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Paper for discussion: Draft Executive Summary of SACN’s 
Draft Report on ‘The influence of 
maternal, fetal and child nutrition on the 
development of chronic disease in later 
life’ 

 
 

Agenda item: 3 
 

 

Please see attached a draft summary for the report on ‘The influence of maternal, fetal 
and child nutrition on the development of chronic disease in later life’. This has been 
written following public consultation of the draft report and has considered relevant 
comments raised by respondents (comments received from the consultation are also 
circulated for information – see paper SACN/10/15). 
 
The draft summary is being presented to the Committee for the first time, so members 
are asked to focus their discussion on this paper, alongside discussion of the draft 
recommendations (see separate paper SACN/10/13). 
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THE INFLUENCE OF MATERNAL, FETAL AND CHILD NUTRITION ON THE 
DEVELOPMENT OF CHRONIC DISEASE IN LATER LIFE 
 
EXECUTIVE SUMMARY 
 
Background 
 
1. Cardiovascular disease, type 2 diabetes and cancer, are leading causes of death in 

the UK and present a major contemporary public health challenge. Many chronic 
diseases are diet-related and therefore the nutritional status of the population has 
potential implications for the health of future generations. 

 
2. Fetal life and early childhood  are periods of rapid growth and development during 

which imbalanced nutrient supply may alter body structure and function in a way that 
increases later risk of chronic disease. In girls such changes may additionally modify 
ability to meet the nutritional stresses associated with reproduction. 

 
3. Understanding the effects of imbalanced nutrient supply at critical periods of 

development requires consideration of experimental and observational evidence. A 
wealth of observational evidence has reported associations between nutritional 
status in early life and adult chronic disease. Experimental evidence suggests 
causality and offers insight into mechanisms. 

 
Terms of Reference 
 
4. The Department of Health asked the Scientific Advisory Committee on Nutrition 

(SACN) to review the influence of maternal, fetal and child nutrition, including growth 
and development in utero and up to the age of 5 years, on the development of 
chronic disease later in the life of the offspring. SACN was also asked to identify 
opportunities for nutritional intervention that may address these risks. 

 
Methodology 
 
5. The review has been undertaken by SACN’s Subgroup on Maternal and Child 

Nutrition (SMCN). The epidemiological evidence has been reviewed in accordance 
with the principles described in the SACN working document, A Framework for the 
Evaluation of Evidence [Scientific Advisory Committee on Nutrition, 2002]. 

 
6. The Committee has not considered the impact of reproduction on the mother’s own 

later health nor has it considered the impact of smoking, alcohol and other 
environmental exposures on the offspring. It nevertheless stresses their importance.  

 
7. The Committee has focussed attention on cardiovascular risk and cancer as the 

leading causes of mortality but recognises growing evidence that early life nutritional 
exposures affect many other outcomes. These include asthma, muscle function, 
dental health, neurological function, cognition and mental health.   

 
8. Where available, the Committee considered systematic reviews and meta-analyses 

of relevant studies, with subsequently published individual studies or trials 
considered separately. In the absence of reviews, the Committee identified relevant 
retrospective or prospective studies and trials. The Committee finally considered 
experimental studies in humans and animals in order to explore mechanisms. 
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Growth in fetal life and infancy 
 
9. Normal growth and development is characterised by a regulated increase in the 

dimensions, mass and functional complexity of tissues and organs. These processes 
require a sufficient supply of energy and nutrients and can be disturbed by 
imbalanced nutrient supply. It is hypothesised that resultant inter-individual 
differences in the pace and timing of early growth and development become 
expressed as differences in body composition, metabolic and physiological function, 
thereby influencing later chronic disease risk. 

 
10. Experimental studies in animals have demonstrated the existence of “critical periods” 

in early development during which alteration of nutrient supply may alter structure 
and function irreversibly. This phenomenon has been labelled “nutritional 
programming”. Understanding it requires a developmental perspective that links 
nutrient requirements and supply to the composition and distribution of tissues 
deposited during growth, and to the attainment of functional or metabolic capacity at 
the whole body and cellular level. 

 
11. Many determinants of fetal growth are established before conception. A woman 

achieving pregnancy with low nutritional reserves increasingly depends on her 
current dietary intake to meet the needs of her pregnancy and subsequent lactation. 
Her nutritional status at the start of pregnancy therefore influences her ability to 
support the needs of her fetus and her baby. 

 
12. Although widely considered an indicator of pregnancy outcome, birthweight is 

influenced by many variables other than fetal nutrient supply. These include 
maternal height, weight, parity, and exposure to toxins such as alcohol and tobacco 
smoke. Moreover, fetuses may achieve comparable birthweight through different 
gestational growth trajectories and consequently vary in their body composition and 
metabolic capacity.  

 
13. Maternal physiological adaptations normally buffer fetal nutrient supply as maternal 

nutrient intake fluctuates. However, these adaptations may be insufficient under 
extreme conditions such as famine; fetal nutrient supply is then restricted. The timing 
of gestational nutrient restriction influences the nature of chronic disease risk in a 
way that can be related to the known sequence of fetal organs and tissue 
development.  

 
14. When intrauterine growth restriction occurs the offspring frequently displays an 

acceleration of early postnatal growth. This is known as “catch-up” (or 
“compensatory”) growth. In these circumstances the relative amounts of tissue 
deposited may vary from normal. Such disproportionate growth may give rise to 
long-term alteration of body composition and metabolic competence, thereby 
amplifying disease risk. 

 
15. The pattern of feeding in infancy also influences the rate of growth and the type of 

tissue deposited. Early postnatal nutrient exposure alters hormonal axes and thus 
has the potential to modify body composition in a way that tracks from fetal life or 
infancy onwards. The extent to which genetic and ethnic variation influences these 
processes is currently not clear.. 
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Observational evidence about the impact of early life nutrition on later chronic 
disease 
 
16. The largest body of observational evidence considers cardiovascular disease (CVD) 

outcomes such as coronary heart disease, stroke, and type 2 diabetes.  
17. Birthweight is commonly regarded as a proxy for fetal nutritional exposure in 

observational studies. However it reflects the influence of numerous factors on fetal 
development and does not describe body composition or metabolic competence of 
the offspring. Its weakness as a measure of offspring nutritional status deserves 
wider acknowledgment.   

 
18. The few studies of body composition that have been able to resolve separately the 

fat and lean mass components, suggest that higher birthweight may be associated 
with relatively greater lean mass in later life, whereas lower birthweight is associated 
with relatively greater fat mass. 

 
19. The majority of studies looking at the relationship between birthweight and coronary 

heart disease (CHD) risk show modest inverse associations: studies of CVD risk 
factors (blood pressure, serum cholesterol) and birthweight also suggest small 
inverse associations. Taken together, lower birthweight, lower weight at one year, 
and increased body mass index (BMI) in childhood are associated with an increased 
risk of CHD. 

 
20. The totality of evidence suggests that lower birthweight is associated with increased 

risk of subsequent type 2 diabetes. A rapid increase in adiposity after the age of 2 
years also increases the risk of type 2 diabetes in adult life.   

 
21. The evidence relating infant feeding practices to subsequent cardiovascular mortality 

is inconsistent, though infants who are not breastfed tend to have higher blood 
pressure and serum total cholesterol concentrations in adulthood. They are also at 
greater risk of type 2 diabetes. 

 
22. Sodium intake at 4-months of age has been associated with systolic blood pressure 

at the age of 7 years. Similar changes were noted at adolescent follow-up of term 
infants randomly assigned to low sodium infant formula. These findings suggest that 
early sodium intake modifies later risk of hypertension. 

 
23. Infants who are not breastfed are more likely to be obese (show increased BMI) in 

later life.  
 
24. Greater birthweight and faster childhood growth are associated with an increase in 

risk of certain cancers in later life, notably breast cancer (particularly in pre-
menopausal women) and child leukaemia. There is consistent evidence that more 
rapid height gain during adolescence is associated with later breast cancer risk.  

 
Underlying biology, putative mechanisms and their implications 
 
25. There is little human evidence linking long-term outcome to restriction in the intake of 

specific nutrients during fetal or early postnatal life. However epidemiological 
evidence from populations affected by severe food shortage during gestation or early 
life implies that the timing of nutritional restriction predicts the structural and 
functional effects observed. These situations have imposed severe generalised 
restriction in the supply of both macronutrients and micronutrients. 
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26. Similarly, experimental dietary restriction in pregnant animals suggests that the 
timing, degree and duration of nutrient restriction exert stronger influences on fetal 
development than the specific nature of nutrient restriction. 

 
27. Limitation of micronutrient or macronutrient intake sufficient to achieve dietary 

imbalance in pregnant animal models may alter phenotype through disruption of the 
normal sequence of tissue development. The consequence of this process is 
alteration of the offspring phenotype, which may be evident as change in body 
weight, size, body composition or function. Each may be altered independently, 
though there are well-described correlations between alteration of function, of organ 
architecture and of tissue composition. 

 
28. New understanding of the processes by which nutrients may alter gene expression 

in animal models suggests mechanisms by which nutrient supply to the fetus may 
induce change in phenotype at the cellular and tissue level. Of particular interest is 
the observation that imbalance in the supply of those nutrients involved in the 
methylation cycle may induce change in observable characteristics. For example, 
epigenetic regulation alters the expression of several hepatic enzymes concerned 
with intermediary metabolism. It may also alter the endocrinological balance of the 
mother and feto-placental unit by determining the expression of placental 11β-
hydroxysteroid dehydrogenase and of fetal glucocortcoid receptors.  

 
29. These mechanisms have relevance to the observed relationship between 

impairment of fetal development and physical or emotional stresses imposed on the 
pregnant mother. 

 
30. Dietary restriction in pregnant animals therefore induces permanent structural and 

functional changes in the offspring through epigenetic modification of the genome. 
The role of epigenetics in human disease is becoming more widely appreciated. 
Altered methylation of DNA has been associated with some cancers and 
atherosclerosis. Epigenetic effects can also account for inter-generational effects of 
nutrient restriction observed in pregnant animal models. 

 
31. Despite the accumulating animal evidence no controlled studies in human pregnancy 

have yet identified maternal dietary interventions that reduce risk of adult chronic 
disease in the offspring. 

 
Implications for maternal and child nutrition in the UK   
 
32. National studies of diet and nutritional status indicate that excessive consumption of 

energy, particularly refined carbohydrate and fat, coexists with insufficient intake of 
vegetable, fruit, and oily fish. In consequence, there is a rising prevalence of obesity, 
coupled with evidence of low micronutrient status. These observations raise 
concerns specific to the health of childbearing women and young children. 

 
33. Women aged 19-24 years show poor dietary variety and have low mean intake of 

certain micronutrients. Consumption of folic acid supplements remains too low 
amongst women of childbearing age as does the use of vitamin D supplements 
during pregnancy and lactation, despite evidence of low status. These trends are 
most marked in low income groups. 

 
34. There is a lack of national data about the dietary intake and nutritional status of 

pregnant and breastfeeding women, and of children aged less than 18 months. 
However there is strong evidence that a mother’s educational attainment and income 
predict her dietary choices and infant feeding behaviour. 
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35. The rising prevalence of obesity in girls and young women represents an important 

and modifiable risk factor for adverse pregnancy outcome, and for later health 
outcomes of both the mother and offspring.  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


