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Chapter 1

Nutritional Status of School-Going
Children: What Do We Know?

Abstract India continues to face an epidemic of malnutrition: data from national
surveys are a constant reminder of the unacceptably high levels of underweight,
stunting, and wasting among children aged 0-5 years of age. Despite the
well-known impacts of malnutrition on the cognitive, psycho-motor and social
development of children, the tracking and monitoring of common indicators of
malnutrition has been done only intermittently, and has been confined to the under
5-year age group. Information on the nutritional status of older children of primary
school-going age is dependent on data generated by small research studies and
provides a patchy picture of the nutritional needs of children in a critical age group,
where nutritional deficits might have a seriously deleterious impact on their ability
to learn and benefit from schooling. This book arose out of a primary research study
conducted in three districts of Karnataka, India: Do we know what they eat, and
why? A Study on Dietary Adequacy and Impact of Cultural Beliefs on Dietary
Choice of Primary School Children in Rural Karnataka, India. We bring together
the available evidence in the literature, along with additional information and
insights gleaned from the study, to analyze the problem of nutritional deficiencies
among school-going children. The book explores some of the complexities of
measuring and assessing both nutritional deficiency and dietary choice, and offers
insights on how some of the complexities can be resolved in the Indian context. The
book ends by making recommendations to address the challenges of enhancing
nutritional outcomes for school-going children at various levels—the family,
school, community, programs, and policies - to confront this serious issue.

1.1 Setting the Context

Anthropometric indicators of malnutrition among adults and children in India are
amongst the worst in the world (Deaton and Dreze 2008). National Family Health
Survey, Round 4 (NFHS-4 2015-2016) data tell us that about 31% of children <5
years of age are chronically malnourished—as a result of which they are too short
for their age or stunted; 20% of children <5 years of age are wasted, or too thin for

© Springer Nature Singapore Pte Ltd. 2018 1
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Among Primary School Children, https://doi.org/10.1007/978-981-10-3470-1_1
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their height; and about 30% are underweight, or too thin for their age. 55.9% of
children 6-59 months old are anemic. The reality that such a large proportion of
children in this country are malnourished is a matter that demands an urgent
response. The devastating impact of malnutrition and undernutrition on the child’s
(and later the adult’s) ability to reach their full potential is well documented.
Developing effective strategies to address this problem requires action at several
levels: policy-makers need to design their large-scale interventions to reduce child
and adult malnutrition better, based on robust empirical evidence of what works;
systems, particularly the education and health systems, need to put in place stronger
mechanisms to monitor and support the nutritional levels of children at risk; and
communities and households need to understand the importance of using available
resources to provide the best possible dietary choices for a growing child.

Low weight-for-age has been found to raise the relative risk of dying due to
several disease conditions, and a significant proportion of mortality among young
children is due to malnutrition (Bryce et al. 2005). The long-term physiological
impacts of childhood malnutrition range from changes in the autonomic nervous
system to higher risk of hypertension and insulin-resistance in adulthood; it can
adversely impact brain development, cognitive ability, and school achievement.

Nutritional parameters in India have shown proportionally little improvement in
spite of rising economic indicators over the years and the execution of several
government policies, programs, and schemes such as the National Right to Food
Security Act, 2013 (Gol 2013) addressing chronic hunger particularly among the
most disadvantaged; the Integrated Child Development Services program aimed at
improving nutritional outcomes for children in the age group 0-3 years as well as
adolescent girls and pregnant women; the Mid-Day Meal Scheme (MDMS) aiming
at improving the nutritional and health status of children in schools; the Targeted
Public Distribution System, the Total Sanitation Campaign, and other investments
like the National Rural Employment Guarantee Scheme for providing livelihood
security to people in rural areas. India ranks 68th out of 109 countries on the Global
Food Security Index (The Economist Intelligence Unit 2015), was not successful in
meeting the Millennium Development Goal (MDG) for nutrition, and has shown
poor progress on nutritional indicators between the last three rounds of the National
Family Health Survey (NFHS 1998-1999; 2005-2006; 2015-2016).

Malnutrition in India is a major public health challenge, and investing in early
nutrition—from infancy through adolescence—is thus an overwhelmingly sound
move yielding staggering returns. This book stems from a 3-year long research
project in rural areas of Southern India to study this crucial issue and address the
detrimental effects of malnutrition on children’s health and learning. The book
opens by presenting one of the gravest health-related issues that confronts children
across the globe, particularly in India: Malnutrition. It presents the harsh reality of
childhood malnutrition in India, and explores its effects on children’s lives, their
education, growth, and development. The focus is particularly on malnutrition
among primary school children; and its relationship to their age, gender, and other
socioeconomic characteristics.
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Most available data pertain to children under 3 or under 5 years of age. Some
data is available on BMI and anemia in adolescent girls. There is a big slice of the
childhood pie that falls under the radar. What is the nutritional status of school-age
children? What happens after they turn 5 years old? This question is even more
important in remote and marginalized populations, where much less is known. We
know that these children are the economic powerhouse of tomorrow, since the link
between nutritional status and education, as well as a country’s economic future, is
well established.

The book sheds light on the mismatch between various measures both at policy
and program levels and their impact on the status and prevalence of malnutrition;
and focuses beyond the “how” and “why” of policy to the “how” and “why” of
malnutrition. Setting this context, the introductory chapter of the book highlights
the importance of working on this serious topic as researchers and practitioners; and
the framework within which the authors of the book have structured the available
evidence on nutrition of primary school children.

1.2 An Overview of Nutritional Status of Children in India

Much has been said about the situation regarding childhood malnutrition in India,
largely referring to data about children in the age group 0-5 years. Suffice it to say
that despite the progress over the last few decades, children still fall short on all
measures—stunting, underweight, wasting, anemia. The available data for nutri-
tional outcomes of children under 5 years of age show that India’s performance is
among the worst in the world. Given our large population, in sheer numbers the
statistics are staggering:

— The prevalence of child undernutrition in India is among the highest in the
world, nearly double that of Sub-Saharan Africa (Gragnolati et al. 2005).

— In the HDI rankings, India is 130th out of 187 countries (UNDP, Human
Development Report 2015).

— For stunting, India was ranked 11th highest out of 136 countries
(UNICEF 2008, State of the World’s Children 2009).

— The HungaMa (Hunger and Malnutrition) report put out by the Naandi
Foundation in December 2011, which surveyed 112 rural districts (including
100 focus districts from the lower end of the index developed for UNICEF, and
20% of children under age 5 in India) determined that 42% of children were
underweight, with 59% moderately to severely stunted. There were districts
where 60-70% of children were stunted.

— 70% of adolescent girls in India are anemic and half of adolescents are below
the normal body mass index (UNICEF, http://unicef.in/Whatwedo/10/Stunting).


http://unicef.in/Whatwedo/10/Stunting
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— In spite of improvement in economic indicators, there has been slow
improvement in nutritional indicators. According to Herklotz (2013)—*“there are
two prominent trends in India—impressive economic growth and wealth cre-
ation, and stagnation in key social indicators, particularly among disadvantaged
populations.”

— Similarly, the Economist has highlighted the conundrum in India of little
improvement in nutritional parameters in spite of improving economic indica-
tors over the years (The Economist).

Table 1.1 shows the nutritional crisis faced by young children in selected states.
DLHS four data (2012-2013) shows that even in Kerala, a state celebrated for its
social sector outcomes, including in health and education, almost one in four
children is stunted or wasted, and one in five is underweight. In West Bengal, more
than a third of the children are stunted and underweight and about a third are
wasted. Even the southern states, which are generally considered to be better per-
forming in terms of social indicators as compared to the Extended Action Group
(EAG) of states (Assam, Bihar, Chhattisgarh, Jharkhand, Madhya Pradesh, Odisha,
Rajasthan, Uttarakhand, and Uttar Pradesh), show alarming rates of malnutrition.
The figures for rural children are worse than for urban children in most states,
although not by much.

There has been a change in the decadal rates of underweight between 2002-2004
and 2012-2013; however, the rate of decline is slow. An annual decline of 1.7% is
seen in Andhra Pradesh, Karnataka, and Kerala; however, states such as West
Bengal, Maharashtra, and Tamil Nadu have declined at 1% and less.

1.3 Nutrition of School-Age Children in India

Little is known about the status of nutrition among primary school children in India.
Even less is published on this subject in poor and marginalized populations. When
our study in 2013-2015 in the remote areas of Karnataka led us into this relatively
uncharted territory, we were sufficiently surprised by our results to merit an
in-depth review leading to the publication of this book.

Most studies have been conducted on infants and children up to the age of three
(the first 1000 days), some up to age 5. As an initial approach to the alarming
problem of childhood malnutrition, it makes unarguable sense to try and optimize
the growth and development of the mind and body in the early formative period.
Consequently, almost all of the interventions are aimed at pregnant mothers,
infants, children under age 3, and up to age 5. This focus has been justified in that
these are the most vulnerable times to intervene to prevent low birth weight, pre-
maturity, and morbidity/mortality from malnutrition-related causes. On a global
scale, such programs have yielded excellent results although in India we have
succeeded only partially and more needs to be done to catch up with the success
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seen elsewhere. India did not deliver on the original Millennium Development
Goals (MDGs) for malnutrition measures, and needs to do a lot more to meet the
Sustainable Development Goals by 2030 (Patwari 2013).

1.3.1 Prevalence of Malnutrition Among Primary School
Children

In India, the subject of nutrition in school-age children has been explored by a few
researchers (Chap. 2 provides an exhaustive list of the most recent literature on the
issues). Overall, the data on the nutritional status of primary school children reveals
a disappointing picture. Singh (2014) studied primary school children living in the
slums of Hyderabad, and found about 30% of children 6-11 years old were
underweight and about 20% were stunted. Father’s literacy was found to be sig-
nificantly correlated with the child’s malnutrition. Another study in Uttar Pradesh
(Singh et al. 2014) found high levels of underweight among boys and girls
5-18 years old at 45 and 37% respectively. About 26% of the boys and 21% of the
girls were also found to be stunted. The same study found high levels of morbidity
among the same cohort of children, in terms of upper respiratory tract infections,
repeated episodes of diarrhea and scabies. Srivastava et al. (2012) studied children
5-13 years of age in the urban slums of Bareilly and found high levels of both
stunting and underweight among children 11-13; and high levels of wasting among
children 5-7 years old. The impact of malnutrition at this age on cognitive learning
is quite severe (Tarleton et al. 2006).

The importance of adequate nutrition among school-going children cannot be
emphasized enough. Low weight-for-age has been found to raise the relative risk of
dying due to several disease conditions, and a significant proportion of deaths
among young children can be attributed to malnutrition (Caulfield et al. 2004; Black
et al. 2003). A World Health Organization (WHO) report by Bryce et al. (2005)
found undernutrition to be the underlying cause of 53% of all deaths worldwide of
children under 5 years of age. The long-term physiological impacts of childhood
malnutrition are well known: they range from changes in the autonomic nervous
system to higher risk of hypertension and insulin-resistance in adulthood. There is
also evidence that it can adversely impact brain development, cognitive ability, and
school achievement (Martins et al. 2011). Murphy et al. (1998) established that
school hunger and food insufficiency among children <12 years of age in inner-city
schools in the US resulted in poor behavioral and academic functioning. Szalavitz
(2013) similarly reported that a study in Barbados found that adults who had
experienced childhood hunger tended to be more anxious, less sociable, less
interested in new experiences, and more hostile than those who were well-nourished
throughout childhood.

Sridhar (2008) points to short- and long-term pathways by which ill-health can
impact cognitive development and school participation. There is evidence that in
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the short-term, poor health can lead to poor participation, irregular attendance, and
high rates of school dropout. Poor health and nutrition impacts school children in
several important ways: first, evidence shows that parasitic infections and repeated
bouts of illness are major reasons for school absenteeism. Miguel and Kramer
(2004) found that deworming of children in Kenya improved school attendance;
second, poor nutrition in childhood can have a severe impact on the child’s physical
growth, leading to stunting, low-energy levels, and low immunity which leaves
children vulnerable to frequent bouts of illness. For example, iodine deficiency is
the largest contributor to brain damage and mental retardation in the early years,
and Vitamin A deficiency contributes to measles morbidity and mortality as well as
frequent diarrheal disease and even blindness (Sommer and West 1996); and
finally, poor nutrition in childhood has a severe impact on the ability to learn. Iron
deficiency, for example, leads to cognitive impairment (Grantham-McGregor and
Ani 2001). In addition, there is an inter-twining of biological and cultural forces: so,
for example, participation of girls in education is often affected by the taboos
associated with menstruation; menstruation could exacerbate iron deficiency ane-
mia which impacts learning outcomes, and may even signal early marriage which
spells the end of schooling for most girls.

In the long-term, promoting good health among children can significantly impact
their future welfare. Poor health and nutrition can be the result of poverty and poor
socioeconomic status: evidence from China, for example, shows how the nutritional
environment in the home is associated with household socioeconomic status, which
predicts children’s school performance (Kim et al. 2004). It is a significant mediator
of poverty effects on schooling for children in early primary grades. The reverse is
also true: Schultz (2002) found that each centimeter gained in height due to
improved nutrition for children in Ghana and Brazil lead to a wage differential as
adults of 8-10%. The impact of repeated bouts of malaria as a child can have an
even more dramatic effect: a multi-country study in USA, Mexico, Colombia, and
Brazil found that the wage differential as adults for children protected from malaria
is as high as 50% (Bleakley 2007). This finding has been confirmed in a study
conducted in India as well (Cutler et al. 2010). The impact of childhood anemia on
future productivity has been estimated in terms of income foregone at between 2%
in Honduras and almost 8% in Bangladesh (Horton and Ross 2003). Thus, there are
significant short- and long-term gains of ensuring good health of school-going
children: it enhances the chances of their staying in school, it improves their
chances of learning and retaining what they have learned, and it improves their life
chances through externalities such as increased height.

1.4 The Need for Action

2016-2025 has been named the United Nations Decade of Action on Nutrition, and
the latest Global Nutrition report (IFPRI 2016) says we need to do a lot more to
address the issue of childhood malnutrition. What is required is a call for action, and
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a change in the “business as usual” approach. There is a need for a fresh framework
within which to contextualize childhood malnutrition, particularly among children
in primary schools. There is enough evidence to show that malnutrition in early
childhood extending into the school years leads to poor school performance and
ability to learn. The growth and development of the school-age child is of critical
importance. Primary school is a time when there is great potential for both physical
and mental growth; and poor nutrition at this age can lead to low school enrolment,
high absenteeism, early dropout, and unsatisfactory classroom performance.

The big question we pose is: what happens to children when they turn 5? They
are still growing, still developing, and most importantly, they are learning. What
happens between the age of 5 and adolescence lays the foundation for the adults
that will form the socioeconomic backbone of our country. Yet, the available body
of knowledge is scattered and provides a patchy picture of the current status of the
health and nutrition of the school-going child.

Some common themes begin to emerge from our analysis of the available data
and recent literature on school-age children in India:

e The first issue is that of the sheer numbers and percentages of underweight and
stunting in school-age children. No matter what methodology is used to measure
malnutrition, the number of children of all age groups at risk is unacceptably
high.

e The second point we will be making is that as children progress through
primary/elementary school, their nutritional status deteriorates. Older children
do consistently worse than younger children, and there is an urgent need to
understand why.

e Third, this trend seems to magnify further in adolescence, when the dietary
deficits and growth concerns become more exaggerated. This is particularly of
concern, since breaking the vicious cycle of inter-generational malnutrition
requires that adolescent girls, particularly, are healthy and well nourished.

e The last point that surprised us, but has been corroborated by other studies, is
that boys in the higher classes in fact are worse than the girls. We will be
exploring possible causes for this and the other points above through the course
of this book.

1.5 The Book: What It Covers and How It Is Organized

The book analyses the problem of nutritional deficiencies among school-going
children with research based evidence, policies and theoretical constructs and
makes recommendations at various levels—family, school, community, and policy
to address the serious issue. The following chapters bring together an exhaustive
review of all the available literature on primary school-going children: their
nutritional status as measured by commonly used nutritional indices; the adequacy
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and appropriateness of methods being used to measure their nutritional parameters;
their access to food and factors that affect their dietary choice; the risks posed by the
dislocation of traditional food systems and its impact on vulnerable and
marginalized communities; the role of the school and school teachers in shaping
nutritional outcomes for school-going children; and policies and programs aimed at
supporting childhood nutrition, their successes and limitations. The book ends by
offering an alternative framework for addressing the nutritional risks faced by
school-going children and makes recommendations for the way forward.

The book could serve as a textbook for those who are looking for a compre-
hensive introduction to the issues surrounding school-age nutrition. It uses data
from our study in the state of Karnataka to illustrate many of the issues that have
been troubling those who have been involved in addressing this topic. Importantly,
the book hopes to guide and provide new directions for policy, and new insights
that will contribute to solving a problem that has persisted despite the best efforts of
current policy and programming. With over 300 million children of school-going
age in the country, this vexed issue requires an urgent response; both as a human
rights issue as well as an investment in the future.

The rest of the book is organized in the following chapters:

Chapter 2: Measuring Child Malnutrition: A Methodological Review of
Assessments of Nutritional Status of School-Going Children in India

The second chapter takes a critical look at the different approaches to measuring and
studying malnutrition. The issue of measurement takes on a particular salience
given the multiple ways that such measures have been used and interpreted in the
literature. There have been several recent debates on whether indeed the extent of
malnutrition in India is as severe as has been presented by research studies and
survey data. Much of this debate revolves around whether the standards being
applied are appropriate to the Indian context. This chapter presents an exhaustive
review of the most recent literature on measures of malnutrition among school
children in India, and critically evaluates the findings based on these measures. It
walks the reader through key concepts and commonly used indicators of malnu-
trition; and traces the history of different globally used nutritional measurement
standards, many of which are still in use in both research and practice. By com-
paring the results of several growth standards using our own dataset, we demon-
strate that: (i) malnutrition among school-going children is unacceptably high
regardless of which measurement standard is used; (ii) accurate measurement of
malnutrition among young children is critical for the creation of high-impact
policies and programs; and (iii) it is essential to rationalize the growth
reference/standard that is most appropriate in the Indian context and use a uniform
measure for estimating child malnutrition, so as to avoid confusion and misun-
derstanding of the extent of this problem among Indian children.

Chapter 3: Malnutrition among Students in Primary School: A Profile of
Government School Students

Some evidence on nutritional status of children in the age group 0-5 is available
through large-scale surveys such as the NFHS, albeit not frequently enough. The
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recently released NFHS-4 data indicates that there has been a slow decline in the
proportion of children (0-3 years) who are underweight and stunted; and a more
substantial decline in the proportion of wasting in the same age group. However,
the tracking of nutritional status through the childhood years is not systematically
undertaken, and evidence on the nutritional status of older children in primary
school is thin. This chapter presents the analysis of a large, multidistrict dataset that
provides insights into the socioeconomic profile and nutritional status of children
who attend government schools in three districts of Karnataka. We first examine the
broader district-level context within which the schools are operating, and then look
at household characteristics that contribute to nutritional risk and vulnerability of
government primary school-going children. This chapter focuses on two central
questions: (i) based on this wide recognition of the linkage between poverty, social
development, and malnutrition, does overall development of a region/district pre-
dict the level of malnutrition to be found among government school-going children
in that region/district? and (ii) recognizing that district-level indices may not be
reflected in the nutritional outcomes of individual children, does the household
profile of children who attend government schools predict the level of malnutrition
found among those children? The chapter then suggests alternative approaches to
enhancing the nutritional status of school-going children.

Chapter 4: Vulnerability and Childhood Malnutrition: Narratives from Tribal
Households

There is little information on the nutritional outcomes of a particularly neglected
group: tribal children in primary schools, in the age group 5-12 years. Tribal
children in this age group are highly vulnerable to nutritional deficit, and its impact
on their physical and mental growth can be critical to their leading a full and
productive life. The chapter examines the food choices made by tribal communities
in Karnataka and factors that contribute to these choices. Our data show that there
has also been a substantial decrease in the range of different categories of food
being consumed by tribal communities. Using the personal accounts of mothers and
grandmothers of their changing dietary choices, we paint a picture of what they ate
when they were young and what they are eating now; what has sustained and what
has been destroyed. The chapter presents a wide range of factors that influence this
choice such as changes in agricultural patterns, availability of food through public
distribution system, increase in cost of food items, declining range of homemade
food, changes in consumption pattern, nature of employment and the eco-system.
The chapter argues that a multipronged approach is required to restore traditional
food systems: interventions are needed at the policy, program, and household level
to establish a comprehensive framework for nutritional support to those most at
risk, provide an adequately diversified diet to fulfill nutritional needs, and enable
households to access a wholesome diet that respects their dietary traditions.
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Chapter 5: How Much Food Is Enough? Food Consumption of School-Going
Children

Evidence shows that the food intake of school-going children has changed over
time. Linking the trend observed in national level data and other surveys that
indicate that despite economic growth and improved incomes, we observe that there
has actually been a decline in the overall consumption of food in terms of calories,
as well as a decline in the consumption of specific types of foods that are considered
essential for the healthy growth and development of the child. How does this vary
between different groups of children? Using Food Frequency data collected from
the respondents of our study, the chapter compares the actual food intake of dif-
ferent categories of students and measures this against the appropriate
Recommended Daily Allowance prescribed by the National Institute of Nutrition.
The results are presented in a detailed set of graphs that clearly demonstrate the
level of under-consumption of key food groups, disaggregated by age and sex. This
chapter: (i) throws light on the particular vulnerability of specific groups of chil-
dren, given their marginalization in other spheres; and provides evidence for the
need to intervene urgently to address the causes of such vulnerabilities; (ii) provides
important insights into the methodological complexities of collecting and utilizing
food frequency data, and adds to the literature on the challenges of estimating food
intake; and (iii) discusses the implications of such analysis for food and nutrition
policy, particularly in schools.

Chapter 6: What Do Children Eat in Schools? Teachers’ Account

Moving beyond households and grandmothers, the next chapter shares accounts of
interactions with several teachers of government schools. It explores their percep-
tions regarding the implementation, benefits, and challenges of the school meal
program and other health-related measures being implemented by the government.
It presents a detailed analysis of the teachers’ understanding of the health and
nutrition status of children in their schools and the changes in their food con-
sumption patterns. It also shows the extent to which the teachers show awareness
and appreciation of health-related measures in school by relating it with various
positive changes in social life such as reduction in child labor. The chapter shows
how an integrated curriculum of education, health, and nutrition could be taken up
as a route to improve the health and nutritional profile of students and subsequently
their academic performance. The school can provide an important locus for pro-
viding critical nutritional inputs for the children through improved quality of food
provided through the MDM,; through proper monitoring of quality and composition
of the food, training of cooks in preparing tasty and healthy meals, re-introducing
traditional/locally preferred foods such as ragi and jowar, and engaging with the
community on promoting healthy eating practices both in school and at home.

Chapter 7: The Government Response

Drawing linkages between multiple dimensions of poverty, socioeconomic status of
students attending government schools, and evidence on nutritional outcomes of
children, the chapter critically analyzes government interventions in terms of
nutritional policies and programs. Examining the evolution, scope, implications,
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and impact of programs such as ICDS, MDMS, and PDS, the chapter draws
linkages between the accessibility and adequacy of such programs and the impli-
cations for the children, their households, and varied stakeholders. Since health and
nutrition policies can have far-reaching impacts on the achievement of other social
sector goals—for example, Education for All—it is important that the Government
rethinks the current approach. Supporting health and nutrition policies and pro-
grams for children in the school age can promote equity by helping to level the
playing field between the poorest children and their better off counterparts, and in
some cases even remediate early deprivation so that children can reach their full
potential. In order to succeed, there needs to be genuine convergence between all
policies and programs aimed at enhancing health and nutrition outcomes for chil-
dren; and no matter what the mechanism, a common understanding and mission
needs to be evolved that keeps the interests of the child at front and center.

Chapter 8: A Health and Nutrition Framework for Primary Schools: Policy
Recommendations

The book concludes by introducing a multidimensional support system, “a Health
and Nutrition Framework”, to enable children especially the poor and the
marginalized to grow and develop to their full potential. Going beyond looking at
the systemic response, we suggest a framework that puts the child in the middle,
and conceptualizes what it would take for a concerted “child-centric” response.
While current thinking proposes using the school as the locus of action to redress
nutritional deficits among school children, we propose an eco-system approach,
bringing together the family, school, the community, policy, and programs at local
and national levels.
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Chapter 2

Measuring Child Malnutrition: A Review
of Assessment Methods of the Nutritional
Status of School-Going Children in India

Abstract This chapter takes a critical look at different approaches to measuring
and studying malnutrition. The issue of measurement takes on a particular salience
given the multiple ways that such measures have been used and interpreted in the
literature. There have been several recent debates on whether indeed the extent of
malnutrition in India is as severe as has been presented by research studies and
survey data. Much of this debate revolves around whether the standards being
applied are appropriate to the Indian context. This chapter presents an exhaustive
review of the most recent literature that presents measures of malnutrition among
school children in India, and critically evaluates the findings based on these mea-
sures. It walks the reader through key concepts and commonly used indicators in
the measurement of malnutrition; and traces the history of different globally used
nutritional measurement standards, many of which are still in use in both research
and practice. By comparing the results of several growth references using our own
dataset, we demonstrate that: (i) malnutrition among school-going children is
unacceptably high regardless of which measurement standard is used; (ii) accurate
measurement of malnutrition by using appropriate nutritional indicators is critical
for the creation of high-impact policies and programs; and (iii) it is essential to
rationalize the growth reference that is most appropriate in the Indian context and
use a uniform measure for estimating child malnutrition, so as to avoid confusion
and misunderstanding of the extent of this problem among Indian children.

This chapter has been co-authored based on substantive contributions by Nilanjan Bhor,
Research Coordinator, Health, Development and Society Initiative, Azim Premji University and
Shreelata Rao Seshadri.
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2.1 Measuring Child Malnutrition: Some Important
Concepts

The National Policy for Children 2013 recognized “a child as any person below the
age of 18 years.” In India, children are categorized into two groups in the context of
measuring malnutrition: under 5 years and children aged 5-18 years. National level
surveys measure malnutrition among children <5 years of age. Despite acknowl-
edging that there is likely a high prevalence of malnutrition among school-aged
children, national level surveys like the National Family Health Survey (NFHS),
District Level Household and Facility Survey (DLHS), and the Rapid Survey on
Children (RSoC) have failed to capture data on nutritional status of children aged
5-18 years. Currently, there is a growing consensus on the urgency of tackling
malnutrition among school-aged children in India and research studies on “nutri-
tional status of school-going children” have been growing in the literature in the
past decade (see Annex 2.7).

While there are methodological challenges to constructing growth charts,
including having to periodically revise and update them with nationally and
internationally representative data, the existing country-specific and international
growth charts are valuable tools to assess the nutritional status of children; and to
make important policy choices based on the prevalence of malnutrition in the
surveyed population. Currently, such growth charts are available for tracking age
and sex specific anthropometry for children ranging from O to 18 years of age. The
following section unpacks and clarifies some key concepts relating to anthropo-
metric measures of children’s growth, including (i) the difference between “growth
standard” and “growth reference”; (i) commonly measured nutritional indicators;
and (iii) determination of cut-off points in terms of percentile and standard devia-
tion (SD) (also expressed as z-score).

2.1.1 Growth Standard Versus Growth Reference: What Is
the Difference?

There are two types of growth charts: growth standards and growth references.
Growth standards are prescriptive; they chart how a population of children should
grow to ensure optimal nutrition and optimal health. Growth references, on the
other hand, are descriptive and are constructed based on measurements taken from a
population which is thought to be growing in the best possible state of nutrition and
health. They represent how children are actually growing rather than how they
should be growing (Khadilkar and Khadilkar 2011).

World Health Organization (WHO) 2006 growth charts for children under
5 years are an example of growth standards. They define how children of the world
under the age of 5 years should grow if most of the controllable variables func-
tioned optimally. As opposed to this, Agarwal et al. (2001) data and Indian Growth
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Charts by Khadilkar et al. (2009) for affluent children are examples of growth
references which describe how children in India were growing at the given time. So
while a growth standard maps the growth potential of children of a particular age
group if they were to grow optimally, a growth reference maps the actual distri-
bution of growth in the population of interest, which could be used as a comparison
to a growth standard (WHO MGRSG 2006).

Growth standards allow for objective comparison. For example, a growth
standard such as WHO 2006 allows for comparison between children of all
countries, races, and ethnicity. However, for the same reason, such standards could
over diagnose underweight and stunting in a large number of apparently normal
children (Khadilkar et al. 2010) especially in developing countries such as India.

Growth references are a true representation of the existing growth pattern of
children belonging to a particular population; and therefore allow for the study of
secular trends in terms of height, weight, and obesity. However, such reference
curves need to be regularly updated to stay current with changing growth rates
among the reference population; they also run the risk of classifying obesity as
normal, given the rising incidence of obesity (Khadilkar and Khadilkar 2011).
Growth references could facilitate comparisons between different populations, or
describe changes within the same population at different points in time. However,
references do not necessarily reflect optimal growth, although they are derived from
apparently healthy children (Waterlow 1997).

2.1.2 Nutritional Indicators for School-Aged Children

The four building blocks of anthropometric indices are age, sex, height, and weight.
Each variable provides one piece of information about a child; when two or more of
these building blocks are used together, they generate an “index” (Cogill 2003).
The three specific indicators that are used to measure nutritional imbalance in
children are underweight (weight-for-age), stunting (height-for-age), and body mass
index (BMI)-for-age (Table 2.1).

Table 2.1 Commonly used nutritional indicators

Index Outcomes Indication of
growth/nutrition problems

Weight-for-age | Underweight (inadequate weight related to age) | Both chronic and acute
malnutrition

Height-for-age | Stunted (inadequate height related to age) Chronic malnutrition

BMlI-for-age | Low-BMI for age or risk of overweight and Low-BMI for age
obese Overweight and obesity
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BMlI-for-age is widely used to measure malnutrition among school-aged children
both in India and internationally, and calculated using the standard formula: weight
(kg)/height (m?). Almost all country-specific and international growth references
provides sex and age-specific cut-offs for BMI (Dinsdale et al. 2011). Since both
height and weight of children are easy to measure in a field setting, the BMI is
perhaps the most appropriate measure for assessing under/overweight in children
and adolescents (Malina and Katzmarzyk 1999).

2.1.3 Percentiles and z-Score (or SD Score)
in Anthropometry

Anthropometric measures are often expressed in smoothed percentile curves and z-
scores. According to Wang and Chen (2012), “a percentile is the value of a variable
below which a certain percentage of observations (or population) falls, i.e., the
percentile refers to the position of an individual on a given reference distribution”
(pp- 33). Commonly used percentiles include the 3rd, 5th, 50th (median), 85th,
95th, 97th, and 99th. Individuals below the 3rd and above the 97th percentile are
considered to be out of the normal range. The 85th and 95th percentiles indicate
overweight and obesity cut-offs (Table 2.2).

Many institutions are now recommending the use of z-scores. There are several
advantages to this: (i) z-scores are calculated on the basis of and reflect the dis-
tribution of the reference population (both the mean and the standard deviation);
(i) since they are a standardized measure, z-scores can be used to make compar-
isons across age, sex and anthropometric measure; (iii) z-scores can be used as a
continuous variable and generate summary statistics such as the mean and SD. Z-
score values can classify the growth status of children who would fall outside the
percentile ranges (WHO 1995). Table 2.3 shows the classification of nutritional
status according to SD variation from the normal range.

In this chapter, we examine the implications of using the various growth mea-
surement “standards” or “references” or “classifications” that are available
nationally and globally; and their appropriateness to measure the growth of
school-aged children. In order to illustrate this, we use the database of height and
weight of surveyed children (N = 5340) from the study—‘Do we know what they
eat and why? A Study on School-level Dietary Adequacy and Impact of Cultural
Beliefs on Dietary Choice’ collected from government school-going rural children
in three districts of Karnataka; Mysuru, Yadgir, and Mandya. Based on our review
and analysis of the different methodologies, we end with policy implications for the
measurement of malnutrition among school-aged children in India.
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Table 2.2 Comparison of percentiles and Z-scores
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Percentiles Z-scores
Definition The percentage of observations (or The number of standard deviations
population) that falls below the (SD) away from the mean, when the
value of a variable distribution is normal
Scale Rank scale Continuous scale
Strengths (a) Intuitively more understandable (a) Allowing comparisons across age
(b) Indicating the expected and sex
prevalence (b) Able to quantify the extreme values
(c) Good for assessing longitudinal
changes in growth status
Limitations (a) Not comparable across different Difficult to interpret, as compared to

anthropometries

(b) Extreme values are lumped to
the highest/lowest percentile

(c) Not suitable for assessing
longitudinal growth status

percentiles

Under normal
Following is a

distribution, a percentile must correspond to a fixed Z-score
list of usually used percentile—Z-score conversion values

0.2nd (or 0.1st or 1st)
2.3rd (or 3rd)

2.5th

5th

15th

16th (or 15th or 15.9th)
50th (median)

84th (or 85th or 84.1st)
85th

95th

97.5th

97.7th (or 97th)

99.8th (or 99.9th or 99th)

Source Wang and Chen (2012)

Table 2.3 SD classification by nutritional indicator

SD classification Weight-for-age Height-for-age BMI-for-age
>+2SD Overweight Obese

>+1SD Normal Normal Overweight
—2SD to +1SD Normal Normal Normal

-2 to =3 SD Moderately underweight Moderately stunted Moderately Thin
<—3 SD Severely underweight Severely stunting Severely Thin
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2.2 An Overview of Available Measures of
Childhood Malnutrition

A review of over 45 papers looking at under and overnutrition among school-going
children in India (see Annex 2.1) reveals that there is no standardized methodology
for measuring their growth. As there are no country-specific or international
“growth standards” for school-aged children, “growth references” are widely used
as a standard by comparing the survey population with the reference population.
This review picked up 10 such methods that were used to identify nutritional status
of children. In the international context, these include National Center for Health
Statistics (NCHS) 1977 reference, Centers for Disease Control (CDC) 2000 refer-
ence, World Health Organization (WHO) 2007 reference, International Obesity
Task Force (IOTF) 2012 BMI cut-offs, Gomez classification, and Waterlow’s
classification. In the Indian context, they include Agarwal standards, Indian Council
of Medical Research (ICMR) reference values, Indian Academic Pediatrics
(IAP) reference values, and BMI cut-offs for overweight and obesity of Indian
children. A new growth reference by Marwaha et al. (2011) for BMI was also
reviewed. The review not only documents the methods but also the geographical
location, total number of children surveyed (boys and girls) with their age group,
type of school (government or private) and reports the results in terms of prevalence
of undernutrition and overnutrition.

The literature review shows many inconsistencies in the selection and use of
various growth standards or references. Many studies have conducted comparative
analysis using mixed methods, and several have adapted their methodology based
on the type of research data in hand. Many of the studies reviewed reported results
using versions of growth references that were 2-3 decades old even when there is a
current/revised version of these references available. Most importantly, there was
no mention of the “year launched,” which created confusion over whether an old or
revised version of the growth reference was being used. The majority of the lit-
erature reported results in percentiles except those that used the WHO reference.
Few studies did not use any references but compared the height and weight data of
the sample population with a comparable reference sample drawn from a national or
international population or both.

2.2.1 Definitions of Growth References Applicable to Indian
School-Aged Children

The following table (Table 2.4) is based on the findings of the extensive
methodological review, and documents all the information extracted from the
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literature with regard to growth references/standards, including the year laun-
ched, data source, location covered, availability of current/revised version,
geographical representation, and various sex and age-specific growth charts
available, and their cut-off values to identify problematic growth among
school-aged children. The section then provides a brief on the various growth
references/standards that have been used over time to assess nutritional status of
school-aged children.

2.2.1.1 International Growth References

The Stuart/Meredith Growth Charts 1946 were one of the first growth refer-
ences in the world, and were derived from stature and weight measurements
taken from white children living near Iowa City, lowa, and in Boston,
Massachusetts, from 1930 to 1945. The data was drawn from a small sample
largely from higher socioeconomic groups (Meredith 1949). Subsequently, in
the 1960 and 1970s, two data sets were frequently used as growth references:
the Harvard growth curves from the US and the Tanner growth curves from the
UK (Tanner et al. 1966). In 1966, the WHO generated a simplified version of
the Harvard growth curves and established this as international growth refer-
ence (Jelliffe 1966). This reference, derived from data from Caucasian children
in Boston from 1930 to 1956, offered the advantages of having been compiled
longitudinally (Stuart and Stevenson 1950). The Harvard growth curves made a
significant contribution toward clinical nutritional assessment, with two
well-known clinical methods—the Garrow classification and Gomez classifi-
cation—using the Harvard growth curves 50th percentile as their reference
value (Dibley et al. 1987).

Due to certain limitations of the Harvard growth curves, the NCHS came up with
the 1977 growth reference by combining three primary national survey datasets (the
National Health Examination Survey (NHES) II (1963-1965) for ages 611 years,
NHES I (1966-1970) for ages 12-17 years, and the first National Health,
Nutrition Examination Survey (NHANES) I (1971-1974) for ages 1-17 years), and
Fels data (1929-1975) collected from white middle-class infants from birth to
1 year by the Fels Research Institute in Yellow Springs, Ohio. Of 14 sex
specific-growth charts that were developed, three charts, i.e., weight-for-age (2—
18 years), stature-for-age (2—18 years), and weight-for-stature were applicable for
school-aged children (Hamill et al. 1977; Kuczmarski et al. 2002). In 1978, CDC
produced a normalized version of the 1977 NCHS curves (Dibley et al. 1987) and
recommended this for international application (WHO 1978); these came to be
widely known as the NCHS/WHO, CDC/WHO growth charts/reference. Major
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percentiles were added to facilitate plotting of growth data of children. There were
some shortcomings identified with these references, including their inability to
assess size and growth at the extremes beyond the 5th and 95th percentiles, as well
as growth at ages 18 and over (Roche 1994). Due to these limitations, and to benefit
from the availability of more recent and comprehensive national survey data as well
as improved statistical smoothing procedures, CDC revised the NCHS growth
reference in 2000 for all children in the US, generally known as CDC 2000 growth
reference. The CDC 2000 reference generated 15 growth charts, 4 of which allow
for assessment of nutritional attainment of school-aged children in terms of
undernutrition and overweight.

Meanwhile, efforts to develop country-specific growth references were also
being undertaken across the Atlantic. BMI reference curves for the UK were
developed in 1990 for British children covering the age range birth to 23 years
to replace the 30-year-old Tanner-Whitehouse reference curves. These refer-
ence curves were constructed based on nationally representative data obtained
from 11 different surveys conducted between 1978 and 1990 (Freeman et al.
1990).

The WHO, given its global mandate, took up the task of developing a single
internationally applicable growth reference. In order to do this, it reconstructed
the NCHS growth reference for school-age children from 5 to 19 years of age
for both clinical and public health applications. The WHO 2007 growth ref-
erence for 5-19 years was constructed by pooling the three original NCHS
datasets (Hamill et al. 1977): NHES II (6-11 years) and III (12-17 years) and
NHANES I (birth to 17 years), after which the data were smoothed by using the
WHO growth standard (2006) for 0-5-year-olds (Turck 2013). The WHO
(2006) standard was constructed based on the data of 8440 healthy breastfed
infants and young children from Brazil, Ghana, India, Norway, Oman, and the
United States, in an effort to ensure international applicability. The final sample
used for fitting the growth curves included 30,907 observations (15,537 boys,
15,370 girls) for the height-for-age curves, 30,100 observations (15,136 boys,
14,964 girls) for the weight-for-age curves, and 30,018 observations (15,103
boys, 14,915 girls) for the BMI-for-age curves (de Onis et al. 2007). Therefore,
three gender-specific nutritional indicators, i.e., weight-for-age (underweight
status), height-for-age (stunted status), and BMlI-for-age (low BMI-for-age
status) can be measured by using the WHO 2007 growth reference for
5-19 years.

The WHO recommended cut-off points for overweight and obesity based on
BMlI-for-age z-scores. WHO cut-offs for different BMI z-scores are shown in
Table 2.5 (WHO MGRSG 2006).
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Table 2.5 WHO classification based on anthropometry and cut-offs

Classification Condition Age 61 months to 19 years z-score and
Indicator and cut-offs percentile
equivalence
Based on Body Overweight BMI-for-age > 1SD (equivalent -3=0.1
Mass Index to BMI 25 kg/m2 at 19 years) -2=23
(BMI) Obese BMlI-for-age > 2SD (equivalent -1=159
to BMI 30 kg/m? at 19 years) "'; = 24-1
. +2 =977
Thin BMI-for-age < —2 to —=3SD 432999
Severely BMlI-for-age < —3SD
thin
Based on height Stunted Height-for-age < —2 to —3SD
and weight Severely Height-for-age < —3SD
stunted
Underweight | Weight-for-age (up to
10 years) < —2SD to —3SD
Severely Weight-for-age (up to
underweight 10 years) < —3SD

Source Mercedes de Onis. ECOG Obesity e-book

2.2.1.2 National Growth References

There has been a longstanding effort to construct a growth chart for Indian children.
The ICMR initiated this through a nationwide cross-sectional study during 1956
and 1965. However, the anthropometric measurements were made exclusively on
children of the lower socioeconomic classes and hence cannot be used as a refer-
ence standard (Khadilkar et al. 2007). Later on, Agarwal et al. (1992) collected data
between 1989 and 1991 on affluent urban children (12,899 boys and 9951 girls)
from all major zones of India. This was published in 1992 and 1994 and provides
information on growth from birth to 18 years. These charts were then adopted by
the IAP for growth monitoring in 2007.

In 2015, TAP revised its growth chart for height, weight, and BMI to replace the
2007 IAP charts for the assessment of growth of 5-18-year-old Indian children
(Khadilkar et al. 2015). These charts were constructed based on data collated from
14 Indian cities and from 9 studies published in the previous 10 years. Based on
this, age- and sex-specific IAP growth charts on height, weight, and BMI are now
available. BMI charts follow the same method as the IOTF. They provide cut-offs
based on percentiles (3, 5, 10, 25, 50, 75, 85 and 95), and SD (or z-score) values are
also available. The 3rd percentile was used to define thinness, and a BMI of 23
adult equivalent as overweight and 27 adult equivalent as obesity cut-offs.

Other efforts to assess the growth of Indian children have also been underway.
Growth references for Indian children and adolescents were constructed by
Marwaha et al. (2011) from a nationally representative cross-sectional evaluation of
anthropometric data (height, weight, and BMI). The data was collected in 2009
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from boys and girls attending both government and private schools in the age group
3-18 years, from 19 cities located in across the country. The children belonged to
both upper and lower socioeconomic strata. Height, weight, and BMI percentile
charts were constructed, with sex and age specific curves expressed in nine per-
centiles: 3rd, 5th, 10th, 25th, 50th, 75th, 90th, 95th, and 97th. Some issues with
these charts included the lack of longitudinal data and absence of year-wise
grouping.

Subsequently, Khadilkar et al. (2012) conducted a study to construct age and sex
specific adult equivalent BMI cut-offs for Indian children, based on a reference
population of urban affluent children measured from June 2007 to January 2008.
Data was collected from 18,666 children (10,496 boys and 8170 girls) from 11
affluent schools from 10 cities (Delhi, Chandigarh, Chennai, Bangalore, Kolkata,
Mumbai, Pune, Baroda, Hyderabad, and Raipur). Children were measured for
height and weight, after which BMI was calculated using the standard formula. The
study suggested lower BMI cut-offs of 23 and 28 kg/m” for overweight and obesity
in Asian populations as compared to cut-off point of 25 and 30 kg/m? that are
recognized internationally as a definition of overweight and obesity in adults.
Growth reference curves were constructed providing cut-off points based on five
percentiles (3, 25, 50, 85, and 95), with two additional percentiles corresponding to
a BMI of 23 and 28 kg/m2 at 18 years. They did not provide SD scores but it is
possible for the curves to be converted into exact SD scores using a standard
formula.

The above section provides information on growth references that have been
used both nationally and internationally to estimate levels of malnutrition among
school-age children. The data sources on which many of the international
references/standards are constructed make them less likely to be appropriate for use
with Indian children. On the other hand, the WHO reference can be used to assess
Indian children because the data has been smoothed with WHO growth standard
2006. WHO growth standard 2006 included data from Indian children and was
accepted by IAP and Government of India to assess nutritional status of under-5
children. One of the drawbacks of the Indian growth reference developed by IAP is
that it is also not truly representative as the data was collected from a sample that
was limited in its coverage of geographic/regional/socioeconomic diversity. As
noted by Pangariya (2012), even the NCHS standards were questioned and revised
because the sample on which they were based represented a limited “geographic,
cultural, socioeconomic, and genetic variability.” For a growth reference to be
genuinely country specific for India, it must consider rural-urban disparities,
regional representation including from the northeast and children from different
socioeconomic strata.
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2.3 Comparison of Nutritional Status by Multiple Growth
References

The height, weight, and BMI of the children (N = 5340) surveyed for the study
referenced above was analyzed using the different growth references discussed
above to better understand their implications for policy. How much of a difference
does it make to the results, in terms of levels and types of malnutrition detected
among the study sample, if we use the IAP reference versus the WHO 2007
reference, for example? To answer this question, we use BMI-for-age and BMI
cut-offs for the comparison, since these are common to all growth references.

The comparative analysis of BMI-for-age included four growth references:
British (1990), CDC (2000), IAP (2015), and WHO (2007). Z-scores were obtained
from LMS macro (by using ImsGrowth program version 2.12 compiled on
December 12, 2005 by Tim Cole and Huiqgi Pan)' (Fig. 2.1). The findings reveal
that the estimation of overall prevalence of undernutrition (low BMI-for-age) is
higher among International references as compared to Indian references.

Children considered to be of “normal” body weight are in the range of 88.4%
according to the IAP (2015) reference, as compared to 61.1% according to the CDC
(2000) reference. Overall, undernutrition is estimated at about 10% by the IAP
(2015) reference, with only 3.7% of children in the “severe” underweight category.

IAP 2015 1.7 0.3
WHO 2007 ([R5 LINEPE) 1.1 0.0
(S /epl I 14.1  [VALUELO 240 0.7 0.1

British 1990 N 25.5 0.7 0.2

mSevere MModerate ©Normal = Overweight = Obesity

Fig. 2.1 Comparison of nutritional status (%) of children by International and Indian References

'LMS refers to the Lambda—Mu-Sigma method for smoothing z-scores. The method models the
distribution of z-scores taking into account skewness (L), central tendency (M) and dispersion (S).
All three parameters are first estimated by the model, and then smoothed using a variety of
methods. Percentile and z-scores of interest can then be calculated using the smoothed L, M, and
S parameters. For a full account of smoothing techniques, including the LMS method, see Flegal
(1999).



2.3 Comparison of Nutritional Status by Multiple Growth References 27

By comparison, a much larger proportion of children—14.1 and 8.7%—fall into the
severely underweight category by the CDC (2000) and British (1990) references,
respectively. The WHO (2007) reference estimates place severe underweight at 7%
and total underweight at 22.7%, both figures falling between the IAP and
CDC/British reference estimates. Overweight and obesity are uniformly low,
although here too there is a slight difference with IAP (2015) generating the highest
levels of overweight and obesity at 1.7 and 0.3%, respectively. It is important to
note these differences, since many studies conducted among Indian children do use
CDC/NCHS/British standards which, as the previous section has established, were
constructed based on data taken from US or British populations and hence could
lead to substantial overestimation of underweight in the study sample.

We next used the different growth references to compare the prevalence of
undernutrition by gender and age group of the children (Table 2.6). Several
interesting observations emerge:

(i) In the <5 years age group, there is a remarkable convergence between the
British (1990) and CDC (2000) references, both for boys and girls. In both
references, all the children fall into just two categories—normal and mod-
erate underweight, with the majority of the children within the moderately
underweight range. The WHO (2007) provides a substantially different
outcome, with all children falling within the normal range. There is no IAP
reference for this age group.

(i) In the next age group (5-7 years), the differences between the references
become more obvious. The IAP (2015) provides the most favorable picture,
with almost 90% of the children within the normal range; the WHO (2007)
shows fewer boys (66.4%) than girls (76.8%) within the normal range.
The CDC (2000) and British (1990) references are lower still, with the CDC
being consistently lower for both boys and girls than the British reference.

(iii) For the age group 8-11 years, the four references demonstrate the same
pattern, with the IAP (2015) showing the highest proportion of both boys and
girls within the normal range (87.1 and 89.2%, respectively), followed by the
WHO (2007), British (1990) and CDC (2000) references. Interestingly, both
the TAP (2015) and WHO (2007) show a small drop in the proportion of
children in the normal range between the 5-7 and 8-11 age group: the IAP
(2015) shows a fall from 88.5 to 87.1% for boys, although for girls it remains
the same at 89.2 for both age groups; the CDC (2000) shows a fall from 66.4
to 60% for boys and 76.8 to 70% for girls. However, both the CDC (2000)
and British (1990) references show the opposite trend, with children in the
normal range increasing from 53.8 to 56.9% among boys and 64.4 to 67.6%
among girls according to the CDC (2000) reference, and from 59.8 to 61.9%
for boys according to the British (1990) reference.
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(iv) For the >11 years age group, the British (1990), CDC (2000), and WHO
(2007) show a remarkable convergence, with identical estimates for both
boys and girls; the IAP (2015) shows greater variation, as well as a signif-
icant difference between boys and girls.

(v) While the proportional distribution of children of all age groups and genders
between the different categories of underweight (normal, moderate and
severe underweight, and overweight and obesity) are significantly different
between the different references, the trends are remarkably similar. In all
references used in this comparison, girls fare better than boys at all ages.
The TAP (2015) shows the smallest difference in this regard. Also, in all
references, the proportion of children at the extremes of the distribution is
small compared to those within the normal range.

The results of the comparative analysis show that there can be substantial vari-
ation in estimation of under/over-nutrition based on the growth reference/standard
used for the analysis. Obtaining identical results from the different references is
impossible; however, it may be possible to generate similar trends by age and
gender. The CDC (2000) reference appears to generate the highest estimates of
underweight as compared to the other references used; and the IAP (2015) generates
the lowest. Which of these is painting the most accurate picture?

2.4 What Do the Data Tell Us?

The argument has been made that country-specific references based on national data
are essential to generate accurate information with regard to levels of undernutri-
tion, given that there could be multiple reasons that underlie differences in nutri-
tional levels between populations (Pangariya 2012). For example, it has been
suggested that the reason why India performs worse than sub-Saharan Africa on
measures of malnutrition could have more to do with genetic factors than with poor
access to nutrition. Deaton and Dreze (2008) have disputed this argument, stating
that while genetic potential for growth could play a role in determining nutritional
outcomes, there is ample evidence to show that improved access to nutrition can in
fact eliminate growth differentials. However, no matter how we quibble over the
numbers, the undeniable fact is that there is an unacceptably large number of
malnourished children, and there is a need for an urgent response. Clearly, the
important issue is to be able to generate the evidence that will identify the largest
number of children who are most at risk of malnutrition, and provide appropriate
guidance to policy and programming. Can we improve the methods by which we
measure and assess the extent of malnutrition? Certainly, efforts to further refine the
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references and standards should continue; but in the meantime, we need to use the
methods available to us to shape a credible response.

Looking at some of the details of currently available Indian standards, we note
that the revised IAP growth references are used as a regionally representative
reference for Indian children, but have not taken into account rural-urban,
socio-economic and other disparities. Second, who are the affluent healthy children
on which the references are based? The definition is not clear and concise, and is an
on-going challenge for anthropometric assessment. There is a need for a nationally
representative sample which meets the methodological concerns over data sources
by addressing issues regarding zonal representation, rural-urban disparities, and
socio-economic variation to construct a country-specific growth reference for
school aged Indian children.

Another issue is the poor tracking of data on children’s nutritional status.
Particularly in the case of school-age children, there is no national system of data
collection such as is available for children 0-5 years old. The data available from
studies of small samples cannot be used to construct references or standards. The
issues already being faced in developing internationally acceptable
references/standards for infants and children <5 years of age preclude the possi-
bility of using an international standard for this purpose. It is therefore essential to
update the available growth charts with recent and age-appropriate data periodi-
cally. Nationally representative surveys like NFHS, RSoC, etc. should also include
data on children 6-18 years old, since our analysis demonstrates that children in
this age group continue to be at high risk for malnutrition, and this can have
seriously detrimental impacts on their physical, cognitive, and social development.
A robust system for on-going data collection and analysis needs to be established
for this purpose. When alarm bells rang with regard to the HIV/AIDS epidemic in
India in the late 1990s, one of the first things that the National AIDS Control
Organization (NACO) did with the help of donor funding was to establish a net-
work of sentinel surveillance sites which generated real time information on HIV
incidence. As a result, NACO can produce reliable annual estimates of HIV/AIDS
incidence and prevalence. Surely the epidemic of malnutrition that India now faces
demands the same level of rigorous monitoring? (Seshadri 2014)

In the next chapter, we apply the WHO (2007) reference to the dataset collected
from three districts of Karnataka, India. The choice of this reference is supported
by the fact that it has been adopted by the Government of India for the measure-
ment of undernutrition in the various series of national level surveys, including the
NFHS and DLHS. The analysis provides further evidence of serious undernutrition
among school-going children when assessed on the basis of globally standardized
measures.
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Chapter 3

Malnutrition Among Students in Primary
School: A Profile of Government School
Students

Abstract Some evidence on nutritional status of children in the age group 0-5 is
available through large scale surveys such as the National Family Health Survey
(NFHS), albeit not frequently enough. The recently released NFHS-4 data indicates
that there has been a slow decline in the proportion of children (0-3 years) who are
underweight and stunted; and a more substantial decline in the proportion of
wasting in the same age group. However, the tracking of nutritional status through
the childhood years is not systematically undertaken, and evidence on the nutri-
tional status of older children in primary school is thin. This chapter presents the
analysis of a large, multidistrict dataset that provides insights into the socioeco-
nomic profile and nutritional status of children who attend government schools in
three districts of Karnataka. We first examine the broader district-level context
within which the schools are operating, and then look at household characteristics
that contribute to nutritional risk and vulnerability of government primary
school-going children. This chapter focuses on two central questions: (1) based on
wide recognition of the linkage between poverty, social development, and malnu-
trition, does overall development of a region/district predict the level of malnutri-
tion to be found among government school-going children in that region/district?
And (2) recognizing that district-level indices may not be reflected in the nutritional
outcomes of individual children, does the household profile of children who attend
government schools predict the level of malnutrition found among those children?
The chapter then suggests alternative approaches to enhancing the nutritional status
of school-going children.

3.1 Introduction

The Sarva Shisksha Abhiyaan (SSA 2001) was meant to promote Universal
Elementary Education across the country and ensure that all children aged 6-13
were enrolled in school. As a result, enrolment rates have been steadily rising, and
data show an encouraging decline in the proportion of children out-of-school (NSS
2014). While this is good news, a matter of some concern is the quality of education
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being imparted; as well as wide disparities between different social groups and
genders in their access to education. As with other sectors, most notably the health
sector, private players have been gradually expanding their presence in the edu-
cation system, even at the primary level (Desai et al. 2008).

Private options are perceived to be of better quality, although this comes at a
high cost. Therefore, children who have access to private schools must necessarily
come from relatively better off households. Research in India and elsewhere con-
firms the hypothesis that socioeconomic status and parental education are strong
predictors of school choice: better-educated and more affluent parents choose to
send their children to private school, both due to the perception of better quality and
because they can afford to do so (Desai et al. 2008). Why do parents prefer private
schools? There is evidence to show that per pupil expenditure in private schools is
less than half of what it is in public schools (Kingdon 2008); but teacher absen-
teeism and poor accountability are more characteristic of government schools as
compared to private schools (Muralidharan and Kremer 2008). Large-scale national
surveys have also found that learning outcomes are better for students at private
schools as compared to their government school-going peers (Pratham 2005).
Hence, those who have the option move their children to private schools.

The probability that children in government schools largely belong to poorer
households raises an important concern: how ready are the children to benefit from
their schooling? The coexistence of poverty and undernutrition is widely recog-
nized, as well as the resultant negative impact on childhood growth (Varadharajan
et al. 2013). There is strong evidence that nutrition and other environmental factors
have an important impact on cognitive development and learning outcomes
(Deshpande et al. 2014); and that malnutrition can adversely impact brain devel-
opment, cognitive ability, and school achievement (Martins et al. 2011). The impact
of malnutrition on physical and mental growth is also well documented (Aubery
2012; Jukes 2005; Luzi 2012).

Some evidence on nutritional status of children in the age group 0-5 is available
through large scale surveys such as the NFHS. The NFHS 4, conducted after a gap
of ten years, indicates that there has been a slow decline in the proportion of
children (0-3 years) who are underweight and stunted; and a more substantial
decline in the proportion of wasting in the same age group. Yet, even now, one in
three children is stunted and one in five is underweight: clearly, malnutrition among
young children continues to be a “public health disaster” (Baru et al. 2008). Despite
this, the tracking of nutritional status through the childhood years is not system-
atically undertaken, and the availability of evidence on the nutritional status of older
children in primary school is extremely poor. This chapter adds to the evidence and
presents the analysis of a large, multidistrict dataset that provides insights into the
socioeconomic profile and nutritional status of children who attend government
schools in three districts of Karnataka. We first examine the broader district-level
context within which the schools are operating, and then look at household char-
acteristics that contribute to nutritional risk and vulnerability of government pri-
mary school-going children.
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This chapter focuses on two central questions:

(i) Based on the wide recognition of the linkage between poverty, social devel-
opment and malnutrition, we ask the question: Does overall development of a
region/district predict the level of malnutrition to be found among government
school-going children in that region/district?

(i) Recognizing that district-level indices may not be reflected in the nutritional
outcomes of individual children, we then take the question down to the level
of the household and ask: Does the household profile of children who attend
government schools predict the level of malnutrition found among those
children?

The chapter then suggests alternative approaches to enhancing the nutritional
status of school-going children.

3.2 Nutritional OQutcomes of Government
School-Going Children

To look at the impact of “development” as measured by commonly used indices, we
examined the relative performance of children with BMI- and height-for-age, with
the prediction that there would be wide disparities in the nutritional outcomes of the
children based on human development indicators in the three districts selected for
the study: Mandya, Mysuru and Yadgir. Further, the study focused on one selected
block (taluk) in each district: North block in Mandya; Hegadadevana Kote (HD
Kote) in Mysuru; and Shorapur in Yadgir.

3.2.1 Profiles of the Study Districts and Blocks

Mysuru is the largest district and scores highest in the state HDI ranking, followed
by Mandya and Yadgir. Comparison between the three districts on basic social
sector indicators (Table 3.1) shows the following:

(i) Yadgir is an outlier on a few important social development parameters:
(a) the TFR at 3.1 far exceeds that of Mandya at 1.2 and Mysuru at 1.3, and
falls well short of the goal of replacement level TFR of 2.1. Lingaraju and
James (2012) have documented the persistence of relatively high fertility in
the northern districts of Karnataka despite concerted state efforts to bring it
down; (b) the district has the largest proportion of SC and ST population at
23.3 and 12.5%, respectively—both Mysuru and Mandya have a substan-
tially smaller SC population, and Mandya has only a small fraction (1.2%) of
STs; (c) the most stark difference is in the literacy rate, which lags almost 20
percentage points behind both the other districts. Both male and female
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(i)

(iii)

literacy fare poorly, with male literacy lagging about 15 percentage points
behind the other two districts, and female literacy at only about 41% com-
pared to about 67% in Mysuru and 63% in Mandya; and (c) at almost 43%,
the district has the largest proportion of agricultural laborers in the workforce
as compared to about 25 and 24% in Mandya and Mysuru, respectively. In
addition, two-thirds of the agricultural laborers in Yadgir are female.

Some factors are common to all districts: (a) LEB, an important indicator of
health status, is almost the same in all districts; (b) the sex ratio is fairly
uniform across the districts at 985, 989 and 995 in Mysuru, Yadgir, and
Mandya, respectively. The sharp drop in the 0—6 sex ratio is common to all
districts and worst in Mandya at 939.

Per capita income in Yadgir is substantially lower than the other two dis-
tricts; and there is a large differential between Mandya and Mysuru as well.

We now look at the blocks selected for the present study. Comparison is possible
between the block and the parent district, and between the selected study blocks.

(1)

(i)

(iif)

In terms of how the study blocks perform vis-a-vis their parent districts, the
main differences appear to be (a) with regard to proportion of SC/ST pop-
ulation, which in both HD Kote and Shorapur are greater than in their
respective districts. In Mandya North, however, the proportion of both
groups is lower than in the district as a whole; (b) the proportion of the
workforce engaged in agricultural labor is higher in the study blocks as
compared to their parent district, particularly so in HD Kote. This points to
greater economic vulnerability of the study population, as is reflected in the
block’s per capita income, which is less than half of the district average (Rs.
31,199 as compared to Rs. 65,759). Shorapur, like Yadgir, has a larger
number of female workers engaged in agricultural labor; (c) the difference in
per capita income between the study block and the district average is large in
both Mysuru and Mandya, while in Yadgir the figure is slightly higher for the
study block.

The comparison between the study blocks highlights differences in literacy,
women working in agricultural labor and per capita income. In terms of
literacy, both male and female, Shorapur lags behind the other two blocks by
between 7 and 15 percentage points. In terms of women in agricultural labor,
the ratio to women to men is about 55:45 in Shorapur, the reverse of the other
two blocks. Rather counter-intuitively, the per capita income in Shorapur is
higher than in the other two blocks.

The relatively poor performance of Yadgir with regard to important social
development indicators such as TFR and literacy, echoed as well in Shorapur
in terms of poor literacy and high female participation in agricultural labor,
would lead to the prediction that children in Yadgir would present the
poorest nutrition profile of the three study sites. Next, while Mysuru district
performs relatively well on social development indicators, HD Kote presents
a picture of greater vulnerability, with a greater proportion of SC/ST
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population and greater proportion of agricultural labor in the workforce, both
of which would be reflected in the children’s nutritional profile. Finally, the
prediction is that Mandya would be the best performer in terms of nutritional
profile, given that the district and block performance on several of the key
indicators.

3.2.2 Performance on BMI- and Height-for-Age by District

Table 3.2 presents data on the performance of the children included in the study on
basic indicators of nutritional adequacy. The study shows that the proportion of
children with normal BMI is very similar between the districts, irrespective of their
HDI ranking or other social indicators.

(i)

(i)

(iii)

(iv)

31% of the children in Mysuru, 29% in Yadgir and about 30% in Mandya are
underweight and fall into the thin and severely thin categories. Mandya
district shows a small proportion (2%) of the children as overweight.
There is a significant difference between girls and boys: overall, girls tend to
be less underweight than boys, at around 25, 19 and 23% in Mysuru, Yadgir
and Mandya, respectively, as compared to around 38, 34 and 35% for boys in
the same districts.

Older children (8-11 years) are significantly more underweight than younger
children (5-7 years) at approximately 36, 30 and 31% in Mysuru, Yadgir,
and Mandya, respectively, as compared to 25, 26 and 28% for younger
children in the same districts.

Children belonging to Scheduled Tribes (ST) are significantly more likely to
be underweight than non-ST children: there is about a 10 percentage point
difference between ST and non-ST children in Mysuru; and a 9 percentage
point difference in Yadgir. In Mandya, all children were non-ST.

The data show even greater variance when we consider stunting:

(1)

(i)
(iif)

(iv)

Children are least likely to be stunted in Mandya, followed by Mysuru and
then Yadgir. About 16% of children are stunted in Mandya district, as
compared to almost 34% in Yadgir: more than double. Severe stunting is
high in Yadgir at about 8%, as compared to 2% in Mandya.

Severe stunting is highest among ST children in Yadgir at 9.2%.

Although Mysuru has the highest HDI ranking among the three districts, it
fares worse than Mandya on this indicator.

Within each district, the differences in height between boys and girls, older
and younger children, and social groups are less significant than the differ-
ences in weight.
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3.3.1 Socioeconomic Characteristics of Sample Households

From the larger sample of 5340 students, 1080 were selected for more in-depth
study, including an examination of household factors that could impact nutritional
outcomes. Table 3.3 presents the data from the household survey of those 1080
households. The data indicate:

Table 3.3 Socio-economic characteristics of sample households (figures in %)

Mysuru Yadgir Mandya
(HD Kote) | (Shorapur) | (North Block)
Family own land | Yes 56.9 74.3 60.2
No 43.1 257 39.8
Family income Regular income 33 32.1 8.3
Irregular income 96.4 67 91.7
Mother education | Mother literate 89.7 21.8 76.2
Mother illiterate 9.4 77.4 23.8
No. of years of Can sign only 17.5 - 1.9
schooling 5 years schooling 26.1 13.4 14.6
8 years schooling 25.3 53 21
> 10 years schooling 20.8 3.1 37.6
Father education Father literate 80.3 41.1 60.5
Father illiterate 18.3 56.4 354
No. of years of Can sign only 19.7 - 0.3
schooling 5 years schooling 22.5 17 14.6
8 years schooling 11.1 10.1 11.3
> 10 years schooling 27 14 343
House type Kaccha 11.4 29.3 4.7
Semi-pucca 86.9 57.3 91.2
Pucca 1.7 13.4 4.1
Fuel used for Wood/straw 86.1 99.4 87.6
cooking Dung cake 0.8 - -
LPG 342 1.7 29.6
Kerosene 6.4 5.6 73.2
Toilet facility Open defecation 61.4 96.4 72.9
Common community toilet 1.7 2.5 -
Toilet in house 36.9 1.1 27.1
Primary source of | Well 0.3 26 1.4
drinking water Common tap in neighborhood |31.1 23.7 57.7
Tap in house 58.6 13.4 34
Common hand pump 9.2 33 6.9
Common local water body - 3.6 -
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(i) More than a third of the children attending government schools in Mandya
and Mysuru come from landless households, the highest being in Mysuru at
43%; in Yadgir, about three-fourths of all families have some amount of
agricultural land.

(i) The majority of the children in Mandya and Mysuru belong to families who
do not have a regular source of income: greater than 90%. In Yadgir the
figure was much lower, perhaps due to greater access to land, even a small
holding (see above): about a third of households in Yadgir reported having a
regular income.

(iii) Literacy of the parents is relatively high in Mysore and Mandya, but as low
as 41% for fathers and 21% for mothers in Yadgir. In addition, very few of
the mothers and fathers have had more than 5 years of schooling in Yadgir;
while in Mandya more than a third of both fathers and mothers have had
>10 years of schooling.

(iv) Almost 90% of the families in Mysuru and Mandya live in semi-pucca
houses; and in Yadgir about half of the children live in semi-pucca houses,
while almost one third of them live in kaccha houses.

(v) In Mysuru and Mandya about one in three homes reported using a toilet
within the home; in Yadgir, open defecation is almost universal.

(vi) Most homes in all districts have access to water, either with a tap in the
home, or a common hand pump.

(vii) The most common cooking fuel used is wood, and in Yadgir it is almost the
exclusive source of fuel. In Mysuru, this is followed by LPG. In Mandya,
both kerosene and LPG are used.

3.3.2 Degree of Variation in Nutritional Status of Children
by Different Characteristics

Table 3.4 shows the characteristics which were found across all three study sites to
significantly impact underweight among the children studied. As mentioned earlier,
boys were significantly more underweight than girls; ST children were significantly
more underweight than non-ST children; and older children (8-11) were signifi-
cantly more underweight than younger children (5-7). In addition, several house-
hold characteristics were associated significantly with BMI-for-age: (1) children
whose mothers have two or less children were less underweight. Perhaps having
fewer children allowed the mother to provide more focused attention to each child;
(2) children living in pucca houses were less underweight; (3) children practicing
open defecation were more underweight; and (4) children who had attended an
anganwadi before joining primary school were less underweight. Family size,
maternal attention, and type of dwelling clearly play an important role in deter-
mining nutritional outcomes.
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Table 3.4 BMI for age Z-score mean difference with household characteristics

Variable Total N = 1080 n BMI for age Z scores
Mean |SD |1 test value |p value

Gender Boys 540 |-1.7 1 =55 <0.001
Girls 540 |-14 |1

Caste ST 358 |-1.7 |09 |26 <0.001
NST 722 |-15 |1

Age group 5-7 years 539 |-1.5 1 3 <0.001
8-11 years 541 |-1.7 |1

No. of children to mother | Above 2 469 |-1.6 1 -2 <0.05
2 or less 611 |-1.5 1

Type of house Kaccha 163 |-1.8 |09 |-3.7 <0.001
Semi-pucca/pucca | 917 |—1.5 1

Toilet facility Open defecation 830 |—-1.6 |1 24 <0.05
Toilet available 250 |—-1.4 1

Child attended anganwadi | No/irregular 225 |-1.7 |09 |-2.1 <0.05
Yes/regularly 855 | —1.5 1

Table 3.5 looks at the relationship between height and a range of house-
hold indicators across all study sites. We find that ST children are significantly
more stunted than non-ST children, and older children are more stunted than
younger children. Apart from this, the following household characteristics are
significantly associated with stunting: (1) children whose mothers had fewer chil-
dren and who lived with fewer family members were less stunted; (2) children
living in a pucca house, with a toilet, separate kitchen, and piped drinking water
were less stunted; (3) children whose mothers were literate and members of a SHG
were less stunted. Again, family size and type of dwelling, and in addition a literate
mother, have a significant impact on stunting.

3.4 Concluding Reflections

This chapter looks at children who continue to attend government school; those
whose parents due to lack of funds and/or lack of awareness have not shifted their
children to a private school. We started with two questions:

(1) Does overall development of a region/district predict the level of malnutrition
to be found among government school-going children in that region/district?
The analysis shows that there is no clear pattern that emerges with regard to
underweight status of government school-going children and the social
development status of the district/block in which they live. There are signif-
icant differences between different categories being studied: gender, caste, and
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age. But these differences are equally significant across all districts, irre-
spective of their performance on social development indicators. In terms of
stunting, some relationship is observed between stunting and social develop-
ment status as shown by the substantial difference between Yadgir and
Mandya on stunting and severe stunting. Intra-district variations according to
gender, caste, and age are relatively small. Therefore, our prediction that the
diversity of the districts in terms of their socioeconomic indicators would be
reflected in a similar diversity in the nutritional status of children enrolled in
the public education system is not borne out as far as underweight is con-
cerned; but is reflected in terms of height.

(i1) Does the household profile of children who attend government schools predict
the level of malnutrition found among those children? The study clearly finds
that children attending government schools in the study districts experience
multiple dimensions of poverty; and that there is a consistent pattern of serious
nutritional deficit among the children. Household survey data show that
households in all three districts studied experienced a range of different types
of poverty, in terms of their social class, living conditions, and family cir-
cumstances. Social determinants such as gender and mother’s educational
levels, and economic factors such as ownership of land, assets, and type of
dwelling also significantly impacted children’s nutritional levels. A large
proportion of the respondents belonged to families where one or both parents
were agricultural laborers, or small or marginal farmers. The majority of
families did not have a regular source of income.

Malnutrition is both caused by and results in underdevelopment (Kaliamoorthi
2013). While improved incomes do lead to a reduction in malnutrition, economic
development alone cannot eliminate malnutrition (Radhakrishna et al. 2004). The
association of malnutrition with issues associated with poverty, such as household,
social, and demographic characteristics, is well recognized (Shyma 2013). This
finding is echoed in a study linking malnutrition with cognitive development and
school participation, which found that malnourished children experienced a range
of environmental challenges associated with poverty, including poor housing, poor
health care, and weak family and community support systems (Sood 2010).
Childhood stunting has been found to be associated with multiple factors, including
socioeconomic, environmental, community, and household factors (Stewart et al.
2013). Other reasons for stunting include poor feeding practices, poor maternal
nutrition, and poor sanitation (Spears 2013). Studies across different regions have
found similar results: a study of children in Laos found that those from the southern
region and from ethnic minority groups were more likely to be malnourished.
Parent’s education, assets of the household, sanitation, and water supply were all
found to be significant factors determining childhood nutritional outcomes (Kamiya
2011); in Bangladesh, under 5 malnutrition was found to be significantly associated
with parents’ education, size at birth and mother’s BMI (Rayhan and Khan 2006);
in Kenya, Ayaya et al. (2004) found that poverty, social conditions under which the
child was living, sex of the child and incomplete immunization (often a good
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Table 3.5 Height-for-age Z-score mean difference with household characteristics

Variable Total N = 1080 n Height-for-age Z-scores
Mean |SD | test value |p value

Caste ST 358 |—-14 |1 -2.1 <0.05
NST 722 |—-13 1

Age group 5-7 years 539 |—-1.2 1 3.6 <0.001
8-11 years 541 |-14 |1

No. of children to mother | Above 2 469 |—1.5 1 -4.7 <0.001
2 or less 611 |—-12 |1

Toilet facility Open defecation 830 [-14 |1 -2.5 <0.05
Toilet available 250 |-1.2 1

Family members Above 4 705 |-14 |1 -2.6 <0.05
Less than 5 375 |—-1.2 1

Mothers education Illiterate 403 | —-1.5 1 -3.7 <0.001
Literate 677 |—-1.2 1

Type of house Kaccha 163 |—-15 |1 -24 <0.05
Semi-pucca/pucca | 917 | —1.3 1

Kitchen separate No 206 |—-1.5 |09 |-21 <0.05
Yes 874 |—1.3 1

Source of drinking water | Others 116 |-1.5 1 —2.2 <0.05
Tap 94 |—-13 |1

Mother SHG member No 617 |—-1.4 1 —2.2 <0.05
Yes 463 | —1.2 1

indicator of the effectiveness of the health system) were good predictors of child-
hood malnutrition. Similarly, in a study comparing nutritional status of primary
school children in private versus government schools, researchers in Lahore,
Pakistan, found that poverty, low literacy, large family size, food insecurity, and
women’s education were important determinants of the differences in nutritional
outcomes (Babar et al. 2010).

By establishing the link between poor nutritional outcomes and the
socio-economic status of government school-going children, the data concludes that
the needs of children going to government schools go beyond the four walls of the
school. Interventions to compensate for the shortcomings of government schools
have largely focused on the following aspects (Kumar and Sarangapani 2010):
(1) specific subjects of the school curriculum, with the intention of making the
teaching of these subjects more effective; (2) developing specific unconventional
areas of the school curriculum, such as environmental education or health and
hygiene; (3) whole school approaches, which also sought to engage the community
in school activities; (4) language teaching, with a particular concern for
first-generation learners; and (5) demands for school accountability and better
quality, including through community mobilization.
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Evidence indicates that such approaches may not be sufficient to achieving the
desired improvements in learning outcomes. The finding of high levels of malnu-
trition among government school-going children linked to household economic
constraints points to the need to look at issues that go beyond curricular and
pedagogical practices within the classroom. The recognition of the link between
poverty, poor social development indicators, and malnutrition led the government
of South Africa, for example, to include nutritional supplementation as an integral
part of their social support program (Vorster 2010). Similarly, in India as well, the
government has implemented several health and nutrition programs in schools such
as the Mid-Day Meal Scheme (MDMS) and the School Health Program (SHP);
these could well be critical not only to the children’s health and well-being, but also
to the school’s curricular goals.

The first 1000 days of a child’s life have been emphasized as being the basic
building block, when adequate nutrition and care ensures that the child develops and
flourishes, and grows into a productive and successful young child and then an adult
(Chilton et al. 2007). Failing to do so would relegate the child to a lifetime of playing
“catch up” and compensating for early deprivation. This is the argument which has
been made to support investments in maternal and newborn care, early childhood
nutrition and education, and care of the adolescent girl (the mother-to-be).

But our data shows that the story cannot end there. The school-going child
continues to require support to be able to grow and flourish. Ensuring that health
and nutrition services of consistent and high quality are made available to children
in government schools should be a priority for the public school system. There is
evidence to show that health and nutritional support during this phase positively
impacts contextual factors such as school attendance and retention; evidence also
shows that it impacts nutritional levels, particularly for children most vulnerable to
malnutrition. In the next chapter, we examine the nutritional outcomes of one of the
most vulnerable and marginalized groups: tribal children. This group of children is
impacted not only by social marginalization; they also bear witness to the
far-reaching impact of changing economic policy, loss of habitat and dwindling
access to natural resources. The evidence clearly indicates that the need to establish
a framework of support for the health and nutrition of tribal children and their
communities is even more urgent.
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