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Abstract

We study the impact of childhood nutrition circumstances on later-age nutritional and
cognitive outcomes in Low-and-Middle-Income Countries (LMICs) using longitudinal
data. We show that early childhood stunting is highly persistent as measured by the
association between stunting status in early childhood and stunting status at age 15.
Stunting in early childhood is associated with a lower height-for-age (HAZ) Z-score at
age 15. Childhood stunting is also negatively associated with learning outcomes including

PPVT, math and reading scores.
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1 Introduction

The world is currently home to 1.8 billion young people. This is the largest young gener-
ation in human history. Nearly 90 percent of young people live in low and middle-income
countries, their number and share in total population continuously growing in some places.
Every year, nearly 120 million youth become old enough to work (UNFPA EECA, 2014).
This historically unprecedented young population offers a bounteous opportunity for Low
and Middle-Income Countries(LMICs) to grasp their growth potential. These countries
need to invest strategically in adolescent health and education because these are key in-
vestment areas to seize this demographic dividend (Dahl, Allen, Wilbrecht, & Suleiman,
2018). The young require intensive investment in health and education because healthy
and educated people are constituent of human capital and ensure efficient utilisation of
physical capital. They also contribute to growth through the supply of labour and savings.
If this growing workforce is coupled with lower fertility and improved health, nutrition,
and education, many countries may benefit from the explosive economic growth associ-
ated with the demographic dividend (Bloom, Canning, & Sevilla, 2003). Young people
merit special attention not only because they have special health and nutrition needs,
but because they are our future teachers, problem-solvers, and global leaders. The degree
to which this generation responds to the challenges of tomorrow and promotes economic
growth relies on optimal health and development throughout adolescence. Better nutri-
tion in adolescence is essential because poor nutrition status is the leading risk factor and
contributes to many of the predominant causes of adolescent death (Christian & Smith,

2018).

1.1 Childhood growth faltering and catch-up growth

Nutrition in the first 1000 days ‘Window of Opportunity’, from conception to 24 months
of life, is crucial for physical, cognitive and socioemotional underpinning in later life (De-
maio & Branca, 2018; Walker et al., 2011). Early nutrition failure has several implications

from child survival, cognitive achievement, adult wage, loss of productivity, mental health



to intergenerational effects (Caulfield, Richard, Rivera, Musgrove, & Black, 2006; Hod-
dinott, Maluccio, Behrman, Flores, & Martorell, 2008; Huang et al., 2013). Poor fetal
growth or stunting in the first two years of life leads to irreversible damage, including
shorter adult height, lower attained schooling, reduced adult income, and for women,
decreased offspring birth weight (Victora et al., 2008; Vikram, 2018). In a cross-section
analysis form 51 low- and middle-income countries it was found that from approximately
30 percent of deficit in height at 60 months was accumulated after 24 months (Leroy,
Ruel, Habicht, & Frongillo, 2014). There is evidence that early age intervention is crit-
ical for nutrition and primary and pre-primary school-age children also consider merit
for nutritional intervention and adolescent represent an additional window of opportu-
nity (Benny, Boyden, & Penny, 2018; Crookston et al., 2013; Prentice et al., 2013). A
non-intervention cohort study in the Philippines followed-up children from 2 to 12 year
of age and concluded that there is a potential of growth catch up in later childhood
and early adolescent years (Adair, 1999). Another longitudinal study from four devel-
oping countries found recovery in stunting from 1 to 8 year age (Lundeen et al., 2014).
An intervention based longitudinal study in Guatemala found a significant intergenera-
tional association of nutritional intervention in early childhood of mother with mothers’
offspring’s anthropometric indicators. A strong association was reported for sons in com-
parison to daughters (Behrman et al., 2009).

Recent multilateral (United Nation Decade of Action on Nutrition and SDG-2 and 3; food
security and nutrition for all and all ages) policy initiatives have highlighted the need for
multisectoral “double-duty actions” or interventions and policies (Hawkes, Demaio, &
Branca, 2017; WHO, 2017). These interventions and policies aim to have the potential to
reduce the risk of both undernutrition (including stunting and wasting) and overweight.
In 2019, the World Health Organisation (WHO) called for an integrated ‘Life Course’
perspective on nutrition which focuses on addressing the nutritional needs at key life
stages throughout the life (WHO, 2019). Examples of such interventions include protec-
tion and promotion of exclusive breastfeeding in the first six months, maternal nutrition

programs, school policies and programs, and marketing regulations (Perez-Escamilla et



al., 2018; WHO, 2017, 2019).

1.2 Nutrition and Cognitive Outcomes

A significant body of research demonstrates a profound influence of childhood health
and economic circumstances on adult health, educational attainment, employment, and
socioeconomic status (Case, Fertig, & Paxson, 2005; Caulfield et al., 2006; Heckman,
2000; Hoddinott et al., 2008; Huang et al., 2013). In 2017, the Lancet series on childhood
development emphasised the importance of investment in early childhood through a life
course approach. The study recognised that early life ill-health experiences have long-
term consequences on the brain and physiological development as well as on psychosocial
outcomes, earning, marriage, and fertility (Black et al., 2017).

Early childhood has come to be recognised as a critical period for brain development,
and adverse influences at this stage limit the potential for human capital development
in the later life. In developing countries, children living under 2 years of age experiences
health and nutrition risk (chronic and acute malnutrition) simultaneously and these risks
create an obstacle to the proper development of language and cognitive abilities (Aboud
& Yousafzai, 2015; Prado & Dewey, 2014). Malnutrition at early ages leads to marked
disadvantage over the life course as it is associated with deficits in attention, cognitive
and educational achievement, productivity and income (Alderman, Hoddinott, & Kinsey,
2006; Galasso, Weber, & Fernald, 2019; Victora et al., 2008).In developing countries, this
can have severe consequences given the magnitude of poverty and deprivation. Evidence
shows that more than 200 million children under the age of five years fail to reach their
full developmental potential due to poverty, malnutrition, poor health, and unstimulat-
ing home environments in developing countries (Grantham-McGregor et al., 2007). A
testament to this statement is the statistics on malnutrition in India, although extreme
poverty has been on the decline in India, a large absolute number of people continue to
live in poverty especially in rural India (Kharas, Hamel, & Hofer, 2018).

If a country is to promote the demographic transition and take advantage of the

demographic dividend children need to have adequate support for their health needs



in order to ensure they recognised their opportunities in the education system, where
poor health often contributes to educational underachievement (Bloom et al., 2003). ).
Malnutrition in children ages 5-19 years has profound consequences on education and
health outcomes, although more studies and analyses could determine the extent of this
impact on national development (Galloway, 2017).

A recent study in china found gender-specific detrimental effects of childhood hunger
on women’s late-life cognitive abilities (Cui, Smith, & Zhao, 2020). Using Young Lives
data for India, Peru, Vietnam, and Ethiopia Singh and Krutikova (2017) did not found
much evidence of significant gender gaps in learning at school entry age (5 years old) or
in early primary school (8 years old) in any of four countries. Gender gaps do, however,
develop at later ages in most countries and are particularly evident after the age of 12, a
period coinciding with adolescence and post-primary schooling. Substantial heterogene-
ity in the direction of gender gaps was observed, where significant gender gaps mostly
favour boys in Ethiopia, India and Peru, but typically favour girls in Vietnam (Singh
& Krutikova, 2017). Gender norms, roles, aspirations, opportunity cost, time use, per-
ceived differential returns and preferences may lead to a negative bias toward females
in educational attainments (Alderman & King, 1998; Saewyc, 2017). Dercon and Singh
(2013) using 3 waves of Young Lives Study data from Ethiopia, India, Peru, and Vietnam
found a pronounced gender bias against girls in education that is reflected at different
ages and in an “institutionalised” form in India. The bias systematically emerged from
parent’s educational aspiration and ultimately resulted in the gender gaps in cognitive
achievement in early adolescence in India and Ethiopia, a reverse pattern was observed in
Vietnam that favoured the girls. Some longitudinal evidences on nutritional status and
cognitive outcomes.

The present study is an attempt to understand the persistence of stunting. In other
words, how and to what extent does childhood stunting affect later-age stunting? What
are the impacts of stunting on cognitive outcomes? Addressing these questions is partic-

ularly important from human capital implications perspective.



2 Data and Methodology

The study will use from data from Young Lives study, a multicounty and first of its
type of study of childhood poverty with longitudinal data on children in Ethiopia, India
(Andhra Pradesh and Telangana), Peru and Vietnam (www.younglives.org.uk). The
principal objectives of the study were to produce long-term high quality panel data on
children’s growing in poverty, the impact of policy changes on child welfare and to in-
form policymakers and other stakeholders to respond on these issues (Wilson, Huttly,
& Fenn, 2006). The study followed over 15 years two cohorts of children; the younger
cohort (n 2000 per country) was born in 2001-02 and surveyed at roughly (including
about 6 months before and 6 months after ages) 1, 5, 8, 12 and 15 years and the older
cohort (n 1000 per country) was born in 1994-95 and surveyed at ages roughly 8, 12, 15,
19, and 22 years. In each country, children and their families were randomly selected
from 20 semi-purposefully selected sentinel sites. The Young Lives study was designed
to help study issues of poverty in childhood so children from low-income families were
over-sampled. While the samples selected are not nationally representative, they do rep-
resent the geographic, ethnic, social, and economic variation of each of the four countries.
Comparison of socioeconomic (i.e. access to public services, caregivers’ education, house-
hold assets) and key child outcomes or variables to the nationally representative surveys
shows similar patterns and variations (Barnett et al., 2013). This study will utilise data
from all 5 waves on younger cohorts of children in all four countries. All four countries
vary in their level of development, income inequality, and nutrition transition Figure A.1,
Figure A.2a, and Figure A.2b.

Dependent variables: Our primary aim is to understand the impact of childhood
nutritional circumstances on later-age nutritional and cognitive outcomes. For nutritional
status, stunning (low-height-for-age) is taken as our primary outcome variable. The
dependent variable takes a dummy form where 1 indicates the presence of stunting and
0 otherwise. Stunting is defined using the (WHO) child growth reference. For cognitive
outcomes, we use child math and reading scores and PPVT test scores.

Independent variables: Our key independent variable of interest is childhood nutrition
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status. As a determinant, stunting status is defined as not-stunted, moderately stunted,
and severely stunted. We control for socioeconomic factors, including child, mother, and
household-level controls.

Econometric Specification:

Yt =B+ Y PhySTage! + 60X, + 6. + € (1)

j=15/8

where Y} is the outcome of interest (stunting and cognition) for the children 4 living
in sentinel site or cluster c¢. As we are interested in assessing the impact of childhood
nutritional status on nutritional and cognitive outcomes in adolescence, Y;* in Equation
Equation 1 takes the value of stunting status at ages 5, 8, 11, and 15 years. Stunting
status is defined as 1 if the value of HAZ is below -2 SD from (WHO 2006) child growth
standard and 0 otherwise.

For cognitive outcomes, our outcome variable of interest are standardised scores

on math, early grade reading achievement (EGRA), Peabody Picture Vocabulary Test

(PPVT), language, and reading for different age-groups.

3 Results

Table 1 shows the sample description, attrition rate, and socioeconomic characteristics
of the study population over time and across countries. The total attrition rate varies
between 3 percent in Vietnam to 9 percent in Ethiopia over 5 waves. In Ethiopia, 61.27%
children are from the lowest wealth tercile compared to 28.32% in India and 18.24% in
Vietnam. The last row of the Table 1 shows the prevalence of stunting over five rounds
of the data. Ethiopia has the largest percent (41.99%) of children with stunting in round
one, and in the fifth round, 25.48% are stunted. In India, 30.71% of children were stunted
in the first round and 27.77% in the latest fifth round. Overall, Vietnam has the lowest
prevalence of stunting over the five rounds.

Figure 1 shows the persistence of any form of stunting (HAZ< -2 SD) and severe

stunting (HAZ< -3 SD) in Ethiopia, India, Peru, and Vietnam. It is observable from this



figure that although the prevalence of severe stunting is lower compared to any form of
stunting, it is more persistent.

Table 2 Panels A and B show the results of the impact of stunting status at age 1
and 5 on later-age (age 15 years) nutrition status. This is estimated using Equation 1
where stunting status is used as a categorical variable with not-stunted is taken as the
reference category. In the case of both ages, the magnitude of severe stunting in predicting
adolescent stunting is significantly higher compared to the moderate stunting status. The
probability of being stunted at age 15 years is 58 percentage points higher for the children
who were severely stunted at age 5 compared to not stunted at age 5. Detailed country-
specific results for these outcomes are shown in Table 3. Here, we also find a similar and
higher impact of severe stunting at age 5 on the likelihood of stunting at age 15. The

effects are more pronounced in case of Vietnam and India.

4 Conclusion and Way Forward

In this study, we investigate the impact of childhood stunting status on adolescent nu-
tritional outcomes in four YLS countries. We adopt a longitudinal view that shows the
persistence and transition in nutrition status. Our preliminary findings show a signifi-
cant association between persistent stunting in childhood and poor nutritional outcomes
in adolescence. In the next steps, we will deepen our understanding of these dynamics
by considering how the height-for-age (HAZ) Z-score is impacted over time by childhood
circumstances as a continuous variable. Moreover, we will also estimate the impact of
early-age nutritional outcomes on schooling, cognitive achievements, and labour markets

in developing countries.



References

Aboud, F., & Yousafzai, A. (2015). Global health and development in early childhood (Vol. 66). (Publication
Title: Annual Review of Psychology) doi: 10.1146/annurev-psych-010814-015128

Adair, L. S. (1999, June). Filipino Children Exhibit Catch-Up Growth from Age 2 to 12 Years. The Journal
of Nutrition, 129(6), 1140-1148. Retrieved from https://academic.oup.com/jn/article/129/6/
1140/4721878 doi: 10.1093/jn/129.6.1140

Alderman, H., Hoddinott, J., & Kinsey, B. (2006). Long term consequences of early childhood malnutrition.
Ozford Economic Papers, 58(3), 450-474. doi: 10.1093/oep/gpl008

Alderman, H., & King, E. M. (1998, December). Gender differences in parental investment in education.
Structural Change and Economic Dynamics, 9(4), 453-468. Retrieved 2019-12-16, from https://
www.sciencedirect.com/science/article/pii/S0954349X9800040X#BIB3  (Publisher: North-
Holland) doi: 10.1016,/S0954-349X(98)00040-X

Barnett, 1., Ariana, P., Petrou, S., Penny, M. E., Duc, L. T., Galab, S., ... Boyden, J. (2013). Cohort
profile: The young lives study. International Journal of Epidemiology, 42(3), 701-708. doi: 10.1093/
ije/dys082

Behrman, J. R., Calderon, M. C., Preston, S. H., Hoddinott, J., Martorell, R., & Stein, A. D. (2009).
Nutritional supplementation in girls influences the growth of their children: Prospective study in
Guatemala. American Journal of Clinical Nutrition, 90(5), 1372-1379. doi: 10.3945/ajcn.2009
27524

Benny, L., Boyden, J., & Penny, M. (2018). FEarly is best but it’s not always too late: FEvidence from
the young lives study in ethiopia, india, peru and vietnam. Oxford: Young Lives, https://www.
younglives. org. uk/sites/www. younglives ....

Black, M. M., Walker, S. P., Fernald, L. C., Andersen, C. T., DiGirolamo, A. M., Lu, C., ... Grantham-
McGregor, S. (2017). Early childhood development coming of age: science through the life course.
The Lancet, 389(10064), 77-90. doi: 10.1016/S0140-6736(16)31389-7

Bloom, D., Canning, D., & Sevilla, J. (2003). The demographic dividend: A mew perspective on the
economic consequences of population change. Rand Corporation.

Case, A., Fertig, A., & Paxson, C. (2005). The lasting impact of childhood health and circumstance.
Journal of Health Economics, 24(2), 365-389. doi: 10.1016/j.jhealeco.2004.09.008

Caulfield, L. E., Richard, S. A., Rivera, J. A., Musgrove, P., & Black, R. E. (2006). Stunting, wasting,
and micronutrient deficiency disorders. In D. T. Jamison et al. (Eds.), Disease control priorities in
developing countries (2nd ed., p. 551-568). New York: Oxford University Press.

Christian, P., & Smith, E. R. (2018). Adolescent Undernutrition: Global Burden, Physiology, and
Nutritional Risks. Annals of Nutrition and Metabolism, 72(4), 316-328. doi: 10.1159/000488865

Crookston, B. T., Schott, W., Cueto, S., Dearden, K. A., Engle, P., Georgiadis, A., ... Behrman, J. R.
(2013, December). Postinfancy growth, schooling, and cognitive achievement: Young Lives. The
American Journal of Clinical Nutrition, 98(6), 1555-1563. Retrieved from https://academic.oup
.com/ajcn/article/98/6/1555/4577392 doi: 10.3945/ajcn.113.067561

Cui, H., Smith, J., & Zhao, Y. (2020). Early-life deprivation and health outcomes in adulthood: Evi-
dence from childhood hunger episodes of middle-aged and elderly Chinese. Journal of Development
Economics, 143. doi: 10.1016/j.jdeveco.2019.102417

Dahl, R. E., Allen, N. B., Wilbrecht, L., & Suleiman, A. B. (2018). Importance of investing in adolescence
from a developmental science perspective. Nature, 554(7693), 441-450. Retrieved from http://
dx.doi.org/10.1038/nature25770

Demaio, A. R., & Branca, F. (2018). Decade of action on nutrition: our window to act on the double
burden of malnutrition. BMJ global health, 3(Suppl 1), e000492.

Dercon, S., & Singh, A. (2013, May). From Nutrition to Aspirations and Self-Efficacy: Gender Bias over
Time among Children in Four Countries. World Development, 45, 31-50. Retrieved 2019-12-16,
from https://www.sciencedirect.com/science/article/pii/S0305750X120029517via3Dihub
(Publisher: Pergamon) doi: 10.1016/J.WORLDDEV.2012.12.001

Galasso, E., Weber, A., & Fernald, L. (2019). Dynamics of Child Development: Analysis of a Longitudinal
Cohort in a Very Low Income Country. World Bank Economic Review, 33(1), 140-149. doi: 10.1093/


https://academic.oup.com/jn/article/129/6/1140/4721878
https://academic.oup.com/jn/article/129/6/1140/4721878
https://www.sciencedirect.com/science/article/pii/S0954349X9800040X#BIB3
https://www.sciencedirect.com/science/article/pii/S0954349X9800040X#BIB3
https://academic.oup.com/ajcn/article/98/6/1555/4577392
https://academic.oup.com/ajcn/article/98/6/1555/4577392
http://dx.doi.org/10.1038/nature25770
http://dx.doi.org/10.1038/nature25770
https://www.sciencedirect.com/science/article/pii/S0305750X12002951?via%3Dihub

wber /Thw065

Galloway, R. (2017). Global nutrition outcomes at ages 5 to 19. In A. P. D. Bundy, N. de Silva,
S. Horton, D. T. Jamison, & G. C. Patton (Eds.), Child and adolescent health and development (3rd
ed., p. 37-45). Washington (DC): The World Bank.

Grantham-McGregor, S., Cheung, Y. B., Cueto, S., Glewwe, P., Richter, L., & Strupp, B. (2007).
Developmental potential in the first 5 years for children in developing countries. Lancet, 369,
60-70. (arXiv: https://doi.org/10.1016/s0140-6736(07)60032-4 ISBN: 0140-6736) doi: 10.1016/
S0140-6736(07)60032-4

Hawkes, C., Demaio, A. R., & Branca, F. (2017). Double-duty actions for ending malnutrition within a
decade. The Lancet Global Health, 5(8), e745-e746.

Heckman, J. J. (2000, March). Policies to foster human capital. Research in Economics, 54 (1),
3-56.  Retrieved 2019-12-21, from https://www.sciencedirect.com/science/article/pii/
51090944399902259 (Publisher: Academic Press) doi: 10.1006/reec.1999.0225

Hoddinott, J., Maluccio, J. A., Behrman, J. R., Flores, R., & Martorell, R. (2008, February). Effect of a
nutrition intervention during early childhood on economic productivity in Guatemalan adults. The
Lancet, 371(9610), 411-416. Retrieved from https://linkinghub.elsevier.com/retrieve/pii/
S0140673608602056 doi: 10.1016/S0140-6736(08)60205-6

Huang, C., Phillips, M. R., Zhang, Y., Zhang, J., Shi, Q., Song, Z., ... Martorell, R. (2013). Malnutrition
in early life and adult mental health: Evidence from a natural experiment. Social Science and
Medicine, 97, 259-266. Retrieved from http://dx.doi.org/10.1016/j.socscimed.2012.09.051
(Publisher: Elsevier Ltd) doi: 10.1016/j.socscimed.2012.09.051

Kharas, H., Hamel, K., & Hofer, M. (2018). Rethinking global poverty reduction in 2019. Brookings Insti-
tution. Retrieved 2023-08-13, from https://www.brookings.edu/articles/rethinking-global
-poverty-reduction-in-2019/

Leroy, J. L., Ruel, M., Habicht, J.-P., & Frongillo, E. A. (2014). Linear Growth Deficit Continues to
Accumulate beyond the First 1000 Days in Low- and Middle-Income Countries: Global Evidence
from 51 National Surveys. The Journal of Nutrition, 144(9), 1460-1466. doi: 10.3945/jn.114.191981

Lundeen, E. A., Behrman, J. R., Crookston, B. T., Dearden, K. A., Engle, P., Georgiadis, A., ...
Stein, A. D. (2014). Growth faltering and recovery in children aged 1-8 years in four low-
and middle-income countries: Young Lives. Public Health Nutrition, 17(9), 2131-2137. doi:
10.1017/S1368980013003017

Perez-Escamilla, R., Bermudez, O., Buccini, G. S., Kumanyika, S., Lutter, C. K., Monsivais, P., & Victora,
C. (2018). Nutrition disparities and the global burden of malnutrition. Bmyj, 361.

Prado, E., & Dewey, K. (2014). Nutrition and brain development in early life. Nutrition Reviews, 72(4),
267-284. doi: 10.1111/nure.12102

Prentice, A. M., Ward, K. A., Goldberg, G. R., Jarjou, L. M., Moore, S. E., & Fulford, A. J. (2013). Critical
windows for nutritional interventions against stunting. American Journal of Clinical Nutrition, 97,
911-918. doi: 10.3945/ajcn.113.066647

Saewyc, E. (2017). A global perspective on gender roles and identity. Journal of Adolescent Health, 61(4),
S1-S2.

Singh, A., & Krutikova, S. (2017). Starting together, growing apart: Gender gaps in learning from
preschool to adulthood in four developing countries. Young Lives, Oxford Department of International
Development (ODID), University of Oxford. (Working Paper 174)

UNFPA EECA. (2014). State of world population 2014: The power of 1.8 billion: Adolescents, youth and
the transformation of the future (Report). United Nations Population Fund (UNFPA) New York,
NY. Retrieved from https://www.unfpa.org/sites/default/files/pub-pdf/EN-SWOP14-Report
_FINAL-web.pdf

Victora, C. G., Adair, L., Fall, C., Hallal, P. C., Martorell, R., Richter, L., & Sachdev, H. S. (2008,
January). Maternal and child undernutrition: consequences for adult health and human capital. The
Lancet, 371(9609), 340-357. Retrieved 2022-03-12, from https://www.thelancet.com/article/
S0140-6736(07)61692-4/fulltext (Publisher: Elsevier) doi: 10.1016/S0140-6736(07)61692-4

Vikram, K. (2018). Social capital and child nutrition in india: The moderating role of development. Health
& place, 50, 42-51.

10


https://www.sciencedirect.com/science/article/pii/S1090944399902259
https://www.sciencedirect.com/science/article/pii/S1090944399902259
https://linkinghub.elsevier.com/retrieve/pii/S0140673608602056
https://linkinghub.elsevier.com/retrieve/pii/S0140673608602056
http://dx.doi.org/10.1016/j.socscimed.2012.09.051
https://www.brookings.edu/articles/rethinking-global-poverty-reduction-in-2019/
https://www.brookings.edu/articles/rethinking-global-poverty-reduction-in-2019/
https://www.unfpa.org/sites/default/files/pub-pdf/EN-SWOP14-Report_FINAL-web.pdf
https://www.unfpa.org/sites/default/files/pub-pdf/EN-SWOP14-Report_FINAL-web.pdf
https://www.thelancet.com/article/S0140-6736(07)61692-4/fulltext
https://www.thelancet.com/article/S0140-6736(07)61692-4/fulltext

Walker, S. P., Wachs, T. D., Grantham-McGregor, S., Black, M. M., Nelson, C. A., Huffman, S. L., ...
others (2011). Inequality in early childhood: risk and protective factors for early child development.
The lancet, 378(9799), 1325-1338.

WHO. (2017). Double-duty actions for nutrition (Tech. Rep. No. WHO/NMH/NHD/17.2). Geneva:
World Health Organization.

WHO. (2019). Essential nutrition actions: mainstreaming nutrition through the life-course (Tech. Rep.).
Retrieved from https://www.who.int/publications/i/item/9789241515856

Wilson, 1., Huttly, S. R., & Fenn, B. (2006). A case study of sample design for longitudinal research:
Young lives. International Journal of Social Research Methodology, 9(5), 351-365. doi: 10.1080/
13645570600658716

The World Bank. (2023).  Gni per capita, atlas method current US$.  (data retrieved from
World Development Indicators, https://data.worldbank.org/indicator/NY.GNP.PCAP.CD7end=
2022&locations=ET-IN-PE-VN-1W&start=2000&view=chart&year=2022)

11


https://www.who.int/publications/i/item/9789241515856
https://data.worldbank.org/indicator/NY.GNP.PCAP.CD?end=2022&locations=ET-IN-PE-VN-1W&start=2000&view=chart&year=2022
https://data.worldbank.org/indicator/NY.GNP.PCAP.CD?end=2022&locations=ET-IN-PE-VN-1W&start=2000&view=chart&year=2022

1 2 3 4

Proportion Stunted

0

Proportion Stunted
A 2 3 4

0

Figures and Tables:

Figure 1: Persistent of Stunting in Young Lives Ciuntries

406 Ethiopia
302
4 274
.248
202
"0
o7e 052 .054 072
T T T T T
Age 1 Age 5 Age 8 Age 12 Age 15
Peru
.318
1268
4 {2 18
- 154
.08 .076
4 .034 032 i
T T T T T
Age 1 Age 5 Age 8 Age 12 Age 15

Proportion Stunted
A 2 3 4

0

Proportion Stunted
A 2 3 4

0

India
7 .356
.31
. 284 .284 266
_.135\.\
064 052 054 054
T T T T T
Age 1 Age 5 Age 8 Age 12 Age 15
Vietnam
T 254
{206 198 192
J18
056
- o 026 o 018
T T T T T
Age 1 Age 5 Age 8 Age 12 Age 15

—e—— Severely Stunted

—— Stunted

Notes:This figure shows the trend of per capita Gross National Income among Young Lives
Study countries since 2000. rences in rates of inflation between the countries. Data used in
the figure comes from the World Bank, World Development Indicators (WDI) (World Bank,
2023)
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Table 1: Cohort profile and descriptive statistics

Country
Ethiopia India Peru Vietnam
Variable
1 1999 2011 2052 2000
2 1912 1950 1963 1970
Survey Round 3 1885 1931 1943 1964
4 1875 1915 1902 1932
5! 1812 1890 1860 1941
Total Attrition Rate 9.4 6.0 9.4 3.0
Age in months 98.34 98.25 96.44 99.34
) Male 52.75 53.77 | 50.36 51.24
Sex of Child
Female 47.25 46.23 | 49.64 48.76
) Rural 64.27 7297 | 28.51 79.12
Residence
Urban 35.73 26.84 | 71.49 20.88
Lowest 61.27 28.32 | 29.69 18.24
Wealth Tercile Middle 29.76 38.32 | 30.65 33.16
Highest 8.97 33.36 | 39.66 48.6
Mother’s Age Years 34.43 30.7 33.92 34.31
Male 79.43 91.41 | 85.63 85.59
Sex of Head
Female 20.66 8.59 14.37 14.41
1 41.99 30.71 | 28.35 20.83
2 31.34 35.67 | 33.18 25.31
Stunting 3 21.47 28.9 20.65 20.01
4 28.97 29.21 18.98 19.58
5! 25.48 27.77 | 16.06 12.24

Notes: Data for this table come from five-waves of Young Lives Study
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Table 2: Effect of stunting at age 1 and 5 on stunting status at age 15

Country Stunting at age 15 | p-value 95% CI

Panel A, Stunting at age 1

Moderately stunted 21 < 0.001 0.18 - 0.24
(0.015)

Severely Stunted 37 < 0.001 0.33 - 0.41
(0.020)

Panel B, Stunting at age 5

Moderately stunted 27 < 0.001 0.25 - 0.30
(0.014)

Severely Stunted .58 < 0.001 0.53 - 0.63
(0.024)

Notes: This table is based on data from the younger cohort of YLS.
The dependent variable in column (2) is stunting at age 15 in dummy form. All
regression estimations involve fixed effects at the sentinel site level, and Standard
errors in parentheses are clustered at the sentinel site level. Results are obtained
by estimating (1) Controls include age, sex, residence, household size, wealth
status, and mothers’ education
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Table 3: Effect of stunting at age 1 and 5 on stunting status at age 15,
country-specific results

Country Stunting at age 15 | p-value 95% CI

Ethiopia, Stunting at age 1

Moderately stunted .19 (0.030) < 0.001 | 0.12-0.25
Severely Stunted .29 (0.030) < 0.001 | 0.22-0.35
Stunting at age 5

Moderately stunted .26 (0.034) < 0.001 | 0.19-0.33
Severely Stunted .49(0.038) < 0.001 | 0.41-0.57
India, Stunting at age 1

Moderately stunted .19 (0.030) < 0.001 | 0.13-0.25
Severely Stunted 41 (0.031) < 0.001 | 0.35-0.48
Stunting at age 5

Moderately stunted .32 (0.027) < 0.001 | 0.27-0.38
Severely Stunted .60 (0.047) < 0.001 | 0.51-0.71
Peru, Stunting at age 1

Moderately stunted .24 (0.236) < 0.001 | 0.20-0.29
Severely Stunted .36 (0.047) < 0.001 | 0.26 - 0.46
Stunting at age 5

Moderately stunted .25 (0.022) < 0.001 | 0.21-0.30
Severely Stunted .51 (0.045) < 0.001 | 0.42-0.61
Vietnam, Stunting at age 1

Moderately stunted .22 (0.031) < 0.001 | 0.16 - 0.29
Severely Stunted 46 (0.052) < 0.001 | 0.36 - 0.57
Stunting at age 5

Moderately stunted .24 (0.026) < 0.001 | 0.17-0.30
Severely Stunted .74 (0.056) < 0.001 | 0.62-0.86

Notes: This table shows country-specific estimates of the effects of stunting at
age 1 and 5 on nutritional outcome at age 15. The dependent variable in column
(2) is stunting at age 15 in dummy form. All regression estimations involve fixed
effects at the sentinel site level, and standard errors in parentheses are clustered at
the sentinel site level. Controls include age, sex, residence, household size, wealth
status, and mothers’ education
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Figure A.1: GNI per capita trajectories of Young Lives Study (YLS) countries
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Notes:This figure shows the trend of per capita Gross National Income among Young Lives
Study countries since 2000. GNI per capita (formerly GNP per capita) is converted to U.S.
dollars using the World Bank Atlas method. GNI, calculated in national currency, is usually
converted to U.S. dollars at official exchange rates for comparisons across economies, although
an alternative rate is used when the official exchange rate is judged to diverge by an excep-
tionally large margin from the rate actually applied in international transactions. To smooth
fluctuations in prices and exchange rates, a special Atlas method of conversion is used by the
World Bank. This applies a conversion factor that averages the exchange rate for a given year
and the two preceding years, adjusted for differences in rates of inflation between the countries.
Data used in the figure comes from the World Bank, World Development Indicators (WDI)
(World Bank, 2023)



Figure A.2: Trends in stunting among children and overweight /obesity among adults in YLS
countries
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(b) Overweight or obesity among adults (BMI > 25)
Notes:This figure shows the trend of under-five age children with stunting (too short for their age)

and adults with overweight or obesity (BMI > 25) in YLS countries since 2000. Data used in this
figure comes from Our World in Data.
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