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Background for All Children Thriving: India Grand Challenge
Undernutrition in India

Undernutrition continues to be one of India’s greatest development challenges, one that demands urgent and sustained attention among national, state-level and local stakeholders
. Reductions in undernutrition among children have been slow over the years (Figure 1) and this in turn, has generated much discussion about the best strategies to put in place actions that can generate rapid improvements in nutrition over a short period of time. 
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In addition to child undernutrition, several other aspects of nutrition are challenges for India. Among these are the high prevalence of anemia among women and children and other micronutrient deficiencies, short stature among women of reproductive age, and an emerging problem of overweight and obesity among children as well as adults, both in urban and rural areas.  
The All Children Thriving RFA focuses on maternal and child undernutrition, because undernutrition is this age group is associated with child mortality, cognitive deficits, poor school performance, and lower adult wages and productivity.
  Estimates suggest that improving early child nutrition in India has a cost-benefit ratio of 1:34, largely because of the continued positive growth trajectory for India’s economy
.   Furthermore, poor nutrition during pregnancy and early childhood is also linked with later adult chronic disease outcomes
. It is well worth it, therefore, for both short- and long-term gains to society and the economy, to focus renewed attention on those population groups – women and young children - where improving nutrition has the greatest potential for mitigating damage and improving both individual and societal outcomes. 
Known Interventions 
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It is now widely recognized, globally and in India, that growth and development is driven by a complex interaction between individual dietary intake and health status, household food security, caring capacity and practices, access to adequate health services and a healthy environment – all underpinned by social, economic and political processes.  Moreover, human growth potential during childhood is the same regardless of race or ethnicity, strongly suggesting that the environment is the dominant determinant.
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It is also recognized that the 1000 days window between pre-pregnancy and the first two years of life, is when interventions to improve nutrition have the most significant benefits. Undernutrition (including prenatal/postnatal stunting, wasting and micronutrient deficiencies) early in life has consequences later in the lifecycle and also into future generations. When young women suffer from malnutrition or are stunted during pregnancy, the cycle is perpetuated due to the unfavorable intrauterine environment and diminished maternal capacity during the most vulnerable stages of child development. Beyond mortality, undernutrition during these first 1000 days is also responsible for decreased neurocognitive development and increased susceptibility to adult onset diseases, such as Type II diabetes and cardiovascular diseases
. Therefore, it is most optimal to hone in on strategies to improve nutrition focused on this window.  

In India and globally, there is broad consensus on the elements of a “nutrition package” of priority essential nutrition actions targeted to pre-pregnancy and the first two years of life
, that together address the immediate causes of undernutrition
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. However, data from 2005-06 (the last available) on the status of essential nutrition actions in India
 highlights a large gap on all actions (Figure 2).  Various reviews and consultations related to programs and policies for nutrition in India point to the need to emphasize the following types of critical actions to close gaps in intervention coverage:

· Strengthening actions to improve infant and young child feeding practices through counseling and behavior change communication

· Improving the nutrition of girls and pregnant and lactating women through supplementary feeding and micronutrient supplementation

· Reducing anemia by controlling infections and removing bottlenecks in supply and use of micronutrient supplements

· Improving screening, referral and treatment and care for vulnerable low birth weight babies and severely malnourished children

Nutrition cannot improve without equal attention to the underlying determinants of poor nutrition: the status of women (e.g. literacy, age at first marriage and child-bearing), household food insecurity and poverty, and water and sanitation.  Improving these conditions are known to have a powerful impact over time in reducing undernutrition.  Findings on reductions in undernutrition from Maharashtra (Box 1) and reductions in stunting in Brazil
 and Bangladesh
 indicate improvements in nutrition have to come from the delivery of a set of critical interventions from diverse sectors.

Knowledge Gaps that All Children Thriving Seeks to Fill 

Causal pathways and interrelationships among key outcomes require more clarification: Preterm birth, physical growth and neurocognitive development are linked to each other, with recent evidence even suggesting that one can predict the other.
 For example, pre-eclampsia in pregnancy is a risk factor for growth restriction in utero as well as preterm birth.
 Preterm babies have higher risk of stunting, and when prematurity and in utero growth restriction occur together, the risk of stunting doubles. Effects of this dual burden of mild prematurity and growth restriction on neurocognitive development are unclear. 

Different interventions are required throughout a child’s lifecycle and begin with the mother: Certain factors are lifecycle stage specific; it is thus important to determine the optimal time windows for interventions to achieve maximum impact (e.g., nutritional sufficiency in the first trimester of pregnancy). However, some factors operate at many parts of the life cycle and need to be addressed accordingly (e.g. infection and inflammation can affect prematurity and growth both in utero and during early childhood).

A combination of interventions is needed to address multiple risk factors: Preterm birth, stunting, and impaired neurocognitive development are multi-factorial outcomes. It is becoming clear these cannot be addressed with single interventions. For example, adequate food intake is critical for development and growth, and macro/micronutrient supplementation is an important way to improve health status. Yet, exposure to environmental risk factors leads to pathologies (e.g. enteric infection and inflammation) that decrease normal nutrient absorption and utilization for tissue synthesis and physical growth. 

A suite of interventions needs to be feasible given the constraints of deliverability, safety, and cost effectiveness: The recognized essential nutrition interventions are all conceivably deliverable in the Indian context. It is critical that interventions be delivered in packages that better align with local needs, customs, and cultural norms. On another dimension of deliverability – safety – there are certain interventions that we would like to deliver at larger scale, such as antibiotics, iron, and even Vitamin A, but their safe and efficacious delivery on a population basis still needs to be better proven. Finally, though each individual intervention under discussion is conceivably deliverable, the deliverability and cost effectiveness of this broader suite of interventions need to be considered.

Table 1: Summary of knowledge to date and future research priorities

	What we know and why
	Key gaps

	
	Research priorities
	Need for new tools

	Outcomes

	Inter-relationship

	· These outcomes share common interlinked risk factors (e.g., infection) 

· Risk of stunting doubles when babies are premature and growth restricted in utero 

	· Degree to which outcomes are linked and in what ways

· Temporal linkage between outcomes

· Relationship between improved fetal growth in stunted mothers and final growth outcomes of offspring
· Perinatal risks when fetal growth is improved in a stunted mother
	· Common biomarkers for increased risk across all three outcomes (e.g. inflammation, neuroendocrine activation) 

	Preterm birth (PTB)

	· Infection/inflammation is a predominant pathway in earliest (<32 weeks) preterm births

· Highly heterogeneous with incomplete understanding of mechanisms 
	· Surveillance of current and trending rates of PTB

· Causes of PTB (e.g. microbiome/metabolomes
	· Accurate biomarkers to predict PTB

· Accurate and easy to use tool to assess gestational age

	Linear growth

	· When mothers are healthy and well-nourished, growth is similar across geographies, and children even from shorter mothers are expected to attain normal adult height (WHO MGRS, INTERGROWTH)

· Country level reductions are possible (stunting prevalence reduced to <10% over 30 years in Brazil)
	· Proportion of stunting that cannot be fixed within one generation
· Mechanisms to drive growth of lean body mass without risk of diabetes / obesity 
· Degree of overlap in drivers of wasting and stunting
	· Precise, quick, and inexpensive way to measure growth velocity and body composition (esp. in infants)



	Neurocognitive development

	· Stunting is associated with reduced neurocognitive development

· ‘Nurturing’ plays a key additional role

· Nearly all brain growth is complete by 2 years of age

· Specific brain pathways mature at puberty
	· Period of greatest brain vulnerability 

· Degree to which brain shares insults with physical growth

· Reference brain growth curves (volumetric and regional)
	· Culturally adapted and predictive neurocognitive tests useful during the 1000 days period

· Biomarkers of brain development 

	Interventions

	· 10 nutrition specific interventions scaled up to 90% coverage (at current known effectiveness) would address only about 20% of stunting burden in children <5 years of age (Lancet, 2013)

· There is considerable within and between population variation in response to nutritional interventions, suggesting that multiple factors influence HBGD outcomes and single interventions likely have limited impact
	· Degree of synergy between simultaneous interventions (e.g., Nutrition and Agriculture, or Nutrition and Water, Sanitation, and Hygiene) 

· Impact and safe delivery of certain interventions (amino acids, antibiotics, iron, etc.)
	· Tool to measure food intake

· Validated markers for exclusive breast feeding

· Measurement of ‘nurturing’ inputs (e.g. child-directed language exposure)

· Interventions for prematurity

	Pathways

	· Relevant pathological drivers lead to predictable behavioral (anorexia, lethargy) and metabolic host responses (increased metabolic rate, catabolism, fever)

· Brain inflammation has unique drivers and characteristics that are not shared with the periphery

· Unique factors contribute to PTB and are independent of fetal growth restriction
	· Rank ordering of the risk factors / pathways to the three outcomes 

· Role of gut function and microbiota in growth

· Overall contribution of PTB to stunting and poor neurocognitive development
	· Biomarkers of gut dysfunction

· Marker of cumulative global stress load (e.g. telomere length)


	Lifecycle

	· First 1000 days is key for each outcome
· Prenatal could play a larger role: Initial HBGD results show growth rates during gestation begin to diverge at 20 weeks for children born SGA
· There are specific features of growth that only occur during adolescence (brain structures regulating executive function, pelvic growth in women)
	· Degree of recovery after early childhood
· Impact of delaying first pregnancy or prolonging inter-gestational interval 
· Relative added value of reaching mothers pre-conception
	


Figure 1:  Trends in Undernutrition among children 0-3 years of age, all India (NFHS I, II, and III)





Figure 2: Status of essential nutrition actions in India





� EMBED PowerPoint.Slide.12 ���





Box 1. Maharashtra’s Child Stunting Declines: What is driving them? Findings of a Multidisciplinary Analysis


When most nutrition determinants are moving, even modestly, in the right direction, large rapid change can happen.  Key observations include:


The broad-based and pro-poor nature of the decline


There were large improvements in some, but not all of the determinants—specifically good economic growth, strong poverty reduction performance, food security levels that were average, and good performance on women’s empowerment and health, although not improved water and sanitation.


While the context was positive, it was far from perfect


The rapid decline of stunting rates in the absence of perfection is an encouraging finding. It also suggests an alternative approach to achieving dramatic impact, compared to the implementation of ten nutrition-specific interventions at 90% coverage to obtain 20% declines in stunting suggested in the Lancet 2013 nutrition review.


Commitment from the top…for funding, motivating the frontline and maintaining the political impetus


The state’s Nutrition Mission, supported by UNICEF, served to recalibrate norms of what is acceptable, served as a clarion call to help focus resources on malnutrition reduction and meant that successive chief ministers were held accountable for the delivery of results. Mission leadership was important given the lack of an institutional home and the multi-sectoral nature of action required.


Impacts of this nature can take over a decade to be fully realized and scaled up


The process in Maharashtra to reach the stunting rates seen in 2012 began in the early 2000s. Once all elements converged – good economic performance, improved nutrition program governance, some strength in underlying determinants, improvements in the commitment to nutrition spending and interventions – a threshold was apparently crossed and nutrition quickly improved.





For more information, visit: � HYPERLINK "http://www.ids.ac.uk/publication/maharashtra-s-child-stunting-declines-what-is-driving-them-findings-of-a-multidisciplinary-analysis" �http://www.ids.ac.uk/publication/maharashtra-s-child-stunting-declines-what-is-driving-them-findings-of-a-multidisciplinary-analysis�
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