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Understanding the role and importance of nutrition in early postnatal life, as an influence on lifelong vulnerability to poor health, is an important
part of current research. We need to be able to define optimal patterns of infant feeding, not just to support growth and development in infancy,
but also as determinants of later health. To date, much of the focus on the long-term effects of infant nutrition has been on milk feeding, to
compare breast and formula feeding and to evaluate the effects of exclusivity, timing and duration of feeding different types of milk in infancy;
other aspects of infant feeding such as age at introduction of solid foods and type of weaning diet have received less attention, and relatively little is
known about their links to later health. Contemporary data are needed to enable us to move beyond explanation of historical infant feeding data in
order to understand and predict health outcomes in future generations. Ongoing and new population studies, that include infants from diverse
settings, will be key to providing generalizable data that can be used to define optimal feeding practice. There are some methodological challenges
ahead, although significant progress has already been made, and further progress is envisaged in the future. In particular, the opportunity to bring
together epidemiological studies and new mechanistic insights that will help identify key aspects of infant nutrition and their causal effects offer
great promise both in moving this field forward as well as the potential for health benefits for future generations.
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Introduction

The importance of David Barker’s work on nutrition and
growth in early life, and their influence on lifelong health, will
be rehearsed many times in this themed issue of J DOHaD. His
contribution to the way early-life experience is now considered
as a determinant of long-term physiology and function was
immense and has had widespread impact – from influencing
the scientific research agenda through to the formulation of
health policy.1–4 However, perhaps the key aspect of this legacy
is the value now placed on ensuring that the nutrition of
mothers and young children is prioritized, because this is
essential not only for their own health but also for that of future
generations.5 This short review, based on a presentation at the
Commemorative Meeting in September 2014, addresses the
role and importance of nutrition in early postnatal life as an
influence on adult health. It considers some recent developments
in our understanding, where future research in infant nutrition
may be going, as well as some of the methodological challenges
that face researchers in the field. Although interest in infant
nutrition has increased hugely in recent decades, there is much
more to be learnt about optimal patterns of feeding in early life.

Infant growth

Postnatal growth velocity is greatest in infancy – occurring at a
time when the infant is entirely dependent on others to meet its
nutrient needs. Infants are vulnerable, and it is well known that
inadequate nutrition and restriction of growth at this stage can
result in permanent stunting1 as well as having potential for long-
lasting deficits in neurological function.6 Although growth
monitoring has been used routinely for decades, we do not yet
have a complete understanding of what is optimal in terms of
patterns of early growth. For example, although poor growth in
infancy is recognized as a cause for concern, rapid weight gain has
been linked to later obesity as well as a number of risk factors for
cardiovascular disease.7–9 The underpinningmechanisms are not
understood, although recent studies provide some clues, such
that rapid weight gain, particularly in early infancy, has been
shown to be associated with lower concentrations of the appetite-
regulatory hormones ghrelin and adiponectin in adolescence10 as
well as with differences in the insulin-like growth factor meta-
bolic pathways.9 To date, there have been few studies of child-
hood growth in relation to adult health outcomes. Some of the
most important insights regarding optimal pathways of growth
have therefore come from follow-up studies of men and women
born in Helsinki, Finland, between 1934 and 1944.11,12 Their
childhood growth, hospital admission and mortality records can
be linked, allowing description of the patterns of growth that
characterized the men and women who later developed coronary
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heart disease (CHD) and type 2 diabetes. For example, when
compared with other men, those with CHD grew poorly in
infancy, had low body weight and were short at 2 years of
age – but the period of poor early growth was followed
by a period of relatively rapid weight gain in childhood.12

Deleterious outcomes associated with this pattern of growth have
also been described in a study of young Indian adults: impaired
glucose tolerance and diabetes in adult life was more common
among men and women who were thin in infancy but who had
accelerated gains in body mass index after the age of 2 years.13

Although further evidence is needed to define the pathways
of growth in prenatal and postnatal life that are associated with
lifelong health in contemporary populations, significant pro-
gress has been made in establishing infant growth standards in
the past decade. New growth data were published by theWorld
Health Organisation,14 using longitudinal standardized mea-
surements of healthy infants who were living in six different
countries. The populations were diverse, but infants across all
centres were raised in supportive environments: they were
healthy, exclusively or predominantly breastfed for at least
4 months and were born to mothers who did not smoke. A key
message from this study is that for such infants the patterns of
early growth are similar, across a range of ethnicity and cultural
backgrounds.14 The pattern of growth described is seen as a
better representation of how infants should grow, compared
with the growth reference used in the past.1

Type of milk feeding in infancy

To date, the focus of most studies regarding infant nutrition
has been on milk feeding, in order to compare breast and
formula feeding, and to evaluate the effects of exclusivity,
timing and duration of feeding different types of milk in
infancy. Breast milk composition is known to be very variable,
differing in nutrient content within feeds, across the period of
lactation, as well as between women.15,16 More recently, an
important development has been the wider recognition of the
complexity of the composition of breast milk, particularly in
terms of its content of a diverse range of bioactive components,
which include anti-microbial and anti-inflammatory factors,
enzymes, hormones and growth factors.17–20 These bioactive
components affect the infant’s immune status, with short-term
protective effects in relation to infection, as well as facilitating
immune development and maturation.20 These effects have led
to description of breast milk as a ‘communication vehicle’
between the mother’s immune system and the infant.20 The
consequences of not breastfeeding have been extensively
documented, with lower rates of gastrointestinal and respira-
tory infections found in breastfed infants (when compared with
other infants), both in developed and developing settings.21

Importantly, promotion, protection and support of breast-
feeding has been identified as one of the interventions with the
greatest potential to prevent mortality in young children in
countries that have a high burden of maternal and child
undernutrition.22

The greater appreciation of the influence of early experience
on long-term health has focused new attention on permanent,
programmed effects of breastfeeding on lifelong physiology and
function. There is now considerable evidence from historical
cohorts that links greater exclusivity and longer duration of
breastfeeding to lower blood pressure and serum cholesterol in
adult life, better cognitive development and to a lower risk of
becoming overweight and developing type 2 diabetes.1,2,15

These effects are thought to be primarily due to compositional
differences when comparing breast and formula milk, including
a lower protein content as well as an array of bioactive con-
stituents in breast milk. Although the underlying mechanisms
are not fully understood,23,24 there is now evidence that epi-
genetic changes occur in early postnatal life.23 A range of
bioactive constituents in breast milk have been shown to
induce changes in DNA methylation23 and it is possible that
lack of exposure to these constituents in formula-fed infants
could lead to differences in the regulation of epigenetic pro-
cesses, gene transcription and/or protein synthesis, when
compared with breastfed infants, with long-term consequences
for health.23 Bioactive constituents in breast milk also influence
the establishment of the gut microbiota in infancy, and there is
emerging evidence that this may be a pathway that links var-
iation in early feeding patterns to later obesity and cardiome-
tabolic risk.23,25 The emerging-omics sciences, new detailed
characterizations of the microbiome, together with continuing
epigenetic analyses are really exciting developments in this area,
and will be essential for our understanding of the causal links
between exposure to breast milk and later health outcomes.23

This will be key to our ability to gauge the potential for future
strategies to promote, protect and support breastfeeding, not
only to prevent infections in infancy but also to promote life-
long health.
Particular attention has been focused on possible pro-

grammed effects of differences in types and patterns of milk
feeding on regulation of energy balance in later life2,26,27 and in
the possibility that breastfeeding promotion could be used as
part of efforts to prevent obesity. Alongside consideration of
compositional differences and molecular mechanisms, there
may be other differences between breastfed and formula-fed
infants that are also important in this respect. One possible
explanation is that breastfed infants are able to control the
amount of milk they consume, learning effective self-regulation
of energy intake, which remains with them in later life.
Consistent with this possibility is the finding of a recent study
in which early introduction of solid foods was associated with
greater odds of later obesity in formula-fed infants but not
breastfed infants, suggesting that breastfed infants were able to
reduce their milk consumption when given solid foods.28 It is
also possible that the mode of feeding is important, as
compared with breastfed infants, those who are bottle fed are
relatively more passive in the feeding process, and also may be
encouraged to empty the bottle at each feed – both of these
factors might undermine the infant’s ability to regulate its milk
consumption.29
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The weaning process

In comparison with evidence on milk feeding, the process of
weaning – that is, the gradual transition from a milk-based diet
to a diet based on solid foods – is not well described. The age at
introduction of solid foods and the type of first solid food are
often documented, but the assessment of food and nutrient
intake during weaning is less common. This could reflect the
challenge of assessing intake in very young children; however,
additionally, as dietary patterns and intakes are changing rapidly
in late infancy, it may be difficult to determine the timing and
key exposures that need to be characterized. At present, there is,
therefore, limited evidence to enable an understanding of the
possible long-term effects of variation in weaning practice on
adult health outcomes,4 although younger cohorts established in
recent decades will start to provide these data in the near future.

Age at introduction of solid foods

The recommended age at which solid foods should be intro-
duced has changed over time30 and continues to be widely
debated.31,32 Energy requirements in infancy are considered to
have been overestimated in the past,33 and no deficits in growth
have been demonstrated among infants who are exclusively
breastfed for 6 months in developing or developed settings.34

This is the basis of the current recommendation to start solid
feeding at this age. Both early and late introduction of solid
foods have been linked to poorer health outcomes in individual
studies,35–37 although so far the evidence is incomplete and/or
inconsistent. For example, early age of introduction of solid
foods has been associated with obesity risk,38 but this is not
consistent with findings of recent systematic reviews.39,40 A
significant limitation at present is that there are limited data on
health outcomes in adulthood. Birth cohorts established in the
last two decades, in which detailed infant-feeding data have
been collected prospectively, which can be linked to detailed
phenotypic data, will therefore provide valuable information
about possible links to long-term health in the future.

Weaning practice and diet quality in infancy

Relatively little is known about the long-term health effects
resulting from qualitative differences in the weaning diet.4,15

What is known is that even within populations there may be
huge variations in feeding practice in infancy, including
differences in the solid foods fed, the rate of transition from
milk to solid foods, the degree of dietary diversity, portion sizes
and balance of family and commercial infant foods.41–46 These
differences have significant implications for nutrient intake in
late infancy and potentially could be important influences on
growth and development at this stage. This is work in progress,
however, as dietary patterns and diet quality in infancy have
been characterized in a number of birth cohorts, enabling
qualitative differences in the weaning diet to be evaluated
in relation to health outcomes in childhood and

adolescence.28,41–46 Data on adult health outcomes are clearly
needed, but, additionally, an essential component of future
work will be to develop the evidence base substantially to
include infants from diverse backgrounds, beyond developed
settings, for whom feeding patterns may be very different.

Limitations of existing evidence and gaps in our
understanding

Most of the epidemiological evidence that relates infant nutri-
tion to long-term health is observational and much of it is from
historical cohorts. As infant-feeding practice was very different
in the past,30,47 this has implications for the generalizability of
these findings. It is also important to recognize that, although
there is substantial evidence of links between infant nutrition
and later health, there are some differences and inconsistencies
in findings across studies.4 As there are fewer opportunities to
use experimental approaches – for example, to randomize
infants to different types of milk feeding, the limitations of
observational data may have contributed to inconsistencies in
the evidence, and will remain an issue for researchers in this
field. Some of the particular challenges in understanding these
data deserve mention. First, the composition of breast milk
substitutes has changed over time and even in contemporary
populations may often differ between studies. Interpreting
apparent differences in health outcomes that are thought to be
causally related to differences in exposure to breast milk
therefore needs a cautious approach as it may capture two
aspects of exposure – both effects of exposure to breast milk and
also a lack of exposure to the breast milk substitutes being used.
Formula milks continue to evolve in their composition, and the
differences in composition, when compared with breast milk,
require careful evaluation. A second challenge is methodological:
patterns of milk feeding are often complex, differing in dura-
tion, exclusivity, brand, timing and balance of different milks
consumed,48 requiring detailed prospective data to allow
accurate classification of infants according to differences in
exposure. Variation in the methods of description and the way
these complex data are captured often differ across studies,
limiting opportunities to synthesize findings from different
populations. A third issue is that weaning practice, including
the timing of introduction to solid foods and type of weaning
diet, may be linked to the pattern of milk feeding in early
infancy. For example, infants who are breastfed are often
introduced to solid foods later than infants who are formula
fed, and – in many developed settings – have weaning diets that
are qualitatively different,41,49 making it difficult to identify
true causal effects of the different aspects of feeding practice.
Although it is common to examine patterns of milk feeding
independently of variations in the weaning diet, to understand
the links between infant nutrition and later health, their
separate and combined effects need to be considered. A final
challenge, particularly for researchers in developed settings, is
that there may be strong social gradients in feeding practice
in infancy.15 Although this is particularly marked for
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breastfeeding duration and exclusivity, it also relates to differ-
ences in weaning practice.41,49 As these gradients will also
influence other family characteristics, such as patterns of diet
and physical activity, differences in infant-feeding practice may
be markers of these differences in later lifestyle, and the possi-
bility of residual confounding is always a consideration.
Knowledge of the effects of social background on infant-
feeding decisions within populations is therefore important for
the interpretation of causal links to long-term health.

Looking forward

Much has been achieved in recent decades to advance the under-
standing of the importance of differences in infant-feeding practice,
not just as an influence on growth and development in infancy, but
also their effects on long-term physiology and function. However,
there are gaps in the evidence and new, contemporary data are
needed to enable us to move beyond explanation of historical data
from the past to understand and predict health outcomes in future
generations. To deliver on this ambition, there are some particular
issues and challenges that future studies will need to address.

Central to developing a more complete evidence base will be
the detailed characterization of infant feeding in new and
ongoing prospective cohort studies to provide high-quality data
from populations in a diverse range of settings. Ideally, the
development and use of standardized protocols to assess infant
diet, would enable comparable data to be collected across
studies,50 with clear advantages for data synthesis in future
meta-analyses, as well as opportunity to bring data together
from populations where patterns of confounding influences
differ.51,52 Unfortunately, for some of the reasons already
discussed, the standardization of data capture methods and
use of common methodology, may be quite challenging at
present – for example, to define the ages and/or stages when
diet should be assessed, the duration and timing of different
aspects of infant feeding, as well as understanding the key
dietary exposures that require characterization. However,
important insights that will enable progress are likely to come
from working closely with mechanistic investigators. New
developments in the analysis of breast milk, together with
better understanding of the mechanisms that underpin
programmed changes in physiology and function,23 will pro-
vide a much clearer understanding of the key dietary exposures
that need to be assessed in infancy. This will inform the design
of assessment methods to enable the characterization of dietary
intake, and hopefully provide opportunity for a move towards
common methodologies that can be used across settings in the
future. In parallel with such developments, it will be essential to
determine whether there are aspects of infant feeding that could
be assessed very simply that would provide useful information
on the key dietary exposures. This would have the potential
for inclusion in routine data collections, and would add hugely
to the value and generalizability of the evidence base
going forward.

Conclusion

David Barker’s work challenged the long-held belief that non-
communicable diseases are explained by adult lifestyle. Much of
his distinguished career was devoted to pursuing the idea that
differences in nutrition in early life permanently affect physiology
and function, determining lifelong vulnerability to poor health.
Understanding the role and importance of nutrition in early
postnatal life as an influence on such vulnerability is an important
part of current research, to enable the definition of optimal feeding
patterns in early life, not just to support growth and development
in infancy, but also as a long-term determinant of health.
Although there are some methodological challenges ahead, sig-
nificant progress has already been made, and further progress is
envisaged in the future. In particular, the opportunity to bring
together epidemiological studies and new mechanistic insights
that will help identify key aspects of infant nutrition and their
causal effects offer great promise both in moving this field forward
as well as the potential for health benefits for future generations.

Acknowledgements

None.

Financial Support

This research received no specific grant from any funding
agency, commercial or not-for-profit sectors.

Conflicts of Interest

None.

References

1. Scientific Advisory Committee on Nutrition. The Influence of
Maternal, Fetal and Child Nutrition on the Development of Chronic
Disease in Later Life. 2011. TSO: London.

2. Horta BL, Victora CG. Long-Term Effects of Breastfeeding. A
Systematic Review. 2013. World Health Organisation: Geneva.

3. Hörnell A, Lagström H, Lande B, Thorsdottir I. Breastfeeding,
introduction of other foods and effects on health: a systematic
literature review for the 5th Nordic Nutrition Recommendations.
Food Nutr Res. 2013; 57, 20823.

4. Adair LS. How could complementary feeding patterns affect the
susceptibility to NCD later in life? Nutr Metab Cardiovasc Dis.
2012; 22, 765–769.

5. Barker D, Barker M, Fleming T, Lampl M. Developmental
biology: support mothers to secure future public health. Nature.
2013; 504, 209–211.

6. Innis SM. Impact of maternal diet on human milk composition
and neurological development of infants. Am J Clin Nutr. 2014;
99, 734S–741S.

7. Baird J, Fisher D, Lucas P, et al. Being big or growing fast:
systematic review of size and growth in infancy and later obesity.
BMJ. 2005; 331, 929.

8. Weng SF, Redsell SA, Swift JA, YangM,GlazebrookCP. Systematic
review and meta-analyses of risk factors for childhood overweight
identifiable during infancy. Arch Dis Child. 2012; 97, 1019–1026.

Infant nutrition and lifelong health 387

https://doi.org/10.1017/S2040174415001257 Published online by Cambridge University Press

https://doi.org/10.1017/S2040174415001257


9. Brands B, Demmelmair H, Koletzko B, EarlyNutrition Project.
How growth due to infant nutrition influences obesity and later
disease risk. Acta Paediatr. 2014; 103, 578–585.

10. Larnkjaer A, Schack-Nielsen L, Mølgaard C, et al. Effect of
growth in infancy on body composition, insulin resistance, and
concentration of appetite hormones in adolescence. Am J Clin
Nutr. 2010; 91, 1675–1683.

11. Eriksson JG, Forsen TJ, Osmond C, Barker DJ. Pathways of
infant and childhood growth that lead to type 2 diabetes. Diabetes
Care. 2003; 26, 3006–3010.

12. Barker DJ, Osmond C, Forsén TJ, et al. Trajectories of growth
among children who have coronary events as adults. N Engl J
Med. 2005; 353, 1802–1809.

13. Bhargava SK, Sachdev HS, Fall CH, et al. Relation of serial
changes in childhood body-mass index to impaired glucose
tolerance in young adulthood. N Engl J Med. 2004; 350,
865–875.

14. WHO Multicentre Growth Reference Study Group. WHO
Child Growth Standards based on length/height, weight and age.
Acta Paediatr Suppl. 2006; 450, 76–85.

15. BMA Board of Science. Early Life Nutrition and Lifelong Health.
2009. British Medical Association: London.

16. Prentice A. Constituents of human milk. Food Nutr Bull. 1996;
17, 305–312.

17. Hamosh M. Bioactive factors in human milk. Pediatr Clin North
Am. 2001; 48, 69–86.

18. Lönnerdal B. Infant formula and infant nutrition: bioactive
proteins of human milk and implications for composition of
infant formulas. Am J Clin Nutr. 2014; 99, 712S–717S.

19. Kainonen E, Rautava S, Isolauri E. Immunological programming
by breast milk creates an anti-inflammatory cytokine milieu in
breast-fed infants compared to formula-fed infants. Br J Nutr.
2013; 109, 1962–1970.

20. Field CJ. The immunological components of human milk and
their effect on immune development in infants. J Nutr. 2005;
135, 1–4.

21. Duijts L, Ramadhani MK,Moll HA. Breastfeeding protects against
infectious diseases during infancy in industrialized countries.
A systematic review. Matern Child Nutr. 2009; 5, 199–210.

22. Bhutta ZA, Das JK, Rizvi A, et al. Evidence-based interventions
for improvement of maternal and child nutrition: what can be
done and at what cost? Lancet. 2013; 382, 452–477.

23. Ruchat SM, Bouchard L, Hivert MF. Early infant nutrition and
metabolic programming: what are the potential molecular
mechanisms? Curr Nutr Rep. 2014; 3, 281–288.

24. Plagemann A, Harder T, Schellong K, Schulz S, Stupin JH. Early
postnatal life as a critical time window for determination of long-
term metabolic health. Best Pract Res Clin Endocrinol Metab.
2012; 26, 641–653.

25. Thompson AL. Developmental origins of obesity: early feeding
environments, infant growth, and the intestinal microbiome.
Am J Hum Biol. 2012; 24, 350–360.

26. Gale C, Logan KM, Santhakumaran S, et al. Effect of
breastfeeding compared with formula feeding on infant body
composition: a systematic review and meta-analysis. Am J Clin
Nutr. 2012; 95, 656–669.

27. Monasta L, Batty GD, Cattaneo A, et al. Early-life determinants
of overweight and obesity: a review of systematic reviews. Obes
Rev. 2010; 11, 695–708.

28. Huh SY, Rifas-Shiman SL, Taveras EM, Oken E, Gillman MW.
Timing of solid food introduction and risk of obesity in
preschool-aged children. Pediatrics. 2011; 127, e544–e551.

29. Li R, Fein SB, Grummer-Strawn LM. Do infants fed from bottles
lack self-regulation of milk intake compared with directly
breastfed infants? Pediatrics. 2010; 125, e1386–e1393.

30. Krebs NF. Food choices to meet nutritional needs of breast-fed
infants and toddlers on mixed diets. J Nutr. 2007; 137, 511S–517S.

31. Reilly JJ, Wells JC. Duration of exclusive breast-feeding:
introduction of complementary feeding may be necessary before
6 months of age. Br J Nutr. 2005; 94, 869–872.

32. Koplin JJ, Allen KJ. Optimal timing for solids introduction – why
are the guidelines always changing? Clin Exp Allergy. 2013; 43,
826–834.

33. FAO/WHO/UNU. Human energy requirements, 2001, report
of a joint FAO/WHO/UNU Expert Consultation, Rome.

34. Kramer MS, Kakuma R. Optimal duration of exclusive
breastfeeding. Cochrane Database Syst Rev. 2012; 8, CD003517.

35. Gishti O, Gaillard R, Durmuş B, et al. Infant diet and metabolic
outcomes in school-age children. The Generation R Study.
Eur J Clin Nutr. 2014; 68, 1008–1015.

36. de Jonge LL, Langhout MA, Taal HR, et al. Infant feeding
patterns are associated with cardiovascular structures and function
in childhood. J Nutr. 2013; 143, 1959–1965.

37. Przyrembel H. Timing of introduction of complementary food:
short- and long-term health consequences. Ann Nutr Metab.
2012; 60(Suppl. 2), 8–20.

38. Schack-Nielsen L, Sørensen Tla, Mortensen EL, Michaelsen KF.
Late introduction of complementary feeding, rather than duration
of breastfeeding, may protect against adult overweight. Am J Clin
Nutr. 2010; 91, 619–627.

39. Moorcroft KE, Marshall JL, McCormick FM. Association
between timing of introducing solid foods and obesity in infancy
and childhood: a systematic review. Matern Child Nutr. 2011; 7,
3–26.

40. Pearce J, TaylorMA, Langley-Evans SC. Timing of the introduction
of complementary feeding and risk of childhood obesity: a
systematic review. Int J Obes (Lond). 2013; 37, 1295–1306.

41. Robinson S, Marriott L, Poole J, et al. Dietary patterns in infancy:
the importance of maternal and family influences on feeding
practice. Br J Nutr. 2007; 98, 1029–1037.

42. Smithers LG, Golley RK, Brazionis L, Lynch JW. Characterizing
whole diets of young children from developed countries and the
association between diet and health: a systematic review. Nutr
Rev. 2011; 69, 449–467.

43. Veena SR, Krishnaveni GV, Wills AK, et al. Glucose tolerance
and insulin resistance in Indian children: relationship to infant
feeding pattern. Diabetologia. 2011; 54, 2533–2537.

44. Golley RK, Smithers LG, Mittinty MN, et al. Diet quality of U.
K. infants is associated with dietary, adiposity, cardiovascular, and
cognitive outcomes measured at 7-8 years of age. J Nutr. 2013;
143, 1611–1617.

45. Voortman T, Kiefte-de Jong JC, Geelen A, et al. The
development of a diet quality score for preschool children and its
validation and determinants in the generation R study. J Nutr.
2015; 145, 306–314.

46. Sahota P, Gatenby LA, Greenwood DC, et al. Ethnic differences
in dietary intake at age 12 and 18 months: the Born in Bradford
1000 Study. Public Health Nutr. 2015; 1–9 [Epub ahead of print].

388 S. M. Robinson

https://doi.org/10.1017/S2040174415001257 Published online by Cambridge University Press

https://doi.org/10.1017/S2040174415001257


47. Robinson S, Ntani G, Simmonds S, et al. Type of milk feeding
in infancy and health behaviours in adult life: findings from
the Hertfordshire Cohort Study. Br J Nutr. 2013; 109,
1114–1122.

48. Gale CR, Marriott LD, Martyn CN et al. Breastfeeding, the
use of docosahexaenoic acid-fortified formulas in infancy and
neuropsychological function in childhood. Arch Dis Child.
2010; 95, 174–179.

49. Noble S, Emmett P. Differences in weaning practice,
food and nutrient intake between breast- and formula-fed
4-month-old infants in England. J Hum Nutr Diet. 2006; 19,
303–313.

50. Poskitt EM, Breda J. Complementary feeding and non
communicable diseases: current knowledge and future
research needs. Nutr Metab Cardiovasc Dis. 2012; 22,
819–822.

51. Fall CH, Borja JB, Osmond C, et al. Infant-feeding patterns and
cardiovascular risk factors in young adulthood: data from five
cohorts in low- and middle-income countries. Int J Epidemiol.
2011; 40, 47–62.

52. Brion MJ, Lawlor DA, Matijasevich A, et al. What are the causal
effects of breastfeeding on IQ, obesity and blood pressure?
Evidence from comparing high-income with middle-income
cohorts. Int J Epidemiol. 2011; 40, 670–680.

Infant nutrition and lifelong health 389

https://doi.org/10.1017/S2040174415001257 Published online by Cambridge University Press

https://doi.org/10.1017/S2040174415001257

	Infant nutrition and lifelong health: current perspectives and future challenges
	Introduction
	Infant growth
	Type of milk feeding in infancy
	The weaning process
	Age at introduction of solid foods
	Weaning practice and diet quality in infancy
	Limitations of existing evidence and gaps in our understanding
	Looking forward
	Conclusion
	Acknowledgements
	ACKNOWLEDGEMENTS
	References


