
Docosahexaenoic acid (DHA) is a major structural lipid deposited in 
neuronal membranes of the central nervous system, including the brain 
and eye, and present in high concentrations in the membrane-rich 
nervous tissue of the brain grey matter.1,2 It plays a critical role in normal 
retinal and brain development in infants and toddlers.3 Various research 
has demonstrated that DHA has a positive impact on visual acuity4 and 
improves cognitive outcomes5 during early stages of development.

There is mounting clinical evidence that the DHA status of infants 
is positively associated with neurocognitive development. Studies in 
infants have shown the role of early dietary DHA intake and DHA status 
in optimal development of the brain and eye of the infant,6 and have 
also shown the benefit of DHA supplementation in neurodevelopmental 
performance.7,8 However, there is limited evidence to support similar 
findings in children. But one recent study with a cohort of 5- to 6-year-
old children was conducted to provide understanding and preliminary 
evidence for the relationship of DHA intake and DHA status with 
cognitive performance through a novel functional magnetic resonance 
imaging (fMRI) technique.

Recent cohort study shows positive associations between DHA 
and cognitive performance in school age children

A research team led by Dr. Bruce Bjornson from the Child & 
Family Research Institute in Canada conducted a cohort study on 
school age children using a novel brain mapping approach called 
“functional magnetic resonance imaging” to understand the link 
between DHA status, brain activity, and cognitive performance.

A recent study by Bjornson and colleagues (Williams et al 2016) 
investigated the relationship of DHA intake and DHA status with cognitive 
performance in children 6 years of age. Additionally, with the use of a 
novel brain mapping approach called “functional magnetic resonance 
imaging,” researchers further investigated the relationship of DHA  
status and brain activity.

Sixty-two children in Vancouver, Canada were assessed in a cross-sectional 
observational study. The study measurements included:

Study Measurements Method of Measurement

DHA intake
Food Frequency Questionnaire completed 
by parent

DHA status
Red blood cell (RBC)-DHA (n-3)/DPA (n-6) 
was used as an indicator

Cognitive 
performance

Various mental assessments:

•  Kaufman Assessment Battery for Children 
(KABC-II): (1) Sequential Processing Scale 
(short-term memory); (2) Learning Ability 
Scale (long-term storage and retrieval); 
(3) Simultaneous Processing Scale 
(visual processing); (4) Delayed Recall 
Subtest (long-term memory)

•  Mental Performance Index (MPI) was 
obtained via the combination of results 
from (1), (2), and (3) scales

Brain functioning Functional magnetic resonance imaging (fMRI)

Functional magnetic resonance imaging (fMRI) is an MRI-based technique 
for measuring brain activity. It works by detecting the changes in blood 
oxygenation and flow that occur in response to neural activity—when 
a brain area is more active, it consumes more oxygen and, to meet this 
increased demand, blood flow increases to the active area.9 As blood 
flow increases to the active area, iron in the blood distorts the magnetic 
field enough to be picked up by the fMRI scanner.10
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IMPORTANT NOTICE: The World Health Organization (WHO*) has recommended that pregnant women and new mothers be informed on the benefits and superiority of breast-
feeding – in particular the fact that it provides the best nutrition and protection from illness for babies.

Mothers should be given guidance on the preparation for, and maintenance of, lactation, with special emphasis on the importance of a well-balanced diet both during pregnancy 
and after delivery. Unnecessary introduction of partial formula-feeding or other foods and drinks should be discouraged since it will have a negative effect on breastfeeding. 
Similarly, mothers should be warned of the difficulty of reversing a decision not to breast-feed.

Before advising a mother to use an infant formula, she should be advised of the social and financial implications of her decision: for example, if a baby is exclusively formula-fed, 
more than 400g per week will be needed, so the family circumstances and costs should be kept in mind. Mothers should be reminded that breast-milk is not only the best, but also 
the most economical food for babies.

If a decision to use an infant formula is taken, it is important to give instructions on correct preparation methods, emphasizing that unboiled water, unsterilized bottles or incorrect 
dilution can all lead to illness.

*See: International Code of Marketing of Breast Milk Substitutes, adopted by the World Health Assembly in Resolution WHA 34.22, May 1981.
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KEY TAKEAWAYS

• In a cohort study of school age children, the results report that DHA intake is positively correlated with DHA status and 
improved cognitive outcomes.

• A novel brain mapping approach called “functional magnetic resonance imaging” was used to measure the association 
between DHA status and brain functioning and to provide insight on how DHA may impact cognitive outcomes.

• Additional research is needed to better understand how DHA-dependent differential brain activation patterns are linked 
with cognitive performance in school age children.

Study results:
• DHA intake is positively correlated with 

DHA status in children ~6 years old.

•  DHA intake is positively correlated with 
improved cognitive outcomes:

   –  Short-term memory

   –  General intelligence – as measured by 
Mental Performance Index (MPI) scores

• fMRI results suggest that DHA status is 
associated with two different brain networks:

   –  One brain network associated with attention

   –  One brain network associated with working 
memory load

• DHA-dependent activation of these two brain 
networks may mediate the positive associations 
between DHA and cognitive performances.
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Overall, these preliminary results indicate that DHA intake and DHA status may influence cognitive outcomes in school age children. Although the 
observational nature of the study could not establish causality, existing literature data support these findings. 

NOTE: This example fMRI scan is from a different 
task that was not analyzed for this study.

Figure 1 (left): fMRI equipment Figure 2 (right): Example of generic fMRI scan showing activities of 
different brain regions (red and yellow colors indicate activated regions; blue and green colors indicate 
deactivated regions) 


