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Abstract

‘Hidden hunger’ is a term used to describe human deficiencies of key vitamins and

minerals, also known as micronutrients. While global in scale, the prevalence of

micronutrient deficiencies is particularly high in South Asia despite recent

successes in economic growth, agricultural output and health care. The present

paper reviews the most recent evidence on patterns and trends of hidden hunger

across the region, with a focus on the most significant deficiencies – iodine, Fe,

vitamin A and Zn – and interprets these in terms of health and economic

consequences. The challenge for South Asian policy makers is to invest in actions

that can cost-effectively resolve chronic nutrient gaps facing millions of house-

holds. Appropriate solutions are available today, so governments should build on

evidence-based successes that combine targeted health system delivery of quality

services with carefully designed multisector actions that help promote healthier

diets, reduce poverty and ensure social protection simultaneously.
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‘Hidden hunger’ is a term used to describe human

deficiencies in essential vitamins and minerals, also known

as micronutrients. Micronutrient deficiencies affect an

estimated two billion people, or almost one-third of the

world’s population(1). Iodine, Fe, vitamin A and Zn

deficiencies are the four micronutrient deficiencies of

greatest public health concern globally, due to their

high prevalence and associated health and developmental

consequences. Roughly one-third of children aged

6–59 months (children <5 years) in low- and middle-

income countries suffer from vitamin A deficiency

(VAD)(2) and 18% of children <5 years have Fe-deficiency

anaemia(3). Similarly, 30% of people worldwide suffer

from insufficient iodine intake(4) and 17% from inadequate

Zn intake(5). While there is overlap across such defi-

ciencies at both population and individual levels, and the

full extent of multiple deficiencies remains poorly docu-

mented, hidden hunger remains a global challenge.

That said, micronutrient deficiencies are more severe and

affect more people in poorer regions of the world. In 2013,

approximately 1·7% (95% credible interval 1·0, 2·6%) of all

deaths among children <5 years in low- and middle-income

countries were attributable to VAD, with 95% of these

deaths occurring in South Asia and sub-Saharan Africa(2).

Although the prevalence of insufficient iodine intake in

South Asia is comparable to the global average (32% com-

pared with 30%)(4), anaemia among pregnant women

(52%) and children <5 years (58%) exceeds the global

prevalence (38 and 43%, respectively), as does inadequate

Zn intake (at 30% v. the global average of 17%)(3,6).

This situation is of great concern for South Asia’s future

since it is associated with significant health consequences

that translate into huge economic losses. Despite recent

progress across much of South Asia in terms of economic

growth, agricultural output and exports, poverty reduction

and even some indicators of improved child nutrition,

the region’s burden of micronutrient deficiencies has

improved little for several decades.

The present paper highlights recent empirical evidence

on South Asia’s micronutrient deficiencies, documenting

trends and regional patterns while pointing to various suc-

cess stories around effective policies and programming.

Nationally representative data from country-level reports

and data sets, as well as data from peer-reviewed literature,

are reviewed, compiled and presented to provide a com-

prehensive understanding of what is known today about

hidden hunger in South Asia and where knowledge gaps

persist. The most recent data available cover a period that
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ranges from 2005 to 2014, and are constrained by a lack of

standardization of metrics and data gaps impairing con-

sistent cross-country comparability. However, important

conclusions about the state of deficiencies and the state of

knowledge are drawn out, and these suggest a need for

greater policy prioritization of such nutrition challenges

across the whole of South Asia in coming years.

South Asia’s nutrition challenges

South Asia presents a paradox: on the one hand, this region

has become the ‘fastest growing developing region in the

world’(7). Economic growth remains strongest in India, and

many of its neighbouring countries have recorded sig-

nificant poverty reduction (Bangladesh), falling rates of child

undernutrition (Nepal), declining illiteracy (Sri Lanka) and

growing agricultural productivity (such as in the livestock

sector in Pakistan)(8,9). On the other hand, this same region

is home to the world’s largest burden of malnutrition; that is,

the countries of South Asia are home to the largest number

of stunted children <5 years, face rapidly rising rates of

overweight and obesity with a related surge in diabetes and

chronic heart disease, and continue to suffer a wide range of

micronutrient deficiencies(10).

The four micronutrient deficiencies that we focus upon

in the current review, including Fe, iodine, vitamin A and

Zn, each has global significance in South Asia. Indeed, due

to population size, the highest global levels of disability-

adjusted life years attributable to hidden hunger are in

India, Bangladesh and Pakistan(11). For India alone, the

burden of the top four micronutrient deficiencies has been

estimated as representing an overall economic loss of 0·8

to 2·5% of India’s Gross Domestic Product – which in 2004

was already equivalent to roughly $US 17 billion per year

in monetary terms(12).

The following sections present the latest available data

on patterns and trends for hidden hunger, followed by a

discussion of the policy implications associated with

such significant nutrition concerns. While micronutrient

deficiencies often overlap with other forms of under-

nutrition as well as with obesity, the nature and extent of

such co-manifestations are poorly understood(13,14). As a

result, we limit the review to what is currently known

about the prevalence and distribution of micronutrient

deficiencies across South Asia. We do not seek to

determine deficiencies among obese or otherwise under-

nourished children as co-morbidities.

Patterns and trends of South Asia’s hidden hunger

Zinc

Wessells et al. estimated that the prevalence of inadequate

Zn intake in South Asia changed little between 1990 and

2005, although it increased in Bangladesh, Bhutan, India

and Pakistan (Fig. 1)(5). While these estimates are limited

by the modelling approach adopted of using FAO food

balance sheet data and must be clearly understood as

estimates of inadequate intake v. Zn status, they provide

estimates across the region that can be compared with the

rest of the world and tracked across time. Using similar

data, a recent analysis of the impact of rising concentra-

tions of atmospheric CO2 on Zn deficiency has suggested

that climate change could put an additional 138 million

people at risk for Zn deficiency by 2050: 48 million of the

affected people would live in India under a business-as-

usual scenario(15).

Other measures of Zn deficiency based on Zn status have

also been used to document South Asia’s burden and, while

not strictly comparable, in general these also report very

high rates in this region compared with other low-income

regions. For example, serum Zn concentration, which pro-

vides a more ‘direct’ measure of Zn deficiency, has been

reported at the national level in Afghanistan, Bangladesh,

Pakistan and Sri Lanka among women and children.

Measured this way, Zn deficiency defined as serum Zn

concentration <60 µg/dl is reported to be prevalent among
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Fig. 1 Trend in inadequate zinc intake between 1990 and 2005 in South Asia, by country: , Afghanistan;
, Bangladesh; , Bhutan; , India; , Maldives; , Nepal; , Pakistan; , Sri Lanka. (Data from

Wessells and Brown(6))
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15% of children <5 years in Afghanistan(16). In Bangladesh

and Pakistan, the prevalence is higher at 45 and 39%,

respectively. By contrast, in Sri Lanka, where Zn deficiency

was defined as <65 µg/dl in the morning and <57 µg/dl in

the afternoon, the prevalence was found to be substantially

lower at 5·1%(17).

Such comparisons should be treated cautiously given

methodological differences (e.g. the Bangladesh survey

adjusted for inflammatory markers and Sri Lanka excluded

children with high C-reactive protein levels(18,19)). In

Bangladesh, deficiencies are higher in slums (52%) and

rural areas (49%) compared with urban areas (30%)(19).

Conversely, the prevalence did not differ between urban

and rural areas in Pakistan, although it ranged from 33 to

47% by province and changed little over the last dec-

ade(18). Similarly, stunting among children <5 years is

sometimes used as a non-clinical indicator of Zn defi-

ciency and is widely collected in national health surveys

such as the Demographic and Health Surveys and many

national nutrition surveys. Given the widespread and

relatively frequent assessment of stunting in populations,

these data are typically used as an indicator of Zn defi-

ciency, such as the case with the ‘hidden hunger indices’

generated by Muthayya et al.(11). Using the metric of

stunting, Pakistan has the highest national prevalence

(44%)(18), followed by Afghanistan (41%)(16) and Nepal

(41%)(20), India (39%)(21), Bangladesh (36%)(19,22) and Sri

Lanka (13%)(23).

Among women of reproductive age in Afghanistan, 23%

suffer from Zn deficiency, measured as serum Zn con-

centration <60 µg/dl(16). There is a higher prevalence

among women in Bangladesh (57% of non-pregnant, non-

lactating women) and Pakistan (41% of non-pregnant

women). Variation in Zn deficiency by region and pro-

vince among women is comparable to that seen among

children. In Pakistan, there was no change in the prevalence

of Zn deficiency among non-pregnant women between

2001 and 2011. This lack of progress is consistent with

Wessells and Brown’s reported population Zn inadequacy

based on estimates derived from the food supply(6).

Comparisons across indicators of Zn deficiency should

be done cautiously given that each is measuring a different

component of Zn status(24). For instance, serum Zn con-

centration is an indicator specific to biological Zn status,

while stunting is a condition caused by several factors and

not specific to Zn status, and estimated population Zn

inadequate intake is based on Zn availability in the food

supply for a population and thus not specific to individuals

or sensitive to specific target groups within a population

such as children or women(25).

Among the four countries that did have data on the

three or four indicators discussed, there is no clear pattern

in indicators that may be over- or underestimating Zn

deficiency and most indicators suggested that the high

levels of Zn deficiency are a public health concern,

although there were some inconsistencies. All four

indicators suggest moderate to very high Zn deficiency in

the population in Bangladesh and Pakistan. This includes

estimated population Zn inadequate intake >15%, low

serum Zn among children and women each >20%, and

high or very high stunting at >30%. Estimates were less

consistent in Afghanistan and Sri Lanka. In Afghanistan,

estimated population Zn inadequate intake and low serum

Zn among women suggest a public health concern and

stunting indicates a very high prevalence at 41%, but

conversely low serum Zn among children did not indicate

a public health concern.

While stunting and low serum Zn among children in Sri

Lanka were both low and do not indicate a current public

health concern, the estimated population with inadequate

Zn intake is 47%, which is the highest in the region and

indicative of a high concern. However, this may be due to

methodological limitations of the indicator (estimated

population inadequate Zn intake), where the researchers

had to make assumptions regarding levels of Zn and

phytate of food items according to which form they are

most typically consumed in a given country. Wheat in

particular was treated differently in Sri Lanka, where it is

mostly consumed as white flour, and the rest of South

Asia, where it is typically consumed as a whole grain.

Dietary diversification and Zn supplementation and

fortification are approaches to preventing Zn deficiency.

In order for dietary-based approaches to succeed, the food

supply must change. In an analysis of micronutrient

intakes among children and women in rural Bangladesh,

energy intake and dietary diversity explained 71–76% of

the variance in the mean probability of adequacy for the

eleven micronutrients evaluated (including Zn), suggest-

ing that increased diet diversification and energy intake

could substantially reduce micronutrient deficiencies in

this context(26).

Efforts are underway to improve the availability of Zn in

across South Asia via enrichment and fortification. In

Bangladesh, approaches have been identified to improv-

ing Zn content in rice as part of the Nutritious Rice Value

Chain innovation project. The most promising approach

identified was to fortify rice during the soaking process(27).

Biofortification of rice has also been explored. One

modelled estimate suggests that rice biofortification in

Bangladesh could reduce the prevalence of Zn deficiency

among children by 59% (from 22 to 9%)(28).

Iodine

While all South Asian countries have a median urinary

iodine concentration (UIC) within an acceptable public

health range at the national level, meaning that insufficient

iodine status is not considered to be a public health pro-

blem at the country level, more than 20% of each coun-

try’s population has a UIC < 100 µg/l, indicating mild or

moderate insufficient iodine at an individual level(4).

Typical indicators of iodine status at the population

level include median UIC, prevalence of UIC < 100 µg/l,
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percentage of households using iodized salt and percen-

tage of households with adequately iodized salt. Indicators

of iodine status vary by region, such as use of iodized salt

in Afghanistan, percentage of adequately iodized salt in

India and Nepal, median UIC among women and school-

aged children in Pakistan, and median UIC among school-

aged children in Bangladesh. In Afghanistan, iodized salt is

used by 74% of the population, ranging from 32% in

Badakhshan to 98% in Parwan and Khost(16). In India,

78% of households tested have adequately iodized salt

based on the National Iodine and Salt Intake Survey

2014–15, which varied by region (62% in the south v. 87%

in the north) and has increased from 51% across India in

2005–06(29,30). Approximately 73% of households with a

child < 5 years in Nepal have adequately iodized salt

(91% in urban areas v. 71% in rural regions)(20).

Interestingly, median UIC among women and school-

aged children in Pakistan is lower in urban (women,

96 µg/l; school-aged children, 119 µg/l) than in rural

regions (women, 113 µg/l; school-aged children, 134 µg/l)

and varies widely across provinces among women (from

63 to 149 µg/l) and school-aged children (from 62 to

160 µg/l)(18). In Bangladesh, median UIC is higher among

boys than girls (166·7 v. 122·7 µg/l), a difference that is

wider in urban regions (167·6 v. 106·7 µg/l) and narrower

in the slums (173·5 v. 172·3 µg/l)(19). UIC among children

increases with wealth index, but not among women(19).

When we compare the pattern of median UIC and per-

centage of households consuming iodized salt in 2015

across the region, we find that while the coverage of iodized

salt is lowest in Afghanistan relative to the rest of the region,

median UIC is the third highest in the region after Nepal and

Bhutan. Sri Lanka, on the other hand, has the highest cov-

erage of iodized salt among households in the region, but is

in the bottom three countries in the region for median UIC,

along with the Maldives and Pakistan(4).

Most South Asian countries, excluding Bhutan, Maldives

and Pakistan, have established national policies for man-

datory salt iodization (Table 1). When the Iodine Global

Network’s iodine nutrition scorecards from 2012 and 2015

are compared, it is clear that progress towards increased

iodized salt consumption has been made in India, Nepal and

Pakistan, with a substantial increase in Pakistan (Fig. 2).

Pakistan has been working towards an Iodine Deficiency

Disorder Control Act, which has yet to pass. Given the

progress Pakistan has already experienced in increasing

iodized salt consumption, the potential for additional

improvements from policy commitment is encouraging.

Table 1 Summary of salt iodization policies in South Asia. (Data from Bégin and Codling(31))

Country
Year policy
was initiated Policy type Policy objective

Household coverage
(% using iodized salt)(66)

Afghanistan 2007 Under an existing law/act Non-iodized salt is allowed 20·4
Bangladesh 1989 Stand-alone Non-iodized salt banned or only iodized salt allowed 57·6
Bhutan 1984* – All salt must be iodized (interpreted) 91·0(67)

India 1998 Under the Food Act Non-iodized salt banned or only iodized salt allowed 71·1
Maldives – – All salt must be iodized (planned) 44·0
Nepal 1996 Stand-alone All salt must be iodized 80·0
Pakistan No national Stand-alone† Non-iodized salt banned or only iodized salt allowed

(drafted)
69·1

Sri Lanka 1995 Under the Food Act Non-iodized salt banned or only iodized salt allowed 92·4

*In 1984 a National Policy, Strategy and Plan of Action to Control Iodine Deficiency Disorder (IDD) was started and the IDD Control Program implemented(67).
†IDD Control Bill of 2009 was drafted but not passed.
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Fig. 2 Percentage of households in South Asia consuming iodized salt in 2012 ( ) and 2015 ( ), by country. (Data from
Andersson et al.(4) and the Iodine Global Network’s global iodine scorecard 2014–2015(66))
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Bangladesh was the first country in the region to instate

a policy (1989). Countries without a national policy man-

dating salt iodization have drafted some form of a bill or

plan to address iodization. Afghanistan, Bhutan, Maldives,

Nepal and Pakistan have or have planned legislation that

requires iodization of salt for human and animal con-

sumption and salt in processed foods. Bangladesh does

not require iodization of processed foods and India does

not require iodization of processed food or salt for animal

consumption(31). In Afghanistan, where non-iodized salt is

allowed, the percentage of households consuming iodized

salt is the lowest in the region (20%), which may be a

reflection of how recently the policy in Afghanistan was

enacted (2007).

Anaemia and iron status

Fe deficiency is the leading cause of anaemia among men

and women in South Asia, accounting for an estimated half

the cases of anaemia(32). Modelled data suggest that little

progress has been made in reducing anaemia among

children 6–59 months old and non-pregnant women in

many South Asian countries since 1990 (Fig. 3)(3). Simi-

larly, the burden of Fe-deficiency anaemia has changed

little over the years(33). Slow progress towards reducing

anaemia has been made in Bangladesh, Bhutan, India and

Nepal. However, all South Asian countries, with the

exception of Sri Lanka, have a prevalence of anaemia

among children 6–59 months old that indicates a severe

public health problem (≥40%); in Sri Lanka, the problem

is classified as ‘moderate’ (20·0–39·9%)(34). Similarly, not

one of South Asia’s nations is ‘on course’ to meet the 2025

target adopted by the World Health Assembly of reducing

anaemia among women of reproductive age by 50%(14).

A review of nationally representative data on anaemia in

South Asia published in 2012 brought to light new national

nutrition surveys from Afghanistan(16), Bangladesh(19),

Bhutan(35) and Sri Lanka(23). In Afghanistan, the pre-

valence of anaemia among women increased from 38% in

2004 to 40% in 2011, and among children from 24 to

45%(16); similarly, in Pakistan, the prevalence of anaemia

among non-pregnant women increased from 28% in 2001

to 50% in 2011, and among children 0–59 months it

increased from 51 to 62%(18,36). By contrast, the pre-

valence of anaemia among non-pregnant women and

children < 5 years in Bhutan decreased between 2003 and

2015 from 55 to 36% and from 81 to 44%, respectively(35).

In Sri Lanka, the prevalence of anaemia in 2012 among

children <5 years remained low at 15%(23). There is a lack

of data on anaemia among adolescent girls, another

important at-risk group. However, the data available

indicate that 69% of adolescent girls are anaemic in India

and 31% in both Afghanistan and Bhutan(16,21,35).

The Bangladesh Demographic and Health Survey

2011 reports that the prevalence of anaemia among
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Fig. 3 Prevalence of anaemia across time (1990–2012) among (a) children 6–59 months old and (b) women of reproductive age
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Sri Lanka. (Data from Stevens et al.(3))

Hidden hunger in South Asia 789

https://doi.org/10.1017/S1368980017003202 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980017003202


children <5 years and women of reproductive age is

51 and 42%, respectively(37), which is greater than the

prevalence of anaemia among children <5 years (31%)

and non-pregnant non-lactating women (26%) reported in

the 2011–2012 National Micronutrients Status Survey(19).

In India, Bangladesh and Nepal, anaemia is more

prevalent among rural than among urban populations,

whereas in Pakistan there is little difference by rural/

urban residence (see online supplementary material,

Supplemental Fig. 1). Large sub-national differences are

observed within Bangladesh, India and Nepal. States in

central India have a prevalence of anaemia among children

>70%, while Bihar, in the north-east, has the highest

prevalence of anaemia at 78%(21). In Bangladesh, the

Rangpur and Barisal divisions have the highest prevalence

of anaemia among children and women and in Nepal,

the highest prevalence of anaemia among children is

found in the terai (50%), although levels in the mountains

(48%) and hills (41%) are also high(20).

Despite the high prevalence of anaemia in South

Asia, and the approximation that half of anaemia in South

Asia is due to Fe deficiency(32), nationally representative

data on women and children <5 years from Afghanistan

(2013), Bangladesh (2011–2012) and Sri Lanka report a

prevalence of Fe deficiency between 24 and 26% in

Afghanistan, 7 and 11% in Bangladesh and of 34% in Sri

Lanka, and a prevalence of Fe-deficiency anaemia of 14%

in Afghanistan, between 5 and 7% in Bangladesh and 7%

in Sri Lanka(16,17,19). Roughly 27% of non-pregnant

women and 44% of children in Pakistan have low ferri-

tin concentration(18). In a recent survey in rural Bangla-

desh, a high prevalence of anaemia was reported (57%)

where Fe deficiency was absent(38), suggesting other

causes of anaemia. In the 2012 Sri Lankan National

Nutrition and Micronutrient Survey, 52% of anaemic chil-

dren were Fe deficient, 13% had haemoglobinopathies

and 4% had acute infection(17). In all contexts, it is crucial

to understand the cause of anaemia to know how to

prevent and treat it. In response to a 75% prevalence of

anaemia among pregnant women in 1998, Nepal’s

Government began the Intensification of the (national)

Maternal and Neonatal Micronutrient Program in 2004 with

support by UNICEF and the Micronutrient Initiative(39). The

programme targeted antenatal care visits, Fe and folic acid

supplementation and deworming prophlyaxis during preg-

nancy and utilized the existing infrastructure of vitamin A

supplementation (VAS) through female community health

volunteers. Programme indicators suggested successful

implementation and utilization and the prevalence of

anaemia among pregnant women dropped to 42% in 2006.

India’s efforts to address anaemia among adolescents

are also notable. The Adolescent Girls’ Anaemia Control

Programme provides Fe/folic acid tablets (weekly), nutri-

tion counselling (monthly) and deworming prophylaxis

(biannually) to adolescent girls through schools and

anganwadi centres (village centres of India’s Integrated

Child Development Services or ICDS programme). During

the initial year of this programme, the prevalence of anae-

mia among adolescent girls declined by 24%. The pro-

gramme being since scaled up nationally under the name

Weekly Iron and Folic Acid Supplementation Program

(WIFS), covering both adolescent girls and boys(40,41).

Despite efforts made to address anaemia and Fe defi-

ciency, anaemia remains a severe public health problem in

South Asia and requires additional large-scale efforts to

address it. Targeted efforts to high-risk groups of this

population and a focus on the underlying causes of anaemia

in the different environments will be most effective.

Vitamin A

South Asia remains the world’s region with the greatest

number of children affected by VAD. As with other defi-

ciencies, little progress has been made towards reducing

VAD between 1991 and 2013(2). Disaggregated by coun-

try, modelled data indicate that Sri Lanka and the Maldives

have achieved substantial reductions in VAD among chil-

dren since 1991 and Bangladesh has made some progress

(Fig. 4). In contrast, the prevalence of VAD among chil-

dren in Afghanistan and Pakistan has increased, while

Bhutan, India and Nepal have seen little improvement.

Both Sri Lanka and the Maldives have nationwide VAS

programmes integrated with other services, as do other

countries in the region. The Maldives experienced an

increase in activity by the Department of Public Health

and a greater focus on public health between the late

1990s and 2000s. The country’s government also maintains

multisectoral coordination between the Departments of

Education and Public Health and the country has experi-

enced growth in development and infrastructure over the

last decade, including health centres or hospitals on each

island and progress in the transport sector with high-speed

speedboats and boats, both of which could contribute to

increased access to health care and affordable and nutri-

tious foods. All these factors could have contributing roles

to the Maldives’ success in reducing VAD. Thus, con-

textual factors that may alter access to health care and food

should also be considered alongside VAS programmes

with high coverage as countries aim to reduce VAD and

other forms of malnutrition.

Based on the national nutrition survey 11% of women

of reproductive age are vitamin A deficient in Afghani-

stan(16), 40% of non-pregnant, non-lactating women in

Bangladesh have VAD(19), and 42% of non-pregnant

women and 46% of pregnant women in Pakistan have

VAD(18). The most recent nationally representative data of

VAD in Nepal are from 1998, at which time 17% of women

had low serum retinol(42).

The coverage of VAS in South Asia increased from 58%

in 2003 to 71% of children < 5 years in 2005(43,44). This

varies by country from 45% in Bhutan and 53% in India to

over 95% in Afghanistan, Bangladesh, Nepal and Pakistan

(Table 2). While coverage is an important performance
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indicator for VAS programmes, it does not necessarily

reflect serum retinol and VAD levels of the population(45);

thus, as indicated by the example of the Maldives, addi-

tional commitments and progress aid in reducing VAD.

Coverage data may also be an overestimation of actual

coverage in contexts where countries’ self-report from

administrative records such as tally sheets are being

used(46,47).

One strategy that successfully increased VAS coverage

is the pairing of this programme with existing National

Immunization Days. In the late 1990s, the WHO recom-

mended that VAS be delivered as part of the National

Immunization Days, which was implemented successfully

in many countries(44). Horton et al. point out the success of

Bangladesh in achieving high VAS coverage and reaching

the hard-to-reach populations through combining routine

health services to target 6- to 11-month-olds and Child

Health Days (also called National Vitamin A Plus Cam-

paign) to target 12- to 59-month-olds, an approach also

used in India(48).

Supplementation of pregnant or lactating women with

vitamin A is not standard across South Asia, although it has

been implemented in Nepal through community health

volunteers(48). This can be another approach to reaching

infants in utero or soon after birth and has the potential to

affect vitamin A stores and survival, although the primary

purpose of supplementing pregnant women has been to

improve maternal and birth outcomes. Fortification is also

an approach to addressing VAD. In Afghanistan, vegetable

oil and ghee have been fortified with vitamins A and D at

the national level, a programme that started in 2012, while

in Rajasthan state in India oil and milk have been fortified

since 2007 with Fe, folic acid, vitamins A, B12 and D, and

Bangladesh has required vegetable oil fortification with

vitamin A since 2013(49–51). Dietary diversification is yet

another approach to increasing vitamin A intake and has

been shown to have a significant positive association with

serum retinol concentrations(52). As an intervention, this

approach first requires that diverse diets be available,

accessible and affordable.

Policy implications of hidden hunger

South Asia’s policy makers must urgently address a multi-

faceted challenge when it comes to promoting improved

nutrition. They need to make appropriate large-scale

investments of various kinds that can cost-effectively

tackle widespread undernutrition, try to prevent – or at

least contain – the spread of child, adolescent and adult

overweight and obesity, and also pay much more attention

to resolving the very serious micronutrient deficiencies

that affect millions of people. Evidence-based nutrition

interventions exist that can be implemented, scaled up or

modified, such as those highlighted in the 2008 and 2013

Lancet series on Maternal and Child Nutrition

(Box 1)(53,54). Identifying which interventions are effective

in different settings in South Asia is crucial and, as noted

by Bhutta et al., specifying appropriate delivery platforms
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Table 2 Vitamin A supplementation coverage rate* in South Asia,
by country, in 2013†. (Data from the World Bank(68))

Country Coverage (%)

Afghanistan 97
Bangladesh 97
Bhutan 45
India 53
Maldives 76
Nepal 99
Pakistan 99
Sri Lanka 89

*Percentage of children 6–59 months old who receive at least two doses of
vitamin A in the previous year.
†Data for Pakistan are from 2012.
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is just as important as the content of the package deliv-

ered(54). For example, the female community health

volunteers in Nepal have been a successful platform to

deliver behaviour change nutrition counselling and

vitamin A and Fe supplements, while the Adolescent Girls’

Anaemia Control Programme in India has been able to

achieve large coverage through using schools and angan-

wadi centres to reach both adolescent girls in school and

out of school, at a cost of $US 0·40 per adolescent(55).

Supplementation with single or multiple micronutrients

accounts for many well-established nutrition-specific

interventions. VAS of children <5 years, for example, has

successfully reduced all-cause mortality, diarrhoea-related

mortality, and diarrhoea and measles incidence(54).

Nepal’s National Vitamin A Program is recognized by the

global community as a success. Established in 1993, and

reaching almost 88% coverage nationally in 2006, this

programme revitalized the Female Community Health

Volunteer programme in Nepal, which has since been

used as a platform for other nutrition interventions(56).

The cost to provide two vitamin A capsules to a child each

year was $US 1·25 in 2000, suggesting high cost-

effectiveness(57). Large-scale VAS programmes tend to

miss ‘hard-to-reach’, vulnerable subgroups(48). In a 2014

analysis of India’s VAS programme coverage data, the

percentage of poor children missed by the programme

decreased, although children from scheduled castes and

scheduled tribes were still missed(58). Targeting these

groups will be a key priority for reaching greater coverage,

equity and population-level impact.

Implementation research into how existing programmes

might be modified to fill current gaps is needed. In the

case of India’s Universal Salt Iodization Program, such a

review has been completed and five areas of challenge

were identified: (i) ensuring political commitment;

(ii) forming partnerships and coalitions; (iii) ensuring

availability of adequately iodized salt; (iv) strengthening

the monitoring system; and (v) maintaining continuous

advocacy, education and communication(59).

Efforts aimed at enrichment and fortification with Fe,

vitamin A, Zn and other micronutrients in staple South

Asian foods are also underway, with the potential to

substantially reduce micronutrient deficiencies in this

region(49,50); biofortification approaches are also being

explored(28). Review of the wheat and edible oil fortifica-

tion programmes in Afghanistan and Pakistan recom-

mends supporting efforts to make wheat flour fortification

mandatory, building standardized processes and reg-

ulatory framework within and across countries, clearly

defining roles and responsibilities for monitoring and

enforcement, reducing the tax on premix, and incentiviz-

ing the industries to comply with fortification(60). As well,

the Food Safety and Standards Authority of India has made

strides in developing the Food Safety and Standards

(Fortification of Foods) Regulations, 2016 to mandate

fortification of specific micronutrients to key foods.

Interventions that promote breast-feeding, timely and

age-appropriate complementary feeding and dietary

diversity are increasingly important interventions that have

the potential to combat not only micronutrient deficiencies

and undernutrition along with stunting and wasting, but

also the growing concern of overweight and obesity. For

example, breast-feeding not only provides the most cost-

effective nutritionally complete food to infants younger

than 6 months and continues to be a key source of

nutrients during the first 2 years of life, there is also evi-

dence that breast-feeding could be protective against

obesity(61,62). Furthermore, the long-term cognitive and

economic impacts of breast-feeding are also docu-

mented(63). Similarly, promotion of timely and appropriate

complementary foods for children and increasing diet

diversity for children aged 6–23 months, women and the

Box 1 Nutrition interventions to target maternal and

child nutrition. (List from 2008 and 2013 Lancet series

on Maternal and Child Nutrition(53,54))

Maternal and birth outcomes
● Fe/folate supplementation
● Maternal supplements of multiple micronutrients
● Maternal iodine through iodization of salt
● Maternal Ca supplementation
● Interventions to reduce tobacco consumption or

indoor pollution
● Maternal supplementation with balanced energy

and protein

Newborn babies
● Promotion of breast-feeding
● Delayed cord clamping (especially for preterm

infants)
● Vitamin A supplementation
● Vitamin K administration

Infants and children
● Promotion of breast-feeding
● Behaviour change communication for improved

complementary feeding
● Fe supplementation of children
● Zn supplementation of children
● Vitamin A supplementation or fortification
● Multiple micronutrient supplementation of

children including Fe
● Universal salt iodization

Disease prevention and management
● Handwashing or hygiene interventions
● Treatment of severe acute malnutrition
● Zn in management of diarrhoea
● Deworming in children
● Malaria prophylaxis in children
● Intermittent preventative treatment of malaria in

pregnancy
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general population also have the potential to be effective

and sustainable solutions to hidden hunger(26,54). There

are recent examples of how infant and young child feed-

ing practices can be improved at scale(64). Important

challenges to these food-based interventions include the

accessibility (physical and financial), at the country,

household and individual level, and acceptability.

Greater investments in scaling up evidence-based

nutrition interventions and exploring promising approa-

ches are crucial. Analysis modelling the impact of scaling

up the coverage of ten nutrition-specific interventions to

90% in thirty-four countries bearing a high burden of child

malnutrition shows such action would reduce child mor-

tality globally by 15% and the cost would be approxi-

mately $US 9·6 billion per year(54). These interventions

included: salt iodization for the general population; mul-

tiple micronutrient supplementation in pregnancy; Ca

supplementation in pregnancy; energy–protein supple-

mentation in pregnancy; VAS in childhood; Zn supple-

mentation in childhood; breast-feeding promotion,

complementary feeding education; complementary food

supplementation; and management of severe acute mal-

nutrition. The cost of scaling up the five micronutrient-

specific supplementation interventions would cost $US 3·7

billion of that total.

While these investments may seem substantial, the cost of

not investing is far greater. Stein and Qaim calculated the

human and economic cost of hidden hunger for India alone,

where an estimated 9·3 million disability life-years are lost

due to Fe-deficiency anaemia and Zn, vitamin A and iodine

deficiencies, accounting for 0·8 to 2·5% of India’s Gross

Domestic Product(12). Based on India’s Gross Domestic

Product in 2014, this translates to $US 16·5 to 51·7 million.

While there is a lack of data to make similarly detailed

economic estimates for all countries, the economic benefit

of addressing micronutrient deficiencies in South Asia

is clear.

In addition to targeted nutrition-specific interventions,

policy makers need to bring actions from other sectors to

bear on the problems of hidden hunger. That is, there is

‘enormous untapped potential’ in South Asia for govern-

ments to invest in nutrition-sensitive interventions in the

related sectors of agriculture, education, water and sani-

tation, social protection and infrastructure development

which can each help address different underlying deter-

minants of malnutrition(65). Different governments must

make locally appropriate choices about which sectors and

expenditure levels will be needed to achieve desirable

results in line with local and global nutrition targets.

Conclusions

The most recent data available confirm that progress

towards controlling iodine deficiency disorders is

promising, with adequate iodine status in most countries.

On the other hand, reductions in Zn deficiency, anaemia

and VAD in South Asia remain slow, and deficiencies are

at levels that require immediate policy attention. While the

link between Fe deficiency and anaemia should not be

disregarded, more attention is needed to accurately define

the aetiology of anaemia in South Asia, such as what

has been done in Sri Lanka and what is underway in

Bangladesh and Nepal, and cause-specific interventions

should be implemented. Data on Fe deficiency specifically

are necessary, but significant gaps remain in our under-

standing of the location, prevalence, impact and causes of

all micronutrient deficiencies in South Asia. Given the need

for a large increase in public investments across the region

to address the scale and complexity of these problems,

high-quality disaggregated data on status and trends are

needed, as is empirically based evidence of successful

policies and programmes that can achieve cost-effective

change at scale. Many more targeted interventions of

information, services and resources are needed to meet the

needs of the hard-to-reach and most high-risk populations,

but these must be combined with nutrition-sensitive actions

and food system approaches to sustainably secure the

nutrient needs of South Asia’s growing population.

Acknowledgements

Acknowledgements: The authors acknowledge the UNICEF

Regional Office for South Asia (ROSA) for funding this

project; Professor Majid Ezzati at Imperial College London

for making available country-level data on anaemia and

VAD; Dr Kimberly Wessells at the University of California,

Davis for making available country-level data on inadequate

Zn intake; Aishath Shahula Ahmed at UNICEF Maldives for

contributing to our understanding of the context in the

Maldives; and Roland Kupka at UNICEF New York for his

input on the South Asian context. Financial support: This

analysis was undertaken for UNICEF Regional Office for

South Asia (ROSA) under contract number 43169667.

Conflict of interest: At the time of commissioning and

undertaking this analysis, V.M.A. was UNICEF Regional

Nutrition Advisor with UNICEF ROSA. He declares no

conflict of interest. Author contributions: K.L.H., P.W. and

V.M.A. designed the research. K.L.H. wrote the first draft of

the paper with substantial inputs from P.W. and V.M.A. All

authors edited and approved the final paper. Ethics of

human subject participation: Not applicable.

Supplementary material

To view supplementary material for this article, please visit

https://doi.org/10.1017/S1368980017003202

References

1. Thompson B & Amoroso L (editors) (2014) Improving
Diets and Nutrition: Food-Based Approaches. Rome and
Wallingford: FAO and CAB International.

Hidden hunger in South Asia 793

https://doi.org/10.1017/S1368980017003202 Published online by Cambridge University Press

https:&#x002F;&#x002F;doi.org&#x002F;10.1017&#x002F;S1368980017003202
https://doi.org/10.1017/S1368980017003202


2. Stevens GA, Bennett JE, Hennocq Q et al. (2015) Trends
and mortality effects of vitamin A deficiency in children in
138 low-income and middle-income countries between
1991 and 2013: a pooled analysis of population-based
surveys. Lancet Glob Health 3, e528–e536.

3. Stevens GA, Finucane MM, De-Regil LM et al. (2013) Global,
regional, and national trends in haemoglobin concentration
and prevalence of total and severe anaemia in children and
pregnant and non-pregnant women for 1995–2011: a
systematic analysis of population-representative data.
Lancet Glob Health 1, e16–e25.

4. Andersson M, Karumbunathan V & Zimmermann MB (2012)
Global iodine status in 2011 and trends over the
past decade. J Nutr 142, 744–750.

5. Wessells KR, Singh GM & Brown KH (2012) Estimating the
global prevalence of inadequate zinc intake from national
food balance sheets: effects of methodological assumptions.
PLoS One 7, e50565.

6. Wessells KR & Brown KH (2012) Estimating the global
prevalence of zinc deficiency: results based on zinc avail-
ability in national food supplies and the prevalence of
stunting. PLoS One 7, e50568.

7. World Bank (2016) South Asia Economic Focus,
Spring 2016: Fading Tailwinds. Washington, DC:
World Bank.

8. Asian Development Bank (2016) Asian Development
Outlook 2016: Asia’s Potential Growth. Manila: ADB.

9. UNICEF (2016) South Asia 2016 Progress Report.
Kathmandu: UNICEF Regional Office for South Asia.

10. International Food Policy Research Institute (2015) Global
Nutrition Report 2015: Actions and Accountability to
Advance Nutrition and Sustainable Development.
Washington, DC: IFPRI.

11. Muthayya S, Rah JH, Sugimoto JD et al. (2013) The global
hidden hunger indices and maps: an advocacy tool
for action. PLoS One 8, e67860.

12. Stein AJ & Qaim M (2007) The human and economic cost of
hidden hunger. Food Nutr Bull 28, 125–134.

13. Webb P, Nishida C & Darnton-Hill I (2007) Age and
gender as factors in the distribution of global micronutrient
deficiencies. Nutr Rev 65, 233–245.

14. International Food Policy Research Institute (2016) Global
Nutrition Report 2016. From Promise to Impact: Ending
Malnutrition by 2030. Washington, DC: IFPRI.

15. Myers SS, Wessells KR, Kloog I et al. (2015) Effect of
increased concentrations of atmospheric carbon dioxide on
the global threat of zinc deficiency: a modelling study.
Lancet Glob Health 3, e639–e645.

16. Ministry of Public Health, UNICEF & Aga Khan University
(2014) National Nutrition Survey Afghanistan 2013. Kabul:
AKU.

17. Jayatissa R, Gunathilaka MM, Herath P et al. (2014) National
Nutrition and Micronutrient Survey 2012. Part II: Iron,
Zinc and Calcium Deficiency Among Children Aged 6–59
Months. Colombo: Ministry of Health.

18. Aga Khan University, Pakistan Medical Research Council &
Government of Pakistan (2011) Pakistan National Nutrition
Survey 2011. Karachi and Islamabad: AKU.

19. icddr,b, UNICEF Bangladesh, Global Alliance for Improved
Nutrition et al. (2013) National Micronutrient Status
Survey (Bangladesh) 2011–2012. Dhaka: icddr,b.

20. Ministry of Health and Population, New ERA & ICF Inter-
national (2012) Nepal Demographic and Health Survey
2011. Kathmandu and Calverton, MD: Ministry of Health
and Population, New ERA and ICF International.

21. Raykar N, Majumder M, Laxminarayan R et al. (2015) India
Health Report: Nutrition 2015. New Delhi: Public Health
Foundation of India.

22. National Institute of Population Research and Training, Mitra
and Associates, & ICF International (2016) Bangladesh

Demographic and Health Survey 2014. Dhaka and Rockville,
MD: NIPORT, Mitra and Associates, and ICF International.

23. Jayatissa R, Gunathilaka MM & Fernando DN (2014)
National Nutrition and Micronutrient Survey 2012. Part I:
Anaemia Among Children Aged 6–59 Months and
Nutritional Status of Children and Adults. Colombo:
Ministry of Health.

24. Hotz C (2007) Dietary indicators for assessing the adequacy
of population zinc intakes. Food Nutr Bull 28, 3 Suppl.,
S430–S453.

25. King JC, Brown KH, Gibson RS et al. (2016) Biomarkers of
nutrition for development (BOND) – zinc review. J Nutr
146, issue 4, 858S–885S.

26. Arsenault JE, Yakes EA, Islam MM et al. (2013) Very low
adequacy of micronutrient intakes by young children and
women in rural Bangladesh is primarily explained by low
food intake and limited diversity. J Nutr 143, 197–203.

27. Global Alliance for Improved Nutrition (2013) Nutritious
Rice Value Chain (NRVC) Innovation in Bangladesh. http://
www.gainhealth.org/knowledge-centre/project/nutritious-rice-
value-chain-nrvc-innovation-bangladesh/ (accessed October
2017).

28. Arsenault JE, Yakes EA, Hossain MB et al. (2010) The cur-
rent high prevalence of dietary zinc inadequacy among
children and women in rural Bangladesh could be sub-
stantially ameliorated by zinc biofortification of rice. J Nutr
140, 1683–1690.

29. International Institute for Population Sciences & Macro
International (2007) National Family Health Survey
(NFHS-3), 2005–06: India: Volume I. Mumbai: IIPS.

30. Iodine Global Network (2015) Across India, women are
iodine sufficient. IDD Newsletter, November 2015. http://
www.ign.org/cm_data/IDD_nov15_india.pdf (accessed
October 2017).

31. Bégin F & Codling K (2013) Iodized salt legislation in South
and East Asia and the Pacific: an overview. IDD Newsletter,
May 2013. http://www.ign.org/cm_data/idd_may13_asia_
salt_law.pdf (accessed October 2017).

32. Kassebaum NJ, Jasrasaria R, Naghavi M et al. (2014) A sys-
tematic analysis of global anemia burden from 1990 to 2010.
Blood 123, 615–624.

33. Institute for Health Metrics and Evaluation (2016) Global
Burden of Disease Study 2013 Results by Location, Cause,
and Risk Factor. Seattle, WA: IHME.

34. UNICEF, United Nations University & World Health Orga-
nization (2001) Iron Deficiency Anaemia: Assessment,
Prevention, and Control. A Guide for Programme
Managers. Geneva: WHO.

35. Ministry of Health, Royal Government of Bhutan (2016)
National Nutrition Survey 2015. Thimphu: Ministry of Health.

36. World Health Organization (2007) Vitamin and Mineral
Nutrition Information System (VMNIS). Global Database on
Anaemia. http://www.who.int/vmnis/anaemia/en/ (accessed
March 2016).

37. National Institute of Population Research and Training,
Mitra and Associates, & ICF International (2013) Bangladesh
Demographic and Health Survey 2011. Dhaka and
Calverton, MD: NIPORT, Mitra and Associates, and ICF
International.

38. Merrill RD, Shamim AA, Ali H et al. (2012) High prevalence
of anemia with lack of iron deficiency among women in
rural Bangladesh: a role for thalassemia and iron in
groundwater. Asia Pac J Clin Nutr 21, 416–424.

39. Pokharel RK, Maharjan MR, Mathema P et al. (2011) Success in
Delivering Interventions to Reduce Maternal Anemia in
Nepal: A Case Study of the Intensification of Maternal and
Neonatal Micronutrient Program. Washington, DC: A2Z: The
USAID Micronutrient and Child Blindness Project and FHI 360.

40. Aguayo VM, Paintal K & Singh G (2013) The Adolescent Girls’
Anaemia Control Programme: a decade of programming

794 KL Harding et al.

https://doi.org/10.1017/S1368980017003202 Published online by Cambridge University Press

http://www.gainhealth.org/knowledge-centre/project/nutritious-rice-value-chain-nrvc-innovation-bangladesh/
http://www.gainhealth.org/knowledge-centre/project/nutritious-rice-value-chain-nrvc-innovation-bangladesh/
http://www.gainhealth.org/knowledge-centre/project/nutritious-rice-value-chain-nrvc-innovation-bangladesh/
http://www.ign.org/cm_data/IDD_nov15_india.pdf
http://www.ign.org/cm_data/IDD_nov15_india.pdf
http://www.ign.org/cm_data/idd_may13_asia_salt_law.pdf
http://www.ign.org/cm_data/idd_may13_asia_salt_law.pdf
http://www.who.int/vmnis/anaemia/en/
https://doi.org/10.1017/S1368980017003202


experience to break the inter-generational cycle of malnutri-
tion in India. Public Health Nutr 16, 1667–1676.

41. Ministry of Health and Family Welfare (2011) Operational
Framework for Weekly Iron and Folic Acid Supplementa-
tion Program for Adolescents. New Delhi: Ministry of Health
and Family Welfare.

42. Ministry of Health, Child Health Division, New ERA,
Micronutrient Initiative et al. (2000) Nepal Micronutrient
Status Survey 1998. Kathmandu: Ministry of Health.

43. UNICEF (2007) Vitamin A supplementation. http://www.
unicef.org/progressforchildren/2007n6/index_41510.htm
(accessed March 2016).

44. UNICEF (2007) Vitamin A Supplementation: A Decade of
Progress. New York: UNICEF.

45. Palmer AC, West KP Jr, Dalmiya N et al. (2012) The use and
interpretation of serum retinol distributions in evaluating the
public health impact of vitamin A programmes. Public
Health Nutr 15, 1201–1215.

46. Hodges MH, Sesay FF, Kamara HI et al. (2013) High and
equitable mass vitamin A supplementation coverage in
Sierra Leone: a post-event coverage survey. Glob Health Sci
Pract 1, 172–179.

47. Nyhus Dhillon C, Subramaniam H, Mulokozi G et al. (2013)
Overestimation of vitamin A supplementation coverage
from district tally sheets demonstrates importance of
population-based surveys for program improvement:
lessons from Tanzania. PLoS One 8, e58629.

48. Horton S, Begin F, Greig A et al. (2008) Best Practice Paper:
Micronutrient Supplements for Child Survival (Vitamin A
and Zinc). Copenhagen Consensus Center Working Paper.
Frederiksberg: Copenhagen Business School.

49. Global Alliance for Improved Nutrition (2016) GAIN
Programs by country. http://www.gainhealth.org/programs/
(accessed October 2017).

50. World Health Organization (2016) Global database on the
Implementation of Nutrition Action (GINA) Programmes.
https://extranet.who.int/nutrition/gina/en/programmes/
summary (accessed March 2016).

51. Raghavan R, Aaron GJ, Neufeld LM et al. (2016) Vitamin A
fortification of vegetable oil in Bangladesh. FASEB J 30,
issue 1, 674.34.

52. Fujita M, Lo YJ & Baranski JR (2012) Dietary diversity score
is a useful indicator of vitamin A status of adult women in
Northern Kenya. Am J Hum Biol 24, 829–834.

53. Bhutta ZA, Ahmed T, Black RE et al. (2008) What works?
Interventions for maternal and child undernutrition and
survival. Lancet 371, 417–440.

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

55. Menon P, McDonald CM & Chakrabarti S (2016) Estimating
the cost of delivering direct nutrition interventions at scale:

national and subnational level insights from India. Matern
Child Nutr 12, Suppl. 1, 169–185.

56. Thapa S (2010) Nepal’s vitamin A supplementation
programme, 15 years on: sustained growth in coverage and
equity and children still missed. Glob Public Health 5,
325–334.

57. Fiedler JL (2000) The Nepal National Vitamin A Program:
prototype to emulate or donor enclave? Health Policy Plan
15, 145–156.

58. Aguayo VM, Bhattacharjee S, Bhawani L et al. (2015)
India’s vitamin A supplementation programme is reaching
the most vulnerable districts but not all vulnerable children.
New evidence from the seven states with the highest
burden of mortality among under-5s. Public Health Nutr
18, 42–49.

59. Rah JH, Anas AM, Chakrabarty A et al. (2015)
Towards universal salt iodisation in India: achievements,
challenges and future actions. Matern Child Nutr 11,
483–496.

60. Shevchuk S & Ghauri K (2015) Afghanistan/Central Asia
Regional Food Fortification Program: Analysis of Wheat
Flour Fortification Legislation and Policy in Central Asia
(Kazakhstan, Kyrgyzstan, Tajikistan and Uzbekistan) and
Wheat Flour and Edible Oil Fortification Legislation and
Policy in Pakistan and Afghanistan. Geneva: GAIN.

61. Dewey KG (2003) Is breastfeeding protective against child
obesity? J Hum Lact 19, 9–18.

62. Metzger MW & McDade TW (2010) Breastfeeding as obesity
prevention in the United States: a sibling difference model.
Am J Hum Biol 22, 291–296.

63. Victora CG, Horta BL, de Mola CL et al. (2015) Association
between breastfeeding and intelligence, educational attain-
ment, and income at 30 years of age: a prospective birth
cohort study from Brazil. Lancet Glob Health 3, e199–e205.

64. The Alive & Thrive Initiative (2014) Framework for delivering
nutrition results at scale. http://aliveandthrive.org/wp-content/
uploads/2014/10/Overview-Framework-for-Delivering-Nutrition-
Results-at-Scale-2014.pdf (accessed March 2016).

65. International Food Policy Research Institute (2014) Global
Nutrition Report 2014: Actions and Accountability to
Accelerate the World’s Progress on Nutrition. Washington,
DC: IFPRI.

66. Iodine Global Network (2015) Global Iodine Scorecard
2014–2015. http://www.ign.org/p142000429.html (accessed
November 2015).

67. IGN South Asia Team (2015) Steadfast efforts to sustain the
elimination of IDD in Bhutan. IDD Newsletter. May 2015.
http://www.ign.org/newsletter/idd_may15_bhutan_2.pdf
(accessed October 2017).

68. World Bank (2015) Vitamin A supplementation coverage
rate (% of children ages 6–59 months). https://data.
worldbank.org/indicator/SN.ITK.VITA.ZS (accessed November
2015).

Hidden hunger in South Asia 795

https://doi.org/10.1017/S1368980017003202 Published online by Cambridge University Press

http://www.unicef.org/progressforchildren/2007n6/index_41510.htm
http://www.unicef.org/progressforchildren/2007n6/index_41510.htm
http://www.gainhealth.org/programs/
https://extranet.who.int/nutrition/gina/en/programmes/summary
https://extranet.who.int/nutrition/gina/en/programmes/summary
http://aliveandthrive.org/wp-content/uploads/2014/10/Overview-Framework-for-Delivering-Nutrition-Results-at-Scale-2014.pdf
http://aliveandthrive.org/wp-content/uploads/2014/10/Overview-Framework-for-Delivering-Nutrition-Results-at-Scale-2014.pdf
http://aliveandthrive.org/wp-content/uploads/2014/10/Overview-Framework-for-Delivering-Nutrition-Results-at-Scale-2014.pdf
http://www.ign.org/p142000429.html
http://www.ign.org/newsletter/idd_may15_bhutan_2.pdf
https://doi.org/10.1017/S1368980017003202

	Review ArticleHidden hunger in South Asia: a review of recent trends and persistent challenges
	South Asia&#x2019;s nutrition challenges
	Patterns and trends of South Asia&#x2019;s hidden hunger
	Zinc


	Fig. 1Trend in inadequate zinc intake between 1990 and 2005 in South Asia, by country: =
	Outline placeholder
	Iodine

	Table 1Summary of salt iodization policies in South Asia.

	Fig. 2Percentage of households in South Asia consuming iodized salt in 2012 (�=
	Outline placeholder
	Anaemia and iron status


	Fig. 3Prevalence of anaemia across time (1990&#x2013;2012) among (a) children 6&#x2013;59�months old and (b) women of reproductive age in South Asia, by country: =
	Outline placeholder
	Vitamin A

	Policy implications of hidden hunger

	Fig. 4Prevalence of vitamin A deficiency (VAD) across time (1991&#x2013;2013) among children 6&#x2013;59�months old in South Asia, by country: =
	Table 2Vitamin A supplementation coverage rate&#x002A; in South Asia, by country, in 2013&#x2020;.
	Table boxed-text1 
	Conclusions
	Acknowledgements
	ACKNOWLEDGEMENTS
	References
	References


