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The Avon Longitudinal Study of Pregnancy and Childhood (ALSPAC - or "Children of the Nineties") 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 of children born in Avon. It is part of a 
WHO initiative taking place in seven other centres in Europe. 

Do You Know Any Smoking Grandmothers? 
You would have needed to be on another planet, or very determined not to hear, see or read any news on the 

2nd February to be unaware of this reference. The media response to the HEA conference on smoking in 
pregnancy, and in particular to Jean Golding's paper, was overwhelming, and extended across the world. We were 
amazed, and also concerned at the pressure it appeared to put, briefly, on midwifery services. We learned a good 
deal about handling big media stories and will be better prepared and better able to prepare you, next time. 
Below is the text of Jean Golding's talk verbatim. The scientific paper in which the material will appear is still 
being written. We will give you the reference to this and other publications in our newsletters. 

THE CONSEQUENCES OF SMOKING IN PREGNANCY 
Talk given to a conference on Smoking in Pregnancy commissioned by the Health Education 
Authority, February 2nd 1994. 

It is well-established that women who smoke have on 
average a baby that is 200g smaller in birthweight than 
a mother who does not smoke. This difference is 
largely ignored by pregnant mothers who perceive a 
large baby as being undesirable and prefer to have a 
smaller one, partly because a smaller baby looks cuter 
and partly because they think they will have an easier 
labour. What mothers forget is that the key feature 
lies in the tail of the distribution - and if one considers 
the risk of a mother having a low birthweight baby, 
this increases substantially with every cigarette she 
smokes per day during pregnancy. In Figure 1 this is 
clearly demonstrated using data from the United States. 
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Fig . 1 (f rom Kleinman and Madans, 1985) 

Every other country shows a similar pattern. Given 
the relative risk of 1.00 for non-smokers, it can be 
seen that by the time the mother is smoking over 20 
cigarettes per day, her risk of having a low birthweight 
baby is more than doubled. 

Other adverse outcomes of pregnancy are well
established. They include an increased risk of both 

stillbirth and sudden infant death syndrome (SIDS) or 
cot death. A representation of the way in which the 
reiative risk of cot death is reiated to the number of 
cigarettes smoked by the mother is shown in Figure 2. 
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Fig. 2 Hagl und and Cna tt ingiu s, 1990 

Here it can be seen that in comparison with a mother 
who doesn't smoke at all, mothers who.:smoke between 
1 and 9 cigarettes per day are 803 more likely to have 
a cot death and those smoking more than 10 per day 
are nearly 3 times as likely to have such a death. The 
data in Figure 2 are from Sweden but again this pattern 
has been shown in many well-conducted studies around 
the world. 

Today I am reporting on some preliminary findings 
that have been obtained from the Avon Longitudinal 
Study of Pregnancy and Childhood (ALSPAC). This 
study, also known as Children of the 90s is taking 
place in Avon, an area to the west of London which 
comprises the city of Bristol and a number of small 
towns and villages. It borders the Severn estuary. The 
study collected information from the mother, her 



partner, health records and biological samples collected 
during pregnancy. All mothers who were pregnant 
with an expected date of delivery between April 1st 
1991 and December 31st 1992 were invited to take 
part. Almost 903 of the population did so, and 14,983 
were asked to fill in detailed questionnaires during 
their pregnancy. 
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These preliminary results relate firstly to symptoms 
the mother had during pregnancy. In Figures 3-7, we 
compare the risk of a smoking mother having the 
symptom in the first half and then in the second half 
of pregnancy. It can be seen from Figure 3 that 
although the smoking mother had a significantly 
increased risk of vomiting in the 1st half of pregnancy, 
this was only 203 more than the non-smoking mother, 
whereas by the 2nd half, the relative risk had increased 
to 663 more than the non-smoking mother. 

Urinary infection in pregnancy 
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Similar contrasts between the 1st and 2nd trimesters 
are shown for urinary tract infection (UTI) (Figure 4) 
and for thrush (candida) (Figure 5). Bleeding in 
pregnancy, showed a slightly reduced risk if anything 
in the 1st half, but a markedly increased risk in the 
2nd half of pregnancy (Figure 6). 
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Fig. 5 - non-smoker - smoker 

The mothers who smoked were significantly more 
likely to be admitted to hospital in both trimesters but 

the relative risk again was higher in the 2nd trimester 
(Figure 7). All the relationships in Figures 3-7 
remained statistically significant after allowing for 
maternal education, age and gravidity, and paternal 
employment status and education. 
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On three occasions the mother was asked to rate 
how well she felt in the past few weeks. It can be 
seen from Figure 8 that there was little difference in 
the risk of smoking mothers feeling unwell in the 1st 
3 months, but subsequently, the relative risk was over 
twice as high for smoking mothers compared with 
non-smokers. This was apparent at 20 weeks gestation 
and the differential had increased still further by 32 
weeks gestation. Again, the differences remained after 
allowing for other background factors. 

Admitted to hospital 
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Thus we have shown that smoking mothers have 
increased problems during pregnancy, especially the 
latter part of pregnancy. These problems included 
vomiting, thrush, UTI and admissions to hospital, as 
well as nausea, diarrhoea and genital herpes (which for 
reasons of time have not been shown). These findings 
led us to ask the question as to what the possible 
mechanism could be. 
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Fig. 8 - non-smo ker - smoker 

It's well known that non-pregnant women who 
smoke have a different hormone profile, with lower 
oestradiol, lower oestriol and lower progesterone levels 



in their blood. Smoking women have an earlier 
menopause and an increased risk of osteoporosis, all of 
which points to an effect of the tobacco smoke itself 
on the hormonal profile of the mother and indicates a 
particular relationship with ageing of the ovary. 

We suggest that the problem pregnancies of mothers 
who smoke may also result from abnormal hormonal 
levels. 

Fig. 9 
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This led us to us a secondary question. If smoking 
mothers have abnormal sexual hormone levels during 
pregnancy, what effect might this have on the fetus? 
We therefore developed a secondary hypothesis that 
the children born to mothers who smoke in pregnancy 
are exposed to abnormal sex hormone levels which 
may result in changes to the sexual development of the 
child. 

Fig. 10 
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Some evidence that such a sequence might occur is 
available from the animal literature. For example, 
daughters of pregnant rats exposed to tobacco smoke 
have atrophied ovaries. 

As part of the ALSPAC survey we had asked our 
mothers whether their own mothers had smoked during 
pregnancy. 

Fig . 11 

Mother's smoking and her daughter's 
risk of early bleeding in pregnancy 

o--

- non-smoker - smoker 

We found that those mothers born to women who 
smoked during pregnancy were significantly more 
likely to have had an earlier menarche (Figure 9), they 

were at increased risk of having had a D&C (Figure 
10), and once pregnant they appeared to be more at 
risk particularly of bleeding in the 1st trimester 
(Figure 11), with a possibly increased risk of 
miscarriage as well (Figure 12). These results remain 
statistically significant after allowing for 
grandmother's education, grandfather's education, 
grandmother's age at the birth of her daughter, the 
size of the family in which the mother grew up, the 
occupation of the grandfather, the year of the 
daughter's birth and whether the daughter herself was 
breastfed. Additional analyses have also allowed for 
current smoking in the mother in relation to the 
pregnancy at risk. 

Fig. 12 
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risk of miscarriage 
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In order to answer the question as to the sexual 
development of sons, we used the data from the 
National Child Development Study (NCDS) which 
was a survey of all children born in one week in 
March 1958. It can be seen that the boys born to 
smoking mothers were significantly more likely to 
have undescended testes (Figure 13). 
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Fig. 13 {data from 1958 NCDS survey) 

In conclusion, therefore, the preliminary data 
currently available are consistent with the hypothesis 
that smoking by the mother whilst pregnant can have 
a long-term effect on the sexual development of her 
children and consequently may also affect her 
grandchildren. 

Jean Golding 

Footnote 
Asterisks in the figures denote unadjusted relative 
risks, using the following abbreviations: 
* P<0.05, ** P<0.01, *** P<0.001, **** P<0.0001. In 
all instances the measurements are in terms of risk 
relative to the non-smoker. 



THE 
The 170 families who took part in the extra study 

looking at the Indoor Air Environment, were asked to 
a party in January. It was a great success, and we so 
enjoyed meeting many of the families who had had 
sampling tubes in their homes, and had put so much 
effort in to filling in the detailed health diaries over 
one week in every month for a year. 

Professor Jean Golding cuts the cake at the Indoor Air 
Environment party. 

PARTY 

Some younger guests enjoy the ball pool 

You may have seen a glimpse of the party on the 
'Close-up-West' programme on BBC2 on February 
3rd. We were very pleased with the programme 
which focussed on Children of the Nineties, and 
with the hour long radio phone-in which followed 
it. All the parents who phoned in and were 
broadcast, as well as those whose contributions 
were not aired, spoke positively about the study and 
their part in it, several expressing the view that the 
cost of such a study is money well spent. 

ALSPAC DATA SWAYS ~OS GURUS ~ USA 
In January this year I was invited to the United 

States to present findings from the ALSPAC study to 
a specially convened meeting to consider whether the 
United States should emulate Britain and other 
countries in promoting a change in sleeping position. 
Up until then, the majority opinion in the United 
States had been a general disbelief over the 
relationship between sleeping position and SIDS that 
had been so amply demonstrated by Dr. Peter 
Fleming here in Avon and by studies in New Zealand, 
the Netherlands and Tasmania. Two years ago the 
same group had met and decided that the evidence 
was not strong enough for them to recommend that 
the Government mount a campaign. One of the 
worries that had been expressed at the time concerned 
the other effects that might result from changing the 
sleeping position of the baby. 

I was asked to the meeting in order to present the 
preliminary data from ALSPAC in regard to the 
morbidity related to different sleeping positions. 
Fortuitously, at the start of the ALSPAC study there 
were still a number of babies being put to sleep on 
their fronts. Only after the Anne Diamond 
programme and the campaign of the Department of 
Health and the Foundation for the Study of Infant 

Deaths and others, did people start to put their 
babies on their backs and totally stop putting them 
on their fronts. We've been able to compare and 
contrast different babies within our study according 
to the position in which they slept. 

I was able to show from the data we had 
available on 12000 children that there was no 
indication that putting a baby on its back resulted in 
any harm to the baby at all. Indeed there were 
many indications that such babies were healthier. 

As a consequence of these data, together with 
evidence from SIDS studies that have been 
continuing around the world, the Americans decided 
in this meeting to change their attitude, and 
henceforth are planning to change the advice to 
mothers and health workers. Its my belief that they 
would not have done this without the very firm 
information that we were able to produce from the 
ALSPAC study. This is a reminder once again to 
thank all of our colleagues who have helped to 
make this survey possible. The sleeping position 
story is just one indication of the benefits that we 
think the ALSP AC study will achieve not only in 
this country but around the world. 

Jean Golding 
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