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2. Judul dapat secara jelas menggambarkan masalah yang ditulis dalam jurnal atau artikel ilmiah
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Abstrak/ Ringkasan
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PENDAHULUAN
Pendahuluan adalah pernyataan dari kasus yang kita selidiki,yang memeberikan informasi kepada pembaca untuk memahamitujuan spesifikasi kita dalam kerangka teoritis yang lebih besar.Bagian ini juga dapat mencakup informasi tentang latar belakang masalah, seperti ringkasan dari setiap penelitian yangtelah dilakukan dan bagaimana sebuah percobaan akanmambantu untuk menjelaskan atau memperluas pengetahuandalam bidang umum. Semua informasi latar belakang yangdikumpulkan dari sumber lain harus menjadi kutipan.

 

Catatan : jangan membuat pendahuluan terlalu luas. Ingat saja bahwa kita menulis jurnal untuk rekan yang juga memiliki pengetahuan yang sama dengan kita.

Metode Penelitian

Bagian ini menjelaskan ketika percobaan telah dilakukan. Peneliti menjelaskan desain percobaan, peralatan, metode pengumpulan data, dan jenis pengendalian. Jika percobaan dilakukan di alam, maka penulis menggambarkan daerah penelitian, lokasi, dan juga menjelaskan pekerjaaan yang dilakukan.  Aturan umum yang perlu diingat adalah bagian ini harus memaparkan secara rinci dan jelas sehingga pembaca memiliki pengetahuan dan teknik dasar agar bisa diduplikasikan.  

Selain itu, dalam ini dalam bagian ini juga menuliskan teknik sampling, proses validasi intrumen penelitian, teknik analisis data.  Penulisan metode penelitian menggunakan huruf Time New Roman 11, line spacing 1, justify, special first line 1 cm. 
BAHAN dan METODE

Bagian ini menjelaskan ketika percobaan telah dilakukan.Peneliti menjelaskan desain percobaan, peralatan, metode pengumpulan data, dan jenis pengendalian. Jika percobaandilakukan di alam, maka penulis menggambarkan daerah penelitian, lokasi, dan juga menjelaskan pekerjaan yangdilakukan. Aturan umum yang perlu diingat adalah bagian iniharus memaparkan secara rinci dan jelas sehingga pembaca

Hasil Penelitian dan Pembahasan

Bagian ini diawali dengan menyajikan data yang ringkas dengan tinjauan menggunakan teks naratif, tabel, atau gambar. Ingat hanya hasil yang disajikan, tidak ada interpretasi data atau kesimpulan dari data dalam bagian ini. Data yang dikumpulkan dalam tabel/gambar harus dilengkapi teks naratif dan disajikan dalam bentuk yang mudah dimengerti. 

Pada bagian ini, peneliti menafsirkan data dengan pola yang diamati. Setiap hubungan antar variabel percobaan yang penting dan setiap korelasi antara variabel dapat dilihat jelas. Peneliti harus menyertakan penjelasan yang berbeda dari hipotesis atau hasil yang berbeda atau serupa dengan setiap percobaan terkait dilakukan oleh peneliti lain. Ingat bahwa setiap percobaan tidak selalu harus menunjukkan perbedaan besar atau kecenderungan untuk menjadi penting. Hasil yang negatif juga perlu dijelaskan dan mungkin merupakan sesuatu yang penting untuk diubah dalam penelitian Anda  Penulisan hasil dan pembahasan menggunakan huruf Time New Roman 11, line spacing 1, justify, special first line 1 cm.

HASIL

 

Di sini peneliti menyajikan data yang ringkas dengan tinjauanmenggunakn teks naratif, tabel, atau gambar. Ingat hanya hasilyang disajikan, tidak semua interpretasi data atau kesimpulandari data dalam bagian ini. Data yang dikumpulkan dalamtabel/gambar harus lengkap teks naratif dan disajikan dalam bentuk yang mudah dipahami. Jangan ulangi secara panjanglebar data yang telah disajikan dalam tabel dan gambar

Kesimpulan dan Rekomendasi
Bagian ini hanya menyatakan bahwa peneliti berpikir mengenai setiap data yang disajikan berhubungan kembali pada tujuan yang dinyatakan dalam pendahuluan. Dengan mengacu pada bagian pendahuluan dan kesimpulan, seorang pembaca harus memiliki ide yang baik dari penelitian ini, meski pun hanya rincian spesifik.. 

Rekomendasi berisi pokok-pokok hasil penelitian yang direkomendasikan kepada peneliti lain dalam menerapkan atau melanjutkan penelitian tersebut. Kesimpulan dan rekomendasi Penulisan kesimpulan dan rekomendasi menggunakan huruf Time New Roman 11, line spacing 1, justify, special first line 1 cm.
KESIMPULAN

 

Bagian ini hanya menyatakan bahwa peneliti berpikir mengenaisetiap data yang disajikan berhubungan kembali pada pernyataan yang dinyatakan dalam pendahuluan. Denganmengacu pada bagian pendahuluan dan kesimpulan, seorang pembaca harus memiliki ide yang baik dari penelitian ini, meski pun hanya rincian spedifik
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Jika dalam naskah ada table gambar dll maka pedomannya sebagai berikut: 

DAFTAR PUSTAKA
Semua informsi (KUTIPAN) yang didapat peneliti harus ditulissesuai abjad pada bagian ini. Hal tersebut berguna untuk pembaca yang ingin merujuk literatur asli. Perhatikan bahwareferensi yang dikutif benar-benar disebutkan pada jurnal yangkita buat.

 

Tabel, Gambar dan Persamaan

Tabel diberi judul di atas tabel tersebut, ukuran huruf 8 dengan garis vertical dihilangkan, diusahakan dalam satu kolom saja.

Tabel 1: Time New Roman 9

	Margin
	A4 Paper
	US Letter Paper

	Left
	18.5 mm
	14.5 mm (0.58 in)

	Right
	18mm
	13 mm (0.51 in)


Gambar diusahakan disusun dalam satu kolom. Identitas gambar diletakkan di bawah gambar.

Gambar 1. Time New Roman 9
Persamaan
Persamaan ditulis menggunakan MS Equation diberi nomor urut dibagian kanan persamaan
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Review Article

Reducing stunting by improving maternal, infant and young
child nutrition in regions such as South Asia: evidence,
challenges and opportunities

Kathryn G. Dewey

Deprment o Nt v Program i ot cnd Camnty Naon Uty of e, Do, Das,Cifms, USA

Abstract

Meeting the high nutrient needs of pregnant and lactating women and their young children in regions such
s South Asia s challenging because diets are dominated by staple foods with low nutrient density and poor
‘mineral bioavailability. Gaps in nutritional adequacy in such populations probably date back to the agricul-
tural revolution ~10000 years ago. Options for improving diets during the first 1000days include dietary
diversification and increased intake of nutrient-rich foods, improved complementary feeding practices,
‘micronutrient supplements and fortified foods or products specifically designed for these target groups
Evidence from intervention trials indicates that several of these strategies, both prenatal and post-natal,
can have a positive impact on child growth, but results are mixed and a growth response is not always
observed. Nutrition interventions, by themselves, may not result in the desired impact if the target popula-
tion suffers from frequent infection, both clinical and subclinical. Further research is needed to understand
the mechanisms underlying both prenatal and post-natal growth restriction. In the meantime, implementa-
tion and rigorous evaluation of integrated interventions that address the multiple causes of stunting is a high
priority. These intervention packages should ideally include improved nutrition during both pregnancy and
the post-natal period. prevention and control of prenatal and post-natal infection and subelinical conditions
that restrict growth, care for women and children and stimulation of carly child development. In regions
such as South Asia, such strategies hold great promise for reducing stunting and enhancing human capital
formation,

Keywords: child growth, complementary feeding, maternal nutrition, micronutrient malnutition, nutritional inter-
ventions,stunting.

Cortespondence: Pof Kthryn G. Devey, Depariment o Nutitio and Program i Intcrmationaland Commurity Nutiion, Uiversty o
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Introduction

It is widely recognized that the key ‘window of
opportunity" for reducing stunting is the ~1000 days
from conception until 2years of age (Victora ef a.
2010, hitpy/www thousanddays.org). Assuring ade-
quate maternal nutrition prior to conception is also

likely to be important (Bhutta ef a. 2013a; Prentice
et al. 2013). This paper will briefly discuss the chal-
lenges to meeting nutrient needs during the first
1000days, the various strategies that can be used
to improve nutrient intake in these larget groups.
the evidence for an impact on lincar growth or
stunting from prenatal and post-natal nutrition
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interventions and the need for integrated approaches
that address the multifactorial actiology of stunting, with
an emphasis on South Asian populations.

Challenges to meeting nutrient needs
during the first 1000days

Nutrient requirements are high during pregnancy and
lactation because of the need to support fetal growth
and production of breast milk. In comparison with a
non-pregnant, non-Jactating woman, energy needs are
13% higher during pregnancy and 25% higher during
lactation, and protein needs are 54% higher during
both periods (Institute of Medicine 2006). For several
‘micronutrients, the relative increase in recommended
intake is 250%, such asfor folate and iron during preg-
nancy and for vitamin A, vitamin C,vitamin B6.iodine.
and zinc during lactation. This poses a challenge
because women in low-income settings often have
limited access to nutrient dense foods.

Children under 2years of age also have high nutrient
needs o support growth and development. Moreover.
breastied infants typically consume  relatively small
amounts of foods other than breast milk (Dewey &
Brown 2003). Ifants need complementary foods with
‘much higher nutrient density (amount of each nutrient
per 100 k) than i required for adult dits. For exam-
ple. per 100kcal of complementary food. a breastied
infant at 6-8 months needs nine times as much iron and

Key messages

four imes as much zinc as a male adult (Dewey 2013).
The greatest challenge for meeting micronutrient needs
of breastd children typicall occurs during the second
‘6months of lf. Infants should receive the most nutr-
ent.rich foods available in the houschold,yet ofen the
‘oppsite i the case in lowincome seltngs where they
are typically fed nutrient-poor, watery porridges. Gaps
in nutrient iniake a this age are generall greatest for
iron and zinc (Vita & Dewey 2013). butother nutrients
may be problematic (such a calcium, vitamin A and cer-
tain B vitamins) depending on the types of foods con-
sumed (Dewey 2013). Even if breastfed infanis are
given family foods that are mutritionally adequate for
the rest of the houschold. their intake of certain key
nutrients is likely to be lower than recommended
(Vossenaar & Solomons 2012).

Infants are often fed cereal-based poridges as the
primary complementary food. but heavy reliance on
Such foods is problemati for several reasons. Frst,
the porridges prepared from cereal flours end to be
very low in energy density. o the child has o consume
4 large volume in order to meet enerzy needs. The
child's stomach capacity limits how much can be
consumed n a single fecding, thus f meal frequency is
ow, the bulkiness' of cereal.based dies can be a lm
ing factor (Dewey & Brown 2003). Second.if the infant
consumes a_typical amount of porridge (100-
200keal day ). the amounts of other nutrient.rich
foods that can be consumed are limited because
total energy needs from complementary foods are

= Meeting the high nutrient needs of pregnant and lactating women and their young children in regions such as

South Asi is challenging because dets are dominated
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include diecary dversiication and increased intake of

utrient.rich foods,improved complemenary feeding practices, micronutrient supplements and forcied foods

or products specifcally designed for these trget groups.

« Evidence from incervention trals ndicates that several o these strateges, both prenatl and postnaal can have 3.
posiive mpac on child growth. However, there s considerable heterogeneicy in growth. response to such

ncerventons.

« Nutriton interventions should cover bath pregrancy and the post-natal period and are liely to have a greater

impac on chid growthif they are delivered as part of 3

pacage that addresses the multiple causes of sunting,

including prevention and control of prenatal and post.naal infecton and subclnical conditions that restrict

growth, re for women and children and sumuagon of

early child development.
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only 200-300keal day " at 6-12months. Last, the
inhibition of iron and zinc absorption by phytate
in cereal-based diets makes it diffcult to meet
requirements for those nutrients, which are high
during infancy.

The challenges described earlier have affected
human populations for thousands of years, ever
since the agricultural revolution when farming
became the principal means by which food was pro-
cured, rather than hunting and gathering wild
foods. Estimates based on presumed food intake
of hunter-gatherers suggest that diets before the
agricultural revolution ~10000years ago were
‘much higher in many nutrients than modern diets
(Eaton & Eaton 2000). Pre-agricultural humans
consumed a wide variety of animal-source foods
and wild plant foods. while cereal grains and
legumes were minor parts of the diet. Estimates of
the nutrient intakes of infants and young children
in pre-agricultural societies. based on breast milk
and premasticated foods provided by their mothers,
suggest that the typical pre-agricultural diet was
probably more than adequate to meet nutrient
requirements (Dewey 2013). The agricultural revo-
lution resulted in a dramatic shift in human diets
towards consumption of cereal grains and other
starchy foods, which was accompanied by a deterio-
ration in nutritional status in many populations and
a reduction in average adult height. In high-income
countries, average height has increased over the
past ~100 years in parallel with improved nutrition
(e increased consumption of animal-source foods)
and reduced infectious disease. In low-income popula-
tions, however,stunting in height remains widespread.

In South Asia, children's diets are very poor. For
example. in Afghanistan, Bangladesh, India, Nepal and
Pakistan, the proportion of children 6-24months old
‘who are fed even a minimally adequate diet ranges from
12% in Afghanistan to 24% in Nepal (Afghanistan
Minisry of Public Health & UNICEF 2013; NIPORT
etal, 2015; Ministry of Women and Child Development
(MWCD) 2015; Ministry of Health and Population
(MOHP), New ERA. and ICF International 2012;
NIPS & ICF International 2013). Low dietary diversity
isamajor reason for this ituation. The latestsurveys in
these countries indicate that less than 30% of chikdren

i this age group were fed foods from at least four of
the seven key food groups the day prior 1o the survey.
Correspondingly. the prevalence of stunting among
children under 5 earsin this region is very high. 38%
(UNICEF 2015).

Strategies to meet nutrient needs
during the first 1000days.

The most common options for meeting mutrient
needs of pregnant and lactating women in lower-in-
come populations include dictary diversification
and selection of nutrient.rich foods, fortification or
biofortfication of staple foods, supplementation
with multiple micronutrients and use of fortified
food products specifically designed for this target
group. Dietary diversifcation and  increased con-
sumption of nutrient.rich foods is the primary long-
term goal, but this requires resolving barriers posed
by limited access and high cost of such foods. Even
with a relatively diverse diet, it may sil be difficult
1o meet iron needs in pregnancy. Thus, other strate-
sies have been implemented to help close the nuti-
ent gaps for pregnant and lactating women. One
option is fortification or biofortifcation of staple.
foods, which can increase intake of certain key nutri-
ents such as iron, zinc and vitamin A. Another option
s multple micronutrient supplementation, which has
been extensively evaluated for pregnant women. A
hird option is promotion of fortifed food producs that
are designed for pregnant and lactating women and
contain both micronutrients and macronutrients, thus
providing essential fatty acids and high-quality protein
in addition to vitamins and minerals.

‘There are also several options for meeting nutri-
ent needs of breastfed infants and children during
the period of complementary feeding (6-24 months).
Again, dietary diversification and selection of nutri-
ent.rich complementary foods i the main long-term
goal. but access and cost are often barriers, and it is
challenging to meet iron needs even with a reltively
diverse diet (Vitta & Dewey 2012). For infants and
young children, fortifcation of staple foods that are.
consumed by the general population (e.z. wheat
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flour, maize and rice)is unlikely to close a significant
portion of the ‘gap’ in micronutrient intake from
complementary foods. (particularly for iron and
zinc). because children under 2 years typically cat
very small quantities. For this reason. specialized
products targeted at infants and young children have.
been developed.

Fortfied products for complementary feeding have
been categorized into three general types (Dewey &
Vitta 2013): (1) fortfed blended foods: (2) micronutri-
ent powders; and (3) complementary food supplements.
Fortifed blended foods are typically made from cercals,
legumes and sugar or oil and fortfed with certain
‘micronutrients. When pre-cooked, they are convenient
because they require ltle preparation time. In addiion.
the use of central processing faclitates quality control.
The main disadvantages of fortiied blended foods are
that (1) it s dificult to ensure adequate micronutrient
inake from such products because of the large variabil-
ity in the amount of product consumed (Dewey 2003).
(2)the daily ration of such products usually provides a
reltively large amount of energy (e.g. 200kcal day "
which may displace breast milk, and (3) over-reliance
on a single food may reduce dietary diversty and limit
intake of animak source foods, fruits and vegetables. In
part to overcome these disadvantages, micronutrient
powders and complementary food supplements have.
been developed. Micronrient powders usually contain
only vitamins and minerals and are used for home forti-
ficationof traditional infant oods. Adding micronutrient
powders to complementary foods just before a feeding
ensures that the child receives a full daily dose of
‘micronutrients with no nutrient loses due to cooking.
Because these products usually contain little or no
eneray. they will not displace breast ik or other foods.
and they are generally less expensive than food-based
options. The disadvantages of micronutrient powders
are that itis dificult to nclude all of the essential nutri-
ents without spliting the sachet into two portions per
day. and they generall do not increase energy. fat o
fatty acid, or protein content of the diet. In adion.
strong communication straegies may be needed to
ensure long-term adherence and compliance with in-
structions (¢ 2. mixing the powder with the first portion
of food offered so the ful dose is consumed). Comple-
mentary food supplements are fortiied food-based

products to be added to other foods (i for home forti-
ficaton) or eaten alone to improve both macronutrient
and_micronutrient intake, such as smallquantity
(e:2 20gday ") liid-based nutrient supplements (LNS)
and fortfed fullfat soy flour (2. Ying Yang Bao (Sun
et . 2011)). These products can provide esseiial fatty
acids, micronutrients, macrominerals and  high-quality
protein (usually from powdered milk). depending on
the formulation. As with micronutrient powders, com-
plementary food supplements provide the fullntended
dose of key nutrients regardess of the amount of staple:
foodtypically consumed. and there is no loss in nutrient
content due to cooking. Because the energy content is
relatively low. these products are unlikely to displace
breast milk. However, complementary food supple-
ments are usually more expensive than micronutrient
powders. so it is important to evaluate whether the
potential benefits of increased energy density. essential
fatty acid content and protein content of complemen-
tary foods are important in the target population.

Impact of prenatal nutrition
interventions

In low-income and middle-income countries, ~20% of
stunting in children under S years of age is attributable
tosmallsize a birth (Christian tal. 2013), although this
percentage willlikely vary considerably across popula-
tions. Thus, it is critical to understand the potential
impact of prenatal nutritin interventions on fetal
lincar growih and newbom stunting. Unfortunately.
many studies have reported only birth weight, not
length,so the evidence to direcly evaluate this question
is sparse.

Girard & Olude recently evaluated the impact of
nutrition education and counselling during pregnancy.
on birth weight and ofher pregnancy outcomes (Girard
& Olude 2012). In a meta-analysis of 13 studies, there
was an increase in mean birth weight (+105 ). but this
s significant only when nutrition education/counsel-
ling was coupled with nutrition support in the form of
food supplements, micronutrient supplements or nutri-
tion safety net inerventions. The authors did not report
on birth length.
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Numerous trials have examined the effect on birth
outcomes of prenatal multiple micronutrient (MMN)
supplementation, and results have been summarized
in two meta-analyses (Fall et al. 2009; Ramakrishnan
et al. 2012). In the fist meta-analysis (Fall et al. 2009).
there was a small but significant effect on mean birth
weight (+22g) and an 11-17% reduction in the inci-
dence of low birth weight (<2500) but no signficant
effect on birth length (+0.06cm). In the second meta-
analysis (Ramakrishnan ef a. 2012), there was a signif-
icant (+53 ) effect on mean bith weight and a 14%
reduction inlow bith weight: data on birth length were.
ot presented. Results from a recent large tral of MMN.
supplementation in rural Bangladesh (n=28516 live-
bom infants; West et al. 2014) were very similar o the
estimates from the 2012 meta-analysis: a signifiant
(+54g) effect on mean birth weight, a 12% reduction
inlow birth weight and a small (+0.2cm) but significant
effect o birth length. Inall of thes tral,the effect of
MMN supplementation may have been underestimated
because the control group usually received iron and folic
acid tablets, which may also have had an impact on fetal
rowth (Imdad & Bhutta 2012a).

Balanced energy-protein supplementation of preg-
‘nant women is another intervention strategy that has
been evaluated in several populations. In a meta-
analysis published in 2003 (Kramer & Kakuma
2003). there was a significant effect on mean birth
weight (+38g) but not birth length (+0.1cm). In
an updated meta-analysis in 2012 (Imdad & Bhutta
2012b). the increase in mean birth weight was
somewhat larger (+73g) and there was a 32%
reduction in low birth weight; data on birth length
were not reported.

There have been only a few evaluations of fortfied
food products specifcaly designed for pregnant and/
or lactating women. Three studies to date have
reported the impact of LNS designed for this target
‘roup. One was a trial comparing medium-quanity
LNS (373kealday ") with MMN tablet, both given
prenatally (1=1296) (Huybregts et al. 2009). While
the diffrence in birth weight between groups was not
significant (+31 g, P=0.2), birth length was signifcantly
greater in the LNS group (+046cm, P=0.001). The
same research group previously showed that MMN
(vs. the control) increased  birth length by 0.36cm

(Roberfroid et . 2008): thus,the toal predicted impact
of LNS vs. control would be 0.46 +0.36~0.82cm. The
effect on birth length of LNS vs. MMN was sreater in
higher-risk mothers [those with body mass index
(BMI) < 18.5kgm-? and those with anacia at base-
line]. Two studies have examined the effect on birth
outcomes of small-quantity LNS (118kealday ')
compared with MMN tablets or iron and folic acid
(Adu-Afarwuah et al. 2015; Ashorn et al. 2015). In
Ghana (Adu-Afarwuah et al. 2015). there was a
significant (+85 8) difference in birth weight com-
pared with the iron and folic acid group. but the
difference in birth length was not significant in the
study group as a whole. However, among first-time
‘mothers (who had lower BMI and were more likely
1o be anaemic and have malaria at baseline than
multiparous women). infants in the LNS group
had greater birth length (+0.91 cm). head circum-
ference (+0.5cm) and birth weight (+237g) com-
pared with the iron and folic acid group: similar
differences were found when comparing the LNS
and MMN groups among first-time mothers. In
Malawi, there were no significant_intervention
group differencesin birth size except for arm circumer-
ence (which was larger in the LNS group). but among
women with educational levels below the median
(<dyears). the proportion of infants with newbom
stunting was significantly lower in the MMN (103%)
and LNS (14.9%) groups than n the iron and folic acid
group (225%).

In a recent cluster-randomized effectiveness trial
(the RangDin Nutrtion Study. clinicaltrias gov.
NCTOI715038) conducted within a community health
program in rural Bangladesh. 4011 pregnant women
were randomly asigned to receive small-quantity
LNS o iron and folc acid during pregnancy (Mridha
et al. 2016). There was a significant effect of LNS on
mean birth weight (+41 2) and birth length (+0.2cm)
and a reduction in the percentage of infants who were.
stunted at bith (18.6% vs. 22.6%) and who had a head
circumference zscore <~2 at birth (205% vs. 249%).
The effects of LNS on newborn stunting were greatest
i infants bom before a 10-week interruption in LNS
distribution (16.1% vs. 23.0%) and in infants born to
women <4years of age or with houschold food
insecurity.
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Al four of the aforementione tials using LNS have.
demonstrated heterogeneity in response, with reater
impact scen in more vulnerable women. This s impor-
tant with regard to the potentialfor targeting of prena-
tal nutition interventions o women who are most
likely to benefit.

There is considerable interest in whether nutriion
interventions that begin before conception have a larger
impact than interventions that begin during pregnancy.
given that many women in lower-income countres do
not seck antenatal care until the second trimester or
later. Although several such trials are underway, few
published data are available. Results from the Mumbai
Maternal Nutrition Project were recently published
(Potdaretal. 2014). In this randomiy controlled efficacy
tria,all women were scheduled to receive a daily snack
beginning at least 3months prior o pregnancy and con-
tinuing until delivery: the intervention sroup received
snacks (164 kealday ) that included green leafy vege-
tables, fruit and milk and contributed 10-23% of the
recommended intakes for six micronutrients, whereas
the control sroup received snacks made from low.
‘micronutrient foods (potato and onion: §8 kcal day "
In total, 6513 women were enrolled. of whom 2291
became pregnant; newbom measurements were avail-
able for 1360 infants. There was no overall effect on
birth weight (+26g. P=0.22) or length (data not
shown) in the sample as a whole, but among those.
‘who actually started supplementation at least 3months
before pregnancy. there was a significant effect on
birth weight (+482) and percentage with low birth
weight (34% vs. 41%). Contrary to expectations,
these effects were seen only in women with higher
BMI at enrollment (218.6kgm ™) and not in under-
weight women. Additional evidence on interven-
tions that begin pre.conception is needed before
any conclusions can be drawn regarding program-
‘matic implications.

Impact of post-natal nutrition
interventions

There are two key periods during the postnatal
“window of opportunity: 059 monts, when exclusive
breasteeding is recommended, and 6-239 months,

‘when interventions to improve complementary feed-
ing are usually implemented. Although exclusive
breastfeeding during the first 6 months has a signif-
cant impact o infant morbidity and survival, there
is lttle evidence to date of an impact on stunting
when considering evidence from randomized trials
to promote exclusive breastfeeding (Bhutta ef al.
2008: Black et al. 2013). However, a significant effect
on linear growth may be difficul to detect unless the
study population has a high rate of infection in carly
life, when exclusive breastfeeding may promote.
growth by reducing infection. Some observational
studies support this linkage (e.z. Engebretsen ef l.
2008). but it is diffcult to rule out reverse causation
(. that sicker infants are more likely to be supple-
mented with non-breast milk fluids or foods).
Because there is insuficient evidence to evaluate.
the impact of exclusive breastfeeding during the first
6 months on stunting, the remainder of this section
willfocus on complementary fecding interventions.

‘Overall, complementary fecding interventions have
strong potential for a major impact on stuning. but
the evidence to date s mixed (Bhutta et a. 2013; Dewey
& Adu-Afarwuah 2008).

Educational interventions to improve complemen-
tary feeding practices are often effective at changing
behaviours, but most have shown cither no impact or
only a modest effect on linear growth (Dewey &
Adu-Afarwuah 2008). An exception was a cluster-
randomized trial conducted in Peru (Penny ef al.
2005) in which stunting at 18 months of age was 5%
in the intervention group. compared with 15% in
the control group. That trial emphasized three key
messages, one of which was consumption of nutrient-
ich animal-source foods, and the study was conducted
in 2 population where animal-source foods were avail-
able and affordable. Two other studies, in China (Shi
et al. 2010) and in India (Vagir ef al. 2013), have also
demonstrated the potential o reduce stunting via edu-
cational approaches emphasizing dietary diversity and
‘consumption of animal.source foods, although in both
cases, the impact on linear growth was quite small

‘The cluster-randomized trial in India. (Var et al
2013), conducted in Andhra Pradesh, is worth highlight-
ing because it included education on both nusition and
childdevelopment. There were three  intervention
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‘roups (n =200 mother-infant pairs per group): 1) con-
trol [routine Integrated Child Development Services
(ICDS)}: (2 ICDS plus 11 messages on breastfeeding
and complementary feeding (CF group); and (3) ICDS
plus 11 messages on breastfeeding and complementary
feeding and additional education and play groups for
responsive feeding and psychosocial stimulation
(RCF&PG group. 27 messages in total). Both inter-
vention groups received bi-weekly visits by trained
village women for 12months, when infants were
between 3 and 15months of age. Infants in the CF
group (but not the RCF&PG group) had greater
length gain than infants in the control group. but
the differences in stunting at 15months were not
significant (37% vs. 28% vs. 36% in control, CF
and RCF&PG, respectively). The mental develop-
ment score at 15months was higher in RCF&PG
children than in control children (+3.1 points). The
authors observed thal micronutrient intakes were
low in all groups, despite increases in enerzy and
protein from complementary foods in the interven-
tion groups. This situation, plus the possibility that
the number of messages in the RCF&PG may have
been overwhelming, may account for the lack of
‘rowth response in the RCF&PG group.

In some populations, low energy density of comple-
‘mentary foods may limit energy intake. Interventions
to increase the energy density of complementary foods
have yielded mixed results. Of five studies previously
reviewed (Dewey & Adu-Afarwuah 2008), two had a
positive impact on linear growth but three had no
impact on energy intake o growth. Increased energy
density may be effective when the traditional comple-
‘mentary food has a low energy density and infans are
‘unable to compensate by increasing the volume of food
consumed or feeding frequency, but otherwise, this
strategy s not likely to affect growth.

Forlfication  of  complementary foods  with
‘micronutrients via central processing or home forti-
fication strategies (such as micronutrient powders).
without any additional macronutrients. (cnerzy.
protein or fat). has generally not affected lincar
‘rowth (Dewey & Adu-Afarwuah 2008, Ouédraogo
et al. 2010, CIGNIS Study Team 2010, De-Regil
et al. 2011). Similarly. strategies to increase bio-
availability of key nutrients such as iron and zinc

have generally failed to reduce stunting (Mamiro
et al. 2004; Mazariegos et al. 2010). One exception
s a randomized trial conducted in India (Dhingra
etal. 2004) where milk powder (ortified or unforti-
fied) was given for 1year to 465 children whose
average age was 23months. The group given the
fortiied milk had significantly less morbidity and
greater weight and height gain than the sroup given
unfortfied milk. In thistrial,the use of milk powder
as the food vehicle for the extra nutrients may have
increased the likelihood of a pasitive growth response to
a fortified product, because milk supplies substantial
amounts of growth-promoting macronutrients and does
not contain ‘ant-nutrients' such as phytic acid (which
can interfere with absorption of critcal nutrients).

Numerousinterventions have included the provision
of complementary foods or a food product offering
extra energy (with or without added micronutrients).
alone or in combination with some other strategy such
as education for caregivers. Some, but not all of these.
interventions have had a positive impact on linear
growth (Dewey & Adu-Afarwuah 2008). There has
been a wide range of impact, from rivial o relatively
large, which may reflct variations n the target popula-
tions' food security and the nutrient qualit of the food
provided. Three studics have directly compared provi-
sion of food coupled with an educational intervention
vs. education only (Bhandari et al. 2001; Roy et al.
2005; Chrisian et al. 2015). All were conducted in
South Asia, and in all cases, there was a greater impact
when the package included food.

The need for integrated approaches

Itis becoming increasingly evident that mutition inter-
ventions, by themselves. may not result n the desired
impact if the target population suffers from frequent
infection. both clnical and sublinicl (i asymptom-
atic). Itis well known that infections can cause linear
growth retardation, but subclinical conditions such as
environmental enteric dysfunction, inflammation and
other physiological responses to environmental insults
(including mycotoxins and houschold air pollution)
are likely to be far more common than clinically obvi-
ous infections and may account for a large proportion
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of stunting (Dewey & Mayers 2011; Khlangwiset cf al.
2011: Smith efal. 2011; Prendergast & Kelly 2012: Smith
etal,2012). Research studies are uncovering the mech-
anisms by which these conditions adversely affectlinear
growth — both inuiero and post-natally. Meawhile, the
reduction of stunting requires strategies to preven and
manage infection and to reduce exposure o the
putative causative agents of subclinical conditions
that impair growth. It is likely that the combination
of these strategies with appropriate nufrition inter-
ventions will be most effective. as adequate nutrition
can reduce the negative impact of infections on
growth by strengthening the immune system, provid-
ing extra amounts of nutrients to compensate for
effects of infection and allow for catch-up growth,
preventing poor appeite caused by nutrient defi-
ciencies, and favouring the growth of beneficial
bacteria in the gut that enhance gut function and
immune defences (Dewey & Mayers 2011).

A few large-scal trials are underway that combine
nutrition and infection control. These include the
WASH Beneits Trial (water, sanitation and hygiene
interventions:singly. combined or in combination with
nutrition interventions — hitp/wwwwashbenefits net))
in Bangladesh and Kenya and the Sanitation, Hygiene.
Infant Nutrition Efficacy Project in Zimbabwe (inde-
pendent and combined effects of improved water,
sanitation and hygiene and improved infant feeding
hitp:iwww.sde.admin.chien/Home/Projects/Project_
Detail?projectdbID=218331). Both trials target
mainly the post-natal period. Encouraging results
were recently published from a cluster-randomized
rialin Burkina Faso in which the intervention sroup
received a ‘package” that included provision of small.
quantity LNS to infants between 9 and 18 months of
age together with weekly home visits that included
morbidity surveillance and treatment of diarrhoea
and malaria (Hess e al.2015). There was a 25% reduc-
tion in prevalence of stunting at 18months (29% vs.
39% in intervention v. non-intervention children)
and significant positive effects on molor, language and
personal-social development.

Enhancing child development, not just physical
growth, should be an inegral part of strategies to
reduce stunting and its longer-term sequelac with
regard to human capital (Hoddinott et al. 2013).

Integrated interventions that include components to
improve carly chikd development via psychosocial stim-
ulation, responsive feeding and care for mothers and
children may result in a larger impact on growth and
behavioural development than would be expected from
single interventions (WHO 1999: Yousafzai t al. 2013).
Thus. the ideal package would combine improved
nutriion, infection control (including WASH) and
interventions to enhance child development and would
tackle the entire ‘window of opportunity’, ie. both the
prenatal and post-natal periods. To date, this type of
‘comprehensive approach has not yet been attempted
in effcacy o effectiveness tials

Summary and conclusions

In regions such as South Asia, meefing nutrient needs
during the fist 1000 days s major challenge. Pregnant
and lactating women and their young children need
diets with high micronutrient density, but in low-income
populations. intakes are usually well below recom-
mended amounts for several key mutrients because.
dicts are dominated by staple foods with low nutrient
density and poor mineral bioavailability. Gaps in nutri-
tional adequacy in such populations probably date back
o the agricultural revolution ~10000 years ago. Prior
o that time, stunting was less common an intakes of
key nutrients were likely considerably higher than
observed today. For modem populations relying on
predominantly cereal-based diets. nutrent deficiencies
‘and stunting are widespread.

Several options for improving diets of pregnant
and lactating women and their infants exist,includ-
ing dietary diversification and increased intake of
nutrient.rich foods, improved complementary feed-
ing practices, micronutrient supplements and forti-
fied foods or products specifically designed for
these target groups. Evidence from intervention trils
indicates that several of these strategies. both prena.-
tal and post-natal, can have a positive impact on
child growth. However, there is considerable hetero-
geneity in growth response to such interventions,
which s ikely to be related to the potential to bencfit
(ic. i the population malnourished?) as wel as the
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potential to respond (ic. are there other factors
constraining the abiliy to increase linar growth?)
to improved nutrition.

“Thus.to design effective srategies {0 reduce stunting.
‘we need to better understand the mechanisms underly-
ing both prenatal and postnatal growth restrictons. In
particula, research is needed to examine the conse-
quences of clinical and subcliical infectin and inflam-
‘mation, the role of the microbiome, the impact of
environmental contaminants (e, aflatoxin and house-
hold air pollution). the importance of specific nutrients
reqired for lean body mass deposition and other food
constituents, the influence of matemal mental health
and caregiver behaviours, and the long-term effects of
prenatal nutrition and epigenetic influences on growth
and development of offpring.

Meanwhile, there are several policy and program-
‘matic implications of the evidence available to date.
First, because a considerable. proportion of stunting
occurs before birth, nutrition interventions should
cover both pregnancy and the  postnatal period.
Second, nutition interventions are likely to have a
reater impact on growth i they are delivered as part
of a package of interventions that address the muliple
causes of stunting. This means that attention should
be paid to prevention and control of prenatal and
post-nata infection and sublinical conditions that re-
srict growth, care for women and children, and stimu-
ation of early child development. This is particularly
relevant for South Asia, where it is common for
‘women to be poorly nourished both prior to and dur-
ing pregnancy. poor hygiene and sanitation are wide-
spread problems, and the prevalence of child
stunting is very high. These conditions, combined
with the large population of the region, mean that ef-
forts to reduce stunting globally must include an em-
phasis on South Asia. Integrated interventions that
simultaneously address all of these factors hold great
promise for reducing stunting and enhancing human
capital formation in this region and elsewhere.
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