dominance. 
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From Questionnaires To Results 
A Simple Guide - Part I 

We are at last beginning to see the first 
scientific papers being submitted to 
journals. As we warned early on, it does take 
a long time to code, key and analyse the data 
and get each paper ready for publication. 
The journal can then take up to a year 
before it actually appears in print. In July 
Dr Deborah Baker, a distinguished 
researcher, started with us. Her job is 
specifically to write up results, so 
production will increase. In the Newsletters 
we will put a summary of papers of general 
interest as they appear in print. 

In the first of two articles our senior 
statistician, Rosemary Greenwood, explains 
how the data is prepared for analysis. 

Creation of system files 
There is a lag of more than 2 years, from the 

posting of th2 first questionnaires, to the computer 
information being available for the youngest 
'Children of the Nineties' children (the cohort). 

The data is loaded onto a large mainframe 
computer as columns of ASCII text. This is not 
the same computer on which names and 
addresses are held, so that the researchers who 
analyse the data are not able to link names to any 
of the answers given. We use a statistical package 
called SPSS (statistical package for the social 
sciences) to read the data. At this point we give 
the columns of data names and labels. These 
names are similar to the question numbers and 
the labels explain the questions. We also give the 
values labels so that we know when 1 means yes, 
and when it means never. 

When the data file is complete we sort the data 
by the number at the top of the questionnaire and 
we add another identification number to the file. 
This is a number that is unique to each 
pregnancy, but which is not the Children of the 
Nineties contact number. The number we use to 
identify a pregnancy or a child in the analysis 
must be a different number to protect 
confidentiality. We include this new number with 
the data from each questionnaire. It allows us to 
look at several questionnaires at the same time, 
from the same pregnancy. 

We then sort the data by this new number 
and create a system file from this data. A system 
file is an economic way of storing data so that 
the data keeps the names and labels that we 

added earlier, while taking up less space on the 
computer. We store this file where several 
researchers from the project can use it. 

Cleaning of the data 
Although the data we are sent is wonderful, 

there is always cleaning and tidying which we 
need to do. In many places we have asked parents 
to skip one or more question where the previous 
answer has indicated that the questions are not 
applicable. For these questions we need to fill in 
an appropriate code, according to the type of 
analysis we intend to do. In other places we have 
asked for the date on which a particular event 
happened. We often need to use that date to work 
out the age of the child at that moment, and with 
our 14,000 children, there are always a couple of 
dates that are incorrect. When we work out the 
age for those children, it is sometimes obvious 
what the mistake is, and we try to correct it. 

When working with heights and weights we 
need to have all the measurements in one type of 
unit. Some parents have used metres and 
kilograms and some have used feet and stones. 
We convert where necessary so that we can work 
entirely in one type of unit. 

Derived variables 
There are many questions which we use to make 

scores, these are associated with some particular 
aspect of feelings, life style, or health. There are 
many of these scores, the majority of which were 
used and validated by other researchers on other 
projects. We have to add up the items 
appropriately so that we can use these scores in 
the analysis. 

We also need to calculate other variables from 
several questions we may have asked, such as 
variables relating to reproductive history, or 
exposure to a type of chemical. We then check the 
data that we intend to use in the analysis. We 
check there are no children under 2 inches tall, or 
over 30 years old, and so on, until we are sure that 
the data is reasonable, and consistent. The data is 
then ready to be used to look at a particular 
hypothesis, such as whether an outcome is 
associated with an exposure. 

In the next issue of this newsletter, I will 
explain how we analyse the data and how the 
paper is eventually published. 
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