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Two issues critical to the future are being ignored in the countdown for the population to

reach 9 billion: the supreme importance of the mother, and the significance of brain-

specific nutrition to prosperity or poverty. Both were omitted by the Foresight Task

Force in its report on the future of food and farming (Foresight Task Force, 2011).

Despite this omission the think tank identified the gravity and the challenge of popula-

tion growth, which is now exponential. They focused on the protein requirements to be

met. However, it is the brain that makes us different from apes. The critical period of

brain development is before birth. A mother’s milk contains the least amount of protein

of any large mammal. Protein is not the limiting principle, and it is that which makes the

projections for the future even more formidable. Yet the gap between the understanding

of nutritional science, epigenetics with the nutritional needs for maternal health, and the

future health and ability of the newborn, is too wide for comfort.

Sir Kenneth Stuart, a previous medical advisor to the Commonwealth, has collabo-

rated with Lord Soulsby in writing three seminal papers on global health and poverty in

the Journal of the Royal Society of Medicine (Stuart and Soulsby, 2011a, 2011b, 2011c).

In these papers can be found a deep-seated conviction of the need and the urgency to

address poverty. The authors describe ‘the background of misplaced optimism and false

hopes which characterized the UK’s own record of health inequalities’. They identify

these with efforts set by the challenge of poverty.

The elimination of global poverty has been recognized as a priority over the past 50

years or more (Black et al., 1980). Yet even in the UK health and economic inequalities

are widening (Hacking et al., 2011). To some, the answer to poverty is seen through the

eyes of industrial investment and enhanced earning capacity.
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There are three problems with this much-favoured economic solution. The first is the

financial crisis, which since 2008 has clouded that vision. It is not the first, nor likely the

last. In its wake the rich get richer and the poor get poorer. The second is that maternal

chronic malnutrition and under-nutrition deny the abilities needed for initiative and cog-

nitive development so essential to the creation of wealth. The third is that increased

wealth in many countries, from China to Japan, Indonesia and the Gulf States, is now

associated with importation of western foods that are directly linked to obesity, diabetes,

heart disease and western cancers. In the Gulf States some 24% are diabetic and obese.

These are similar to statistics in the US and UK because they are now importing and

eating the same foods and life style.

Change is needed in nutritional and food policy requirements

In 1990 Sir Roderick Floud, with the group of Economic Historians from Cambridge

University, published a treatise on ‘Health, Height and History’ (Floud et al., 1990). Ten

years in the research of historical records, they were seeking a reason for the economic

ups and downs of the past. In the end their conclusion was that economic progress was

linked to periods of enhanced nutrition, and regression to poverty. They conceded they

were not nutritionists and would not wish to identify any specific nutritional principles

involved. Nonetheless, the records were a testimony to periods of better growth and

health with periods of economic prosperity and the reverse. However, the foods of those

days were very different to the high-energy, intensively reared food of today.

Moreover, the specific nutritional requirements of humans are different from protein

and body growth on which so much policy has been predicated. The brain evolved in the

sea 500–600 million years ago, with the marine food web being central to its growth,

function and subsequent evolution. The chemistry of the brain is the same today (Crawford

et al., 2013). In recent time the balance between land and sea food has shifted to a

domination of land food, and this food is now intensively produced, which has changed

its character. To solve this part of the equation for future food supplies we will have to

develop marine agriculture – learn to farm the sea bed and its products, as people did when

they first domesticated plants and animals 10,000 years ago. This concept is different from

aquaculture, which has a role to play but requires the feeding of fish. As on land, marine

agriculture depends on sunlight and the nutritional wealth of the oceans and sea bed.

The pivotal importance of the mother

Wealth is created by intelligence, poverty by lack of it. It seems pretty obvious that if a

child is born in a malnourished state, and brain development has been impaired or

compromised by maternal malnutrition, the child is unlikely to perform well at school

and unlikely to be creative, or may even be unsuitable for employment other than the

most simple of tasks. In 1970 Herbert Birch (then Professor of Pediatrics at the Albert

Einstein College of Medicine, USA) and Jean Gussow, a psychologist, published a book

titled ‘Disadvantaged Children’ (Birch and Gussow, 1970). The book was subtitled

‘Health Nutrition and School Failure’. In the book they draw attention to low birth

weight and handicap, showing how even at that early date there was evidence that poor
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maternal nutrition was a cause of inadequate development of the brain, leading to school

failure and much more. They cite mental development tests at different ages in relation to

birth weight.

Although we know more about the specific nutrient requirements for brain growth

today, the basic principle was known that specific nutrients were important in brain

growth and were different from those required for body growth. That much was known in

the 1970s and reported in the FAO-WHO 1976 Expert Consultation, (FAO-WHO, 1978),

yet so little has been done.

Much attention is rightly given to the child, but little to the mother. At the opening

conference of the Mother and Child Foundation in 1993, at the Royal Society of Med-

icine, Dr Mark Belsey, who was then Director of Maternal and Child Health at WHO in

Geneva, commented that at every turn the interest of the child is served by the many

international and national institutions for the child – ‘but there is no voice for the

mother’. Who now prioritizes maternal nutrition and health?

Dr. Gro Harlem Brundtland, when Director General of WHO, opened the XVIII

European Congress of Perinatal Medicine, Oslo, 2002 . She similarly commented on the

appalling neglect of the mother, pointing out that ‘A young women in Ethiopia, for

example, goes into the reproductive phase of her life with a one-in-ten chance that she

will die as a result of pregnancy or delivery. That is not only shocking – it is totally unac-

ceptable’ (Brundtland, 2002).

The World Health Assembly 2012 invited member states to sign up to the attack on

non-communicable disease (NCD). These NCDs are diabetes, heart disease, stroke, can-

cer and chronic lung disorders. Laudable as this is, maternal nutrition and health and that

of the brain would seem to be a priority ahead of all five. There is an increasing under-

standing that it is not just the fate of the brain and mental health that is decided before

birth but also diabetes, heart disease and stroke (Barker, 2007). Moreover, it is likely that

the competence of the immune system is also defined before birth, if for no other reason

than to face the challenge presented by the birth process itself.

Mental ill-health has now overtaken the cost of all other burdens of ill-health (Andlin-

Sobocki et al., 2005), hence a new priority is needed. Maternal and foetal malnutrition

adversely insinuates a cost greater than any specific targets in the NCDs. The start of life

is a part of the process that leads to these NCDs and, critically, to brain disorders. Dr Jo

Nurse at the Department of Health presented the UK cost of mental ill-health in 2007 at

£77 billion – a cost greater than heart disease and cancer combined (Department of

Health).

The Global Forum for Health predicts mental ill-health will be number two in the list

of burdens of ill-health, world-wide, in less than 8 years’ time, a position it will share

with heart disease and adverse pregnancy outcomes. Although these have multiple factor

causation, there can be little doubt from the historical, epidemiological, experimental

and clinical trial evidence that adverse nutritional conditions are a major cause.

The inequality of maternal nutrition and health internationally is a major limitation to

happiness, to cognitive ability and hence a threat for poverty on one hand, and on the

other, harmony, wealth and peace. It also seems clear that the ubiquitous programmes for

children are valid in their own right, but will not address the fundamental impact on

poverty of poor maternal health and nutrition stunting early brain development.
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Important as it is to help the children, as far as this issue is concerned it is closing the

stable door after the horse has bolted. Sir Kenneth has called for a ‘World Charter for

Mothers’ to ensure proper support and investment in their pivotal role in both their health

and happiness and in the health and ability of their children.

References

Andlin-Sobocki P, Jonsson J, Wittchen H-U, et al. (2005) Cost of disorders of the brain in Europe.

Eur J Neurol 12(Suppl 1): 1–27 et seq.

Barker DJ (2007) The origins of the developmental origins theory. J Intern Med 61: 412–417.

Birch HG and Gussow JD (1970) Disadvantages Children: A scientific assessment of the effect of

poverty on the intellectual potential of the child. Harcourt, Brace & World Inc. NY., Library if

Congress Catalogue number: 78-102443.

FAO-WHO (1978) FAO-WHO 1976 Expert Consultation, (Nutrition Report no 3). Rome: FAO.

Black D, Morris J, Smith C, et al. (1980) Inequalities in Health: Report of a Research Working

Group. London: Department of Health and Social Security.

Bruntland G (2002) Perinatal Mortality and Morbidity – a Global View. XVIII European Congress

of Perinatal Medicine. Available at: http://www.who.int/directorgeneral/speeches/2002/eng-

lish/20020619_XVIIIEuropeancongressofperinatalmedicine.html

Crawford MA, Leigh Broadhurst C, Guest M, et al. (2013) A quantum theory for the irreplaceable

role of docosahexaenoic acid in neural cell signaling throughout evolution Prostaglandins Leu-

kot Essent Fatty Acids 88: 5–13.

Floud R, Wachter K, Gregory A, et al. (1990) Height, Health and History: Nutritional Status in the

United Kingdom, 1750–1980. (Cambridge Studies in Population, Economy and Society in Past

Time) Cambridge University Press.

Dr Jo Nurse Department of Health, Division of Mental Health presented to the Westminster Health

Forum Keynote Seminar – Mental Health – New Horizons after the National Service Frame-

work 17th July 2008 # Westminster Health Forum. www.westminsterforumprojects.co.uk/

dietandhealthforum/slides/JoNurse.pdf.

Foresight Task Force (2011) The Future of Food and Farming. The Government Office for

Science, London. Available at: http://webarchive.nationalarchives.gov.uk/þ/http://www.bis.

gov.uk/foresight/our-work/projects/current-projects/global-food-and-farming-futures/reports-

and-publications

Hacking JM, Muller S and Buchan IE (2011) Trends in mortality from 1965 to 2008 across the

English north-south divide: Comparative observational study. BMJ 2011; 342: d508.

Stuart K and Soulsby EJ (2011a) Reducing global health inequalities. Part 1. J R Soc Med 104:

321–326.

Stuart K and Soulsby E (2011b) Reducing global health inequalities. Part 2: Myriad challenges J R

Soc Med 104: 401–404.

Stuart K and Soulsby E (2011c) Reducing global health inequalities. Part 3: Collaboration and

funding. J R Soc Med 104: 442–448.

208 Nutrition and Health 21(4)

208

http://www.who.int/directorgeneral/speeches/2002/english/20020619_XVIIIEuropeancongressofperinatalmedicine.html
http://www.who.int/directorgeneral/speeches/2002/english/20020619_XVIIIEuropeancongressofperinatalmedicine.html
www.westminsterforumprojects.co.uk/dietandhealthforum/slides/JoNurse.pdf
www.westminsterforumprojects.co.uk/dietandhealthforum/slides/JoNurse.pdf
http://webarchive.nationalarchives.gov.uk/+/http://www.bis.gov.uk/foresight/our-work/projects/current-projects/global-food-and-farming-futures/reports-and-publications
http://webarchive.nationalarchives.gov.uk/+/http://www.bis.gov.uk/foresight/our-work/projects/current-projects/global-food-and-farming-futures/reports-and-publications
http://webarchive.nationalarchives.gov.uk/+/http://www.bis.gov.uk/foresight/our-work/projects/current-projects/global-food-and-farming-futures/reports-and-publications
http://webarchive.nationalarchives.gov.uk/+/http://www.bis.gov.uk/foresight/our-work/projects/current-projects/global-food-and-farming-futures/reports-and-publications


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


