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Abstract

The introduction to this thesis is a literature review. Kramer, in a study commissioned by WHO, reviewed
the literature prior to 1985 on low birthweight. This is extended, mainly in respect to infants who are small
for gestational age, with emphasis on important findings in relation to birthweight since that time. Work in
New Zealand on birthweight is also summarised. The literature is also reviewed in respect to the
mechanisms in the pathway between the placenta and the fetus, and in respect to recent work suggesting a

link between birthweight and disease in adult life.
This thesis examines factors that influence birthweight and placental weight.

Birthweight for gestational age percentile curves for the New Zealand population were firstly defined.
Small for gestational age (SGA) infants could then be categorised.

The thesis considers two sources of data, the first a cross-sectional sample of the New Zealand population
from 1987 to 1990 (the control subjects of the New Zealand Cot Death Study, a national case-control
study on sudden infant death syndrome), and the second a hospital population in Auckland (National
Womens Hospital (1992)).

These two datasets are investigated to determine factors that influence birthweight in a univariate situation
and then in the multivariate situation. Independent variables are considered using a priori categorisations
and where appropriate Quantile-Quantile (Q-Q) derived categorisations determined by producing plots of

the quantiles of cases versus controls.

A number of variables under the headings of socio-demographic, lifestyle, genetic, obstetric and nutrition
are examined and found to be associated with the outcomes of interest at the univariate level. After
controlling in multivariate analyses a number of variables are found to be no longer significant, however

some show strong relationships.

The variable relating to smoking in both datasets shows the greatest detrimental effect on the outcomes
considered in respect to birthweight. This confirms that in New Zealand, as in other places in the world,
smoking has significant consequences on birthweight. The data is also investigated for the timing of insult

to the fetus from smoking, and is found to be most important during pregnancy.



Comparison of the results comparing those obtained using a binary outcome for SGA, and those obtained
using birthweight continuously, show relatively consistent results. The odds ratios and the decreases in

birthweight obtained from both datasets show a relatively linear relationship between the two.

An examination into whether a distinct group of individuals exists in respect to having large placentae for
birthweight, indentified an artefact in the dataset relating to recording of placental weight for twins. After
removal of twins from the dataset, examination of factors that influence placental weight showed that the
factors that influence placental weight are not the same as those that influence birthweight. In particular
smoking is found not to influence placental weight, and haemoglobin, which has no influence on
birthweight, is found to be inversely associated with placental weight. Other factors such as parity are

found to influence placental weight in the same proportion in which birthweight is affected.

In conclusion this thesis shows that factors investigated in New Zealand are consistent with findings in the
international literature in relation to birthweight. The results on factors that influence placental weight add

to the international literature on a topic on which little work has been carried out.

The results of this thesis point to areas where future research needs to be carried out, in particular in
relation to maternal nutrition during pregnancy and maternal energy expenditure during pregnancy. There
is also a need for further research into the relationships of factors on placental weight and the ratio of
birthweight to placental weight, and how these relationships affect health outcomes in childhood and adult
life.
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