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ABSTRACT 

The first 1000 days of a child’s life, from conception to their second birthday, is a critical 

window of development during which environmental exposures have a particularly 

important role in determining the future health outcomes of a child. Omega-3 long chain 

polyunsaturated fatty acids (LCPUFAs) are essential fatty acids that play an important 

role in the health of the mother and growth and development of the fetus. On the basis of 

the role of n-3 LCPUFAs in decreasing fat deposition in adult rodents and in vitro studies, 

it has been hypothesised that an increased supply of n-3 LCPUFA, in particular 

docosahexaenoic acid (DHA) before birth, could reduce body fat mass later in childhood. 

However, there is a lack of robust evidence from human studies to support this. 

The first aim of this thesis was to assess the impact of maternal n-3 fatty acid 

supplementation, chiefly as DHA, during pregnancy on the body fat mass of children at 

7 years of age using Air Displacement Plethysmography (ADP). This study was a follow-

up of the largest RCT to date to examine the effect of maternal n-3 LCPUFA 

supplementation on maternal/infant outcomes, the DOMInO (DHA to Optimise Mother 

Infant Outcome) trial in which the women were supplemented with 800mg DHA/day 

from 20 weeks gestation to delivery. The second aim was to undertake a comparison of 

the body composition results obtained using the BOD POD with Bioelectrical Impedance 

Spectroscopy (BIS). 

A total of 252 children participated in this study. During clinic appointments, body 

composition testing was conducted using both ADP and BIS. Anthropometric 

measurements including weight, height, waist and hip circumference were obtained. The 

child's dietary information was obtained using a Diet and Physical Activity Questionnaire 
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which included 116 food frequency questions. Nutritional intake was assessed using the 

Healthy Diet Index for children (HDI-CA). 

I found no effect of maternal DHA supplementation on body fat mass, assessed by either 

BIS or BOD POD, BMI z-score or any other anthropometric measures in the children at 

7 years of age. While the results for body fat mass obtained using the BIS and BOD POD 

were significantly correlated, BIS consistently over estimated body fat mass in 

comparison with the BOD POD, especially in girls. Most children showed a poor 

compliance to the Australian Dietary Guidelines, and this was not affected by maternal 

DHA supplementation. 

The findings from this thesis provide new and important insights into our understanding 

of the relative importance of the nutritional environment before birth, in early infancy and 

later in childhood on body composition and the risk of obesity. The results from the 

comparison of body composition methods in this thesis highlights the variation that can 

occur between methods and therefore the importance of using the same method in studies 

where the aim is to directly compare results. In conclusion, high dose maternal DHA 

supplementation had no significant positive or negative effect on childhood growth/body 

composition, at least until 7 years of age, and is therefore not likely to be an effective 

strategy for addressing the current obesity epidemic. 
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