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Abstract

The United Nations Convention on the Rights of the Child holds governments responsible to ensure children’s
right to the highest attainable standard of health by providing breastfeeding support, and access to nutritious
foods, appropriate health care, and clean drinking water. International experts have identified key child care
practices and programmatic activities that are proven to be effective at reducing infant and young child
undernutrition, morbidity, and mortality. Nevertheless, progress towards reducing the prevalence of undernu-
trition has been sporadic across countries of the Sahel sub-region of Sub-Saharan Africa. In view of this uneven
progress, a working group of international agencies was convened to ‘Reposition children’s right to adequate
nutrition in the Sahel.’ The first step towards this goal was to organize a situational analysis of the legislative,
research, and programmatic activities related to infant and young child nutrition (IYCN) in six countries of the
sub-region: Burkina Faso, Chad, Mali, Mauritania, Niger, and Senegal. The purposes of this introductory paper
are to review current information concerning the nutritional and health status of infants and young children in
the Sahel and to summarize international guidelines on optimal IYCN practices. These guidelines were used in
completing the above-mentioned situational analyses and encompass specific recommendations on: (i) breast-
feeding (introduction within the first hour after birth, exclusivity to 6 months, continuation to at least 24 months);
(ii) complementary feeding (introduction at 6 months, use of nutrient dense foods, adequate frequency and
consistency, and responsive feeding); (iii) prevention and/or treatment of micronutrient deficiencies (vitamin A,
zinc, iron and anaemia, and iodine); (iv) prevention and/or treatment of acute malnutrition; (v) feeding practices
adapted to the maternal situation to reduce mother-to-child transmission of HIV; (vi) activities to ensure food
security; and (vii) the promotion of hygienic practices concerning food preparation and storage and environ-
mental sanitation. The following papers in this issue will present results of the situational analyses for the
individual countries.
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Background

With the introduction of the Millennium Develop-
ment Goals (MDG) in 1990 and adoption of the Mil-
lennium Declaration in 2000, the international

community acknowledged the need to ‘spare no effort
to free our fellow men, women, and children from the
abject and dehumanizing conditions of extreme
poverty’. Infants and young children are at particular
risk of the effects of poverty and lack of education.
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Francophone countries of the Sahel region of Africa –
including Senegal, Mauritania, Mali, Burkina Faso,
Niger, and Chad – are positioned along the southern
fringe of the Sahara Desert (Fig. 1) where year-to-
year and seasonal variations in rainfall often lead to
precarious food harvests and chronic strain on
national financial stability. These and other factors
contribute to food insecurity in the region and to high
rates of malnutrition and mortality among infants and
young children (Table 1).

While the causes of malnutrition are complex, there
is a consensus about the two immediate causes of
malnutrition: insufficient intake of nutritious food and
increased incidence of infections,which are often asso-
ciated with inadequate child care practices (Fig. 2).

With current estimates that malnutrition is an
underlying cause of one-third (12) to one-half (13) of
deaths among young children less than 5 years of age,
the global community has emphasized the critical need
to protect the health and well-being of young children
by implementing appropriate actions to improve the

nutritional situation. Examples of internationally rec-
ognized initiatives, declarations, and conventions
aimed at improving the health and nutrition of infants
and young children include the United Nations Con-
vention on the Rights of the Child (14),the Millennium
Declaration from which the MDGs (15) are derived,
the International Code of Marketing of Breast milk
Substitutes (16), the Ten-Year Strategy for the Reduc-
tion of Vitamin and Mineral Deficiencies (17),
REACH: Ending Child Hunger and Undernutrition/
Renewed Efforts Against Child Hunger (18) and the
International Labour Organization Convention on
Maternity Protection No. 183 (19), which provides for
maternity leave during pregnancy and lactation.

The United Nations Convention on the Rights of
the Child holds governments responsible to ensure
children’s right to the highest attainable standard of
health by providing breastfeeding support, adequate
nutritious foods, appropriate health care, and clean
drinking water. The Sahelian countries have ratified
some or all of the United Nations Convention on the

Fig. 1. Map of the Sahelian countries included in the situational analysis. Map courtesy of OCHA, Dakar, Senegal Regional Office.
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Rights of the Child and other international codes
aimed at protecting the health and well-being of chil-
dren (Table 2); and these countries are working
towards improving the health and nutrition of infants
and young children. However, recent surveys reveal
that there is still a substantial need to strengthen and
expand these efforts.

The International Covenant on Economic, Social,
and Cultural Rights states that everyone has the right
to adequate food and the highest attainable standards
of health (Articles 11 and 12) (20). Women have the
right to equality in employment, access to natural
resources and other services, including a special right
to adequate nutrition during pregnancy and lactation
(Articles 11, 12, and 14) (21). Promoting the right to
adequate food and applying human rights approaches
to nutrition contribute to tackling immediate, under-
lying, and root causes of malnutrition. Rights-
based advocacy entails focusing on better nutrition
as well as the process of achieving this outcome
through increased participation, empowerment, and
non-discrimination.

The two MDGs that are most directly related to
infant and young child nutritional status are: Goal 1
to eradicate extreme poverty and hunger1; and Goal
4 to reduce child mortality2. Several of the indicators
used to evaluate these MDGs include the proportion
of the population living on less than US$1 per
day (% population < US$1/day), the proportion of
children less than 5 years of age who are suffering
from moderate and severe underweight (per cent
of children with weight-for-age Z-score < -2), the

1Goal 1 indicators include: Target 1a: Reduce by half the propor-

tion of people living on less than a dollar a day: 1.1 Proportion of

population below $1 (PPP) per day, and Target 1c: Reduce by

half the proportion of people who suffer from hunger: 1.8 Preva-

lence of underweight children under-5 years of age (http://

www.undp.org/mdg/).
2Goal 4 Indicators include: Target 4a: Reduce by two-thirds the

mortality rate among children under five: 4.1 – under-five mor-

tality rate; 4.2 –Infant mortality rate; 4.3 – proportion of 1-year-

old children immunized against measles (http://www.undp.org/

mdg/).Ta
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mortality rate among infants and children less than
5 years of age and the per cent of children less
than 5 years who have been immunized against
measles.

International progress towards these MDGs varies
by country, region, and the indicator measured. Sub-
Saharan Africa is not keeping up with most improve-
ments observed among developing regions with

Fig. 2. Conceptual framework of malnutrition (11). Figure adapted from original source (11) by the United Nations Children’s Fund (UNICEF) in
the 1998 State of the World’s Children and printed here with permission from UNICEF West and Central Africa Regional Office.

Table 2. Documentation, by country, of adoption or ratification of specific international conventions and codes aimed at protecting the health and
well-being of infants and children

International conventions and codes Burkina Faso Chad Mali Mauritania Niger Senegal

The UN Convention on the Rights of
the Child (14)*

31 Aug 1990 2 Oct 1990 20 Sept 1990 16 May 1991 30 Sept 1990 31 Jul 1990

International Code of Marketing of
Breast Milk Substitutes (16)‡

Law No action Being studied Being studied Many provisions
ratified as law

Many provisions
ratified as law

ILO Convention on Maternity
Protection, No. 183, 2000 (22)†

– – 5 June 2008 – – –

International Covenant on Economic,
Social and Cultural Rights (20)

4 Apr 1999a 9 Sept 1995a 3 Jan 1976a – 7 June 1986a 13 May 1978

Convention on the Elimination of All
Forms of Discrimination Against
Women (21)

13 Nov 1987a 9 July 1995a 10 Oct 1985 9 Jul 2001a 7 Nov 1999a 7 Mar 1985

aDate of accession, not ratified. *Mali – Reservation:The Government of the Republic of Mali declares that, in view of the provisions of the Mali
Family Code, there is no reason to apply article 16 of the Convention. Mauritania – Upon signature, Reservation: ‘In signing this important
Convention, the Islamic Republic of Mauritania is making reservations to articles or provisions which may be contrary to the beliefs and values
of Islam, the religion of the Mauritania People and State.’ †Includes laws on maternity leave for women (24). ‡Status of the Code in Africa – 2006
(23) and 2008.
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respect to key infant and young child health indica-
tors (Table 3).The exception is the relative increase in
the per cent of infants who are immunized against
measles.

In the Sahel region, progress towards indicator 1.8
of MDG I, to reduce poverty and hunger by half is
very limited, and in some situations seems to be wors-
ening (Fig. 3). Some countries in the Sahel have made
substantial progress towards the reduction of mortal-
ity rates among children less than 5 years of age
(MDG IV, Fig. 4). However, improvements in other
indicators have been very limited in the Sahel region
as a whole, and current trends are not sufficient to
reach the desired goals by 2015.

Among the other markers that are measured to
evaluate national and international progress towards
optimal infant and young child health are national
rates of breastfeeding (early introduction, exclusivity
to 6 months and continuation to 24 months as com-
plementary foods are introduced), complementary
feeding practices (the timing of introduction, quality,
and quantity of complementary foods), use of nutri-
ent supplements or fortified foods, use of insecticide

treated bed nets (to reduce the risk of malaria and
thus anaemia) and appropriate management of
illness, particularly diarrhoea. Some progress has
been achieved in increasing the prevalence of exclu-
sive breastfeeding in the Sahel region, but, these
improvements have not been sustained in most coun-
tries (Fig. 5).

Regional infant and young child
nutrition (IYCN) initiative

The data presented above demonstrate that although
some progress has been achieved in the Sahel region,
there is need for continued support of effective
actions and/or for implementing new programmes in
geographic areas not currently covered. To evaluate
the current situation and guide appropriate actions to
address the problem of malnutrition among infants
and young children in the Sahel region, the Food and
Agriculture Organization of the United Nations
(FAO), Helen Keller International (HKI), the Micro-
nutrient Initiative (MI), the United Nations Chil-
dren’s Fund (UNICEF) and the World Food

Table 3. Regional and international progress towards selected Millennium Development Goals, Sub-Saharan Africa and All Developing Regions,
values weighted by population size (25)

Sub-Saharan
Africa

All developing
regions

MDG I: eliminate extreme poverty and hunger
Indicator 1.1: reduce by half the % population living on <US$1/day – methodology was changed, so

the available indicator presented is the % of employed people living below $1 (PPP) a day
1990 (% of population) 55.5 30.6
2007 (% of population) 51.4 20.4
% change -7 -33

Indicator 1.8: reduce by half the % under-fives suffering from underweight
~1990 value (% of population) 32 33
~2006 value (% of population) 28 26
% change -13 -21

MDG IV: reduce mortality among children less than 5 years
Indicator 4.2: Reduce by 2/3 the mortality rate among children <5 years

~1990 value (deaths/1000 live births) 184 103
~2006 value (deaths/1000 live births) 157 80
% change -15 -22

Indicator 4.3: increase the % of infants immunized against measles (goal not cited)
~1990 value (% of population) 56 71
Recent value (% of population) 72 78
% change 29 10

MDG, Millennium Development Goal.

S.E. Wuehler et al.10
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Fig. 3. Prevalence of children <5 years of age suffering from moderate and severe underweight (weight-for-age z-score <-2) and Millennium
Development Goal (MDG 1.8) in six countries of the Sahel*†. *Final columns indicate MDG 1.8 of a 50% underweight reduction between 1990
and 2015. †Data from Demographical and Health Surveys and Multiple Indicator Cluster Survey5 as presented in the World Health Organization
(WHO) Global Database on Child Growth and Malnutrition (3), using WHO child growth standards. Data: Millenium Development Goals Indicators,
Official UN site, http://unstats.un.org/unsd/mdg/Data.aspx.

Fig. 4. Mortality rate among children <5 years of age and Millennium Development Goal (MDG 4.1) in six countries of the Sahel*†. *Final columns
indicate a 2/3 reduction (MDG 4.1) between 1990 and 2015. †1990 estimates were obtained 13 February 2009 from the United Nations Children’s
Fund, Childinfo.org (26). Data: Childinfo.org for mortality rate among <5 years/1000 live births, by year of survey.
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Programme (WFP) launched an IYCN initiative to
‘Restore children’s right to adequate nutrition in the
Sahel.’

The Initiative’s aim is to achieve optimal feeding
of >80% of children 0–24 months in the Sahel. The
Initiative will propose options to enhance infant and
young child feeding during the first two years of life
(i.e. breastfeeding and complementary feeding) with
the ultimate goal to improve the nutritional status,
growth and development, health, survival and
quality of life of children in the Sahel. To facilitate
the development of appropriate intervention strate-
gies, additional quantitative and qualitative informa-
tion is required on food availability, food, and
nutrient intakes and behavioural aspects of child
feeding as well as current public policies and
programmes.

The first step of this initiative was to organize a
situational analysis, to compile, analyse, and interpret
available information on infant and young child
feeding practices and relevant policies, research, train-
ing, and intervention programmes in the six target
countries of Burkina Faso, Chad, Mali, Mauritania,
Niger, and Senegal. Sudan was not included due to the
level of political unrest, which prevented data collec-
tion. Additional aims were to assess the barriers to
optimal feeding (knowledge, cultural, environmental,
and socio-political factors and food availability), to

develop recommendations on how to overcome these
barriers and to establish a framework of essential
large-scale interventions.

This paper summarizes internationally accepted,
evidence-based guidelines for improving the health
and well-being of infants and young children. These
recommendations were used in the situational analy-
ses to assess each country’s progress, as described in
the following papers in this issue (27–32).

The organizing members of this Initiative hope that
these findings will serve as a guide to support national
efforts and will establish a foundation upon which
governments, international agencies and non-
governmental organizations can build collaboration
within and across countries to refine and expand their
actions to improve the health and nutrition of young
children in the region.

Overview of international
recommendations for
IYCN practices

Key documents that form the foundation for promot-
ing improved IYCN internationally include the
Global Strategy for Infant and Young Child Feeding
(33), the Global Strategy’s planning guide (34) and
tools for assessing national practices, policies, and
programmes (2), the Guiding Principles for Comple-

Fig. 5. Trends in prevalence of exclusive
breastfeeding during the first 6 months of life,
by country and years of survey, horizontal line
indicates j50% prevalence. *Data with aster-
isk from Multiple Indicator Cluster Survey5

data all others from Demographic and Health
Survey data.

S.E. Wuehler et al.12
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mentary Feeding of the Breastfed Child (35), Guiding
Principles for Feeding Non-Breastfed Children 6–24
months of age (36) and the Essential Nutrition
Actions approach (37–39) – including Behaviour
Change Communication (BCC) and Information
Education Communication (IEC) guidance. In addi-
tion, we incorporated key findings and recommenda-
tions from the Lancet’s series on Maternal and Child
Undernutrition (12, 40–42). The key IYCN practices
that were examined in the situational analysis of each
country are listed in Box 1.

The following sections provide brief summaries of
current knowledge regarding the international guide-
lines and recommendations highlighted in Box 1 on
breastfeeding, complementary feeding, micronutri-
ents, other nutritional, and organizational support.
These topics are discussed as they apply to the six
countries included in the situational analyses to

follow in this issue (27–32) and Supporting Informa-
tion Appendix.

Methods used in collecting
and analysing national data
for comparison with
international recommendations

From May to July 2008, a coordinator was selected in
each country to contact nutrition focal points in each
organization and agency conducting nutrition-related
activities in the respective countries. The individual
focal points were then asked to complete a question-
naire summarizing their scope of organizational
IYCN activities and to provide any relevant docu-
ments describing those activities. We evaluated each
document for consistency with the aforementioned
key infant and young child feeding guidelines, as out-

Box 1. Key actions to support infant and young child nutrition

1. Promotion of optimal breastfeeding practices
a. Early introduction of breastfeeding (in the first hour of life)
b. Exclusive breastfeeding during the first 6 months of life
c. Continued breastfeeding to at least 24 months of age

2. Promotion of optimal complementary feeding practices
a. Timely introduction of complementary foods at 6 months of age
(Provision of complementary foods that are dense in the key nutrients of vitamin A, iron, and zinc, with an emphasis on animal source
foods)
b. Responsive feeding practices to encourage and enhance the feeding process
c. Progressive increase in the amount and consistency of complementary foods, without supplanting breastfeeding

3. Micronutrient assessment, prevention, and treatment of deficiencies
a. Vitamin A assessment and supplementation for children 6–59 months and mothers within 6 weeks postpartum
b. Assessment and prevention of zinc deficiency, as appropriate; promotion of the use of zinc in the treatment of diarrhoea
c. Assessment, prevention, and/or treatment of nutritional anaemia related to deficiencies of iron and other micronutrients, and
non-nutritional anaemia related to malaria and other parasites
d. Assessment of the risk of iodine deficiency, quality control of the production and/or importation of adequately iodized salt, promotion
of the use of iodized salt, additional measures to treat iodine deficiency when necessary
e. Dietary assessments for development of nutrition education programmes and food fortification

4. Other nutritional support
a. Identification and treatment of acute malnutrition at the clinic and/or community level
b. Nutritional guidance and support for HIV-positive mothers and children, including specific support for feeding options and other
treatment to reduce mother-to-child transmission of HIV
c. Support for food insecure populations
d. Sanitation services and personal hygiene practices related to water, food, and the local surroundings

5. Organizational support
a. Identification of champions of nutrition in the government and other agencies crucial to infant and young child nutrition (IYCN)
including a national working group of key stakeholders
b. Clear national IYCN policies, strategies, plans of action, training manuals, programmes, monitoring, and evaluation of programmes
and formative research to specifically address the above practices
c. Information sharing among agencies and across countries

IYCN in the Sahel 13
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lined in Box 1. The categories of documents obtained
were: (i) national policies, strategies, and plans of
action; (ii) research reports related to BCC/IEC and
other formative research conducted in each country
regarding some aspect of the IYCN practices; (iii)
in-service and pre-service training manuals and pro-
tocols and other curricula developed for programme
implementation and for students studying health-
related topics in universities and vocational schools;
(iv) reports of programmes, including the intended
and actual coverage of those programmes; and (v)
programme monitoring and impact evaluation
reports, whether specific to the programme or general
through nutritional surveys. We also completed
PubMed bibliographic searches for additional peer-
reviewed research that fit the categories of ‘nutrition’
and either ‘child’ or ‘women’ for each country. It was
expected that these sets of documents would indicate
each country’s progress towards improving IYCN
practices as illustrated in Fig. 6.

Summary of current knowledge and
international recommendations with
respect to IYCN practices

The following summaries of key IYCN recommenda-
tions were prepared to assist in the review of current

national policies and programmes, and to serve as a
basis for evaluating progress achieved in each of the
specific nutrition-related domains.The summaries are
based on current international guidelines concerning
specific IYCN policies and programmes, and they are
not meant to provide comprehensive reviews of exist-
ing literature on each topic.

Breastfeeding

International recommendations for breastfeeding
(Table 4) have been well substantiated through a
number of research studies and reviews (12, 13, 43).
More recently, Edmund et al. (44) found that the risk
of mortality was 2.4-fold lower among rural Ghanaian
infants, 2 to 28 days old, who commenced breastfeed-
ing in the first 24 h following birth compared with
those who commenced breastfeeding later than the
first day (P < 0.0001). The risk of mortality was also
3.8-fold lower among neonates who were exclusively
breastfed compared with those who were partially
breastfed, even after adjusting for the timing of initi-
ating breastfeeding, and for socioeconomic and
health-related factors at birth. In Bangladesh,
researchers found significant associations between
breastfeeding practices and the prevalence of respira-
tory infections and/or diarrhoea (45, 46). Similar

Fig. 6. Optimal steps in moving a desired
practice from conception through pro-
gramme implementation and eventual
national coverage of successful programmes.
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benefits have also been identified among infants of
HIV-positive women (47, 48). In the 2008 Lancet
series on Maternal and Child Undernutrition (12), it
was estimated that 10% of the disease burden among
children less than 5 years of age is attributable to
suboptimal breastfeeding practices, especially non-
exclusive breastfeeding in the first 6 months of life.

Baby friendly hospital initiative

The Baby Friendly Hospital Initiative (BFHI) pro-
motes activities in hospitals, clinics, and communities
that support women in their efforts towards successful
breastfeeding. The 10 fundamental action areas,
required for hospital or community certification,
include:

1. Have a written breastfeeding policy that is rou-
tinely communicated to all health care staff.

2. Train all health care staff in skills necessary to
implement this policy.

3. Inform all pregnant women about the benefits
and management of breastfeeding.

4. Help mothers initiate breastfeeding within one
half-hour of birth.

5. Show mothers how to breastfeed and maintain
lactation, even if they should be separated from their
infants.

6. Give newborn infants no food or drink other than
breast milk, unless medically indicated.

7. Practice rooming-in – that is, allow mothers and
infants to remain together 24 h a day.

8. Encourage breastfeeding on demand.
9. Give no artificial teats or pacifiers (also called

dummies or soothers) to breastfeeding infants.
10. Foster the establishment of breastfeeding support
groups and refer mothers to them upon discharge
from the hospital or clinic.

A revised BFHI package was developed by the
World Health Organization (WHO) that includes five
sections: (i) background and implementation of the
BFHI; (ii) a course for decision-makers to strengthen
and sustain the BFHI; (iii) a 20-h course for maternity
staff on breastfeeding promotion and support; (iv)
hospital self-appraisal and monitoring; and (v) exter-
nal assessment and reassessment (49).

Breastfeeding promotion research

Several authors and agencies have recently reviewed
breastfeeding promotion programmes and factors
associated with their success (50–52). The findings of
one such review sponsored by the WHO are sum-
marized in Box 2. Another review of large-scale
programmes promoting exclusive breastfeeding in
various countries found a positive dose–response
relationship between the number of contacts with
mothers or the number of different methods
employed in disseminating messages and the adop-
tion of appropriate breastfeeding practices (51).
Therefore, appropriate breastfeeding practices
should be promoted through as many channels as
possible.

Table 4. Summary of international breastfeeding recommendations

Practice Specific recommendations

Early initiation of
breastfeeding

Breastfeeding should commence within the first 30–60 min after birth.
No other liquids or concoctions should be provided prior to initiation of breastfeeding.

Exclusive breastfeeding
to 6 months

Breastfeeding should be on demand or at least 8 times per day.
No additional water, food or other liquids should be given during this time to avoid the risk of introducing

contaminants and to ensure the infant receives adequate amounts of breast milk.
Continued breastfeeding

to 24 months
Beyond 6 months, the infant should continue to receive breast milk on demand and complementary foods should

be added to the breastfeeding regimen rather than replacing breastfeeding. (Some older infants may reduce
the frequency or number of times they breastfeed as sucking becomes more efficient and capacity of the
stomach increases.)

IYCN in the Sahel 15
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Complementary feeding

Although breast milk provides adequate nutrition for
the first 6 months of an infant’s life, research has
shown that breast milk is no longer adequate as the
sole source of nutrition beyond 6 months of age (53–
55). Therefore, at the age of 6 months (26 weeks),
infants must commence and gradually increase con-
sumption of nutrient-dense complementary foods,
while continuing breastfeeding, in order to meet their
increasing needs for energy and specific nutrients (e.g.
iron, zinc, vitamin A, etc.). WHO feeding recommen-
dations to meet the nutritional needs of breastfed
(and non-breastfed) infants and young children are
listed in Table 5 (35, 36).

Assessment, prevention and
treatment of micronutrient
deficiencies

The recent Lancet series on Maternal and Child
Undernutrition assessed the global risk of mortality
and morbidity in children less than 5 years of age

attributed to micronutrient deficiencies (12). The
authors concluded that the most critical micronutri-
ent deficiencies associated with deaths and disability-
adjusted life years (DALYs) in children less than 5
years were vitamin A deficiency (6.5 and 5.3%,
respectively), zinc deficiency (4.4 and 3.8%, respec-
tively), iron deficiency (0.2% and 0.5%, respectively)
and iodine deficiency (0.03 and 0.6%, respectively)
(12). The present review and the situational analyses
are limited to these four key micronutrients.

Vitamin A

The importance of vitamin A in reducing mortality
and morbidity among young children and women of
child bearing age has been well established (56–64).
Programmes to provide universal vitamin A supple-
ments (VAS) to high-risk populations of children
6–59 months and to women within 6 weeks postpar-
tum are promoted by WHO (65) and are being imple-
mented in a large number of countries.

Assessment of vitamin A status

Methods that have been employed to evaluate popu-
lation vitamin A status include measurement of serum
retinol concentration (<0.7 mmol L-1 is considered
inadequate) in a representative sample of the selected
population, the prevalence of clinical signs of defi-
ciency, such as night blindness or xerophthalmia, and
the under-five mortality rate (66). Few countries in the
Sahel have undertaken assessments of serum retinol
concentration or of xerophthalmia among a represen-
tative population sample. However, the reported
prevalence of night blindness among pregnant women
and population mortality rates among children less
than 5 years of age are regularly assessed.

Prevention of vitamin A deficiency

In areas where the intake of vitamin A is inadequate,
WHO recommends a combination of breast feeding,
dietary improvement, food fortification, and VAS to
prevent vitamin A deficiency among young children
(67, 68). Recommended doses and schedules for
administering VAS, according to the Annecy Accords,

Box 2. Key findings from large-scale
community-based programmes to improve
breastfeeding practices (52)
Factors associated with successful breastfeeding promotion
programmes

1. The community offers indispensable resources for breastfeed-
ing promotion and support, and these resources need continual
mentoring and encouragement.
2. Multiple approaches are used in community-based breast-
feeding promotion and support.
3. Breastfeeding practices can change over a relatively short
period and need continued reinforcement to be sustained.
4. Effective communication and advocacy are vital to set policy
priorities, influence community norms, and improve household
practices.
5. During training more attention needs to be given to interper-
sonal counselling skills.
6. Partnerships, leadership, proof of concept, and adequate
resources facilitate programme scale-up.
7. Monitoring and evaluation is critical to measure progress,
identify successful, and unsuccessful strategies, and make appro-
priate programme adjustments. Those programmes that carried
out baseline and end-line surveys as well as annual rapid assess-
ments in programme areas were best positioned to spot problem
areas and adjust programmes accordingly.
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the International Vitamin A Consultative Group
(IVACG) and WHO are listed in Table 6.

Zinc

Systematic reviews have highlighted the critical impor-
tance of zinc in preventing childhood illnesses, such as
diarrhoea and pneumonia,and in supporting adequate
growth (69, 70). The Lancet Series on Child Survival
(60) and Maternal and Child Undernutrition (12) con-
cluded that about 4% of disease burden in young
children is attributable to zinc deficiency.

Assessment of zinc status

WHO, UNICEF, the International Atomic Energy
Agency (IAEA), and the International Zinc Nutri-
tion Consultative Group (IZiNCG) have published
guidelines on the assessment of population zinc
status (71). The three main types of zinc status
assessment that were considered included biochemi-
cal, dietary, and functional methods. Serum or
plasma zinc concentration is considered the best
available biomarker of risk of zinc deficiency in
populations (72, 73). When the prevalence of low
plasma or serum zinc concentration is >20%, zinc
deficiency is considered a public health concern.
Inadequate dietary intake of absorbable zinc is one
of the major causes of zinc deficiency. Therefore,
dietary zinc intakes can be assessed among a repre-

sentative sample of individuals from the target
population to determine the risk of zinc deficiency
(74). When the prevalence of inadequate dietary zinc
intake is >25% the risk of zinc deficiency is consid-
ered to be elevated and of public health concern.
The easiest-to-measure outcome of zinc deficiency is
stunting (height-for-age z-score < -2) among pre-
school children. Although this is the least reliable
method of estimating the risk of zinc deficiency, data
are already available for most countries throughout
the world, which can be used as a preliminary assess-
ment of the risk of zinc deficiency. WHO considers a
prevalence of stunting > 20% to be elevated and of
public health concern (75). When the prevalence of
stunting is high, IZiNCG recommends programmatic
action, while conducting further assessments of the
level of zinc deficiency in the target population.

Prevention of zinc deficiency

Studies have found that preventive zinc supplements
can decrease the incidence of diarrhoea and pneu-
monia and reduce the prevalence of stunting am-
ong vulnerable populations (76, 77). Recommended
doses of zinc supplements have been proposed by
IZiNCG for various age groups in populations at
risk of zinc deficiency (69). Adoption of these rec-
ommendations by the WHO is pending. Other pos-
sible interventions among population groups at risk
of zinc deficiency include targeted food fortification

Table 6. Schedule and doses of routine vitamin A supplementation in vitamin A-deficient populations, as recommended in the Annecy Accords to
assess and control vitamin A deficiency (67, 68)

Population Amount of vitamin A to be administered Time of administration

Infants 0–5 months 150 000 IU as three doses of 50 000 IU with at
least a 1-month interval between doses

At each DTP immunization contact (6, 10 and 14 weeks) (otherwise
at other opportunities)

Infants 6–11 months 100 000 IU as a single dose every 4–6 months At any opportunity (e.g. measles immunization or other clinic visits)
Children 12 months

and older
200 000 IU as a single dose every 4–6 months At any opportunity or six monthly mass distribution campaign

Postpartum women 400 000 IU as two doses of 200 000 IU at least
1 days apart

As soon after delivery as possible and not more than 6 weeks later

and/or 10 000 IU daily or 25 000 IU weekly and/or during the first 6 months after delivery*

DTP, diphtheria-tetanus-pertussis combination vaccine; IU, International Units. *Due to possible teratrogenic effects of vitamin A supplements
on the developing fetus, any vitamin A supplementation beyond the initial 6 weeks postpartum should be administered with caution and under
supervision.
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with zinc (78), biofortification of grains (79), dietary
modification to increase consumption of zinc-rich
foods (particularly animal source foods such as
meat, fish, and poultry, organ meats, and to a lesser
extent dairy, eggs) and food processing (such as fer-
mentation and soaking of grains) to reduce the
phytate content and thereby increase zinc bioavail-
ability (80).

Zinc in the treatment of diarrhoea

Zinc supplements given during an episode of acute
diarrhoea reduce the duration and severity of the
episode (81).Thus,WHO and UNICEF jointly recom-
mend providing zinc in the treatment of diarrhoea
along with oral rehydration salts solution (ORS) (82–
84) (Table 7). Programmes to include zinc supplemen-
tation in diarrhoea treatment are being rolled out in
several countries (85).

Iron and anaemia

Studies have demonstrated the value of preventing
and/or treating anaemia among young children, and
the importance of commencing preventive activities
during prenatal development. Risks associated with
iron deficiency include impaired cognitive develop-
ment, and increased morbidity and mortality (12, 40,
88–91).

Many nutritional surveys fail to differentiate iron
deficiency anaemia from anaemia due to other causes.
Specific assessment methods are required to confirm
iron deficiency anaemia vs. other causes of anaemia,
the term ‘iron deficiency anaemia is often inappropri-
ately used interchangeably with ‘anaemia’ in national
surveys that assess the prevalence of anaemia (low

haemoglobin concentration of low haematocrit) but
not iron status per se (92). This distinction is impor-
tant because studies have shown that providing iron
supplements to individuals who are not iron defi-
cienct can cause severe adverse events, including
increasing the risk of mortality (93).

Other nutritional factors involved in the aetiology
of anaemia are deficiencies in, vitamin A, folate,
vitamin B12 and possibly other micronutrients.
Malaria, helminths, and other infections and haemo-
globinopathies also play an important role (94).

Assessment of anaemia and iron status

Iron deficiency can be diagnosed by measuring serum
ferritin, transferrin receptor or red blood cell zinc-
protoporphyrin concentrations in addition to mea-
suring haemoglobin or haematocrit concentration
(95–97). Iron stores are considered depleted when
serum ferritin concentrations are <12 mg L-1 for chil-
dren less than 5 years and <15 mg L-1 for adults and
children more than 5 years of age unless infection is
present (98). Because serum ferritin concentration
increases in the presence of infection, WHO recom-
mends measuring acute phase proteins, such as
C-reactive protein (CRP) and alpha-1 acid glycopro-
tein (AGP), to help interpret data on serum ferritin.
The presence of anaemia is assessed by measuring
haemoglobin concentration or haematocrit. The cut-
offs for haemoglobin concentration recommended by
WHO to define anaemia are: 110 g L-1 for preschool
aged children and pregnant women and 120 g L-1

for non-pregnant women (98). The prevalence of
anaemia considered to be a public health problem is:
5–19%, mild public health problem; 20–39%, moder-
ate public health problem; �40%, severe public
health problem.

When biochemical assessments are not possible,
alternative methods have been proposed to detect
anaemia using: (i) the ‘Haemoglobin Colour Scale’;
and (ii) assessment of extreme pallor in the lower
conjunctiva of the eye, fingernail beds or in the palm
of the hand (99–101). However, these assessments are
not as accurate as measuring haemoglobin or haema-
tocrit using laboratory methods.

Table 7. Recommended dose and duration of zinc supplementation
for use in the treatment of diarrhoea in addition to oral rehydration
salts (ORS) (83)

Age of infant or child

0–5 months 6+ months

Dose of zinc supplementation 10 mg/day 20 mg/day
Duration 10–14 days 10–14 days
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Prevention of iron deficiency and anaemia

Strategies for the prevention and control of iron
deficiency and anaemia include the use of iron
supplements (96, 99, 102, 103), iron-fortified foods
(96, 104), point-of-use fortification (105), helminth
control (106, 107), control of malaria and other
infections (95) and reproductive and obstetric inter-
ventions, such as delayed-cord clamping (108, 109).
Due to the high prevalence of anaemia in the six
countries included in the situational analyses (27–
32), iron deficiency is also likely to be prevalent.
Therefore, provision of additional iron to infants and
young children who are iron deficient should be a
public health priority. However, these countries are
also malaria-endemic regions. The WHO recom-
mends exercising caution to ensure that iron supple-
ments (including point-of-use fortification products)
are only given to iron deficient children, or iron is
provided in small doses distributed over the day in
processed complementary foods (Box 3 (95)). The
WHO further recommends an integrated approach

including the control and prevention of malaria, hel-
minths, and other infectious diseases, such as HIV/
AIDS and tuberculosis (110, 111).

Treatment of iron deficiency and anaemia

Recommendations for the treatment of confirmed
iron deficiency anaemia are similar for malaria
endemic and non-endemic regions (Table 8) except
that folic acid treatment can interfere with some anti-
malaria medications, such as pyrimethamine and sul-
fadoxine. Therefore, this needs to be taken into
consideration in malaria endemic regions to ensure
that the folic acid does not prevent effective treat-
ment of malaria.

Iodine

Iodine deficiency during pregnancy increases the risk
of spontaneous abortion, stillbirths, and congenital

Box 3. Summary of conclusions and recommendations of the World Health Organization Consultation on
prevention and control of iron deficiency in infants and young children in malaria endemic areas (95)

1. Strategies to control iron deficiency should be carried out in the context of comprehensive and effective health care, including the
provision of insecticide-treated nets and vector control for the prevention of malaria, and prompt recognition and treatment of malaria and
its complications with effective anti-malarial therapy. They should also include control of other prevalent parasitic diseases and infections
and the promotion of exclusive breastfeeding for the first 6 months of life, followed by consumption of nutrient-dense and/or processed
fortified complementary foods.
2. Children should be screened for iron deficiency prior to providing iron supplementation.
3. Processed complementary foods fortified with iron are an alternative method of providing iron that is likely safe. Although the safety in
malaria-endemic areas has not been documented, this approach has been considered safe because it would avoid the potential adverse
effects of a large bolus of iron taken in a single dose, as the iron would be consumed in smaller amounts throughout the day and therefore
absorbed more slowly.
4. Infants and young children who have malaria and are diagnosed with iron deficiency or severe anaemia, should be treated with an
anti-malarial and, where appropriate, antibiotic therapy as well as iron therapy, which should always be administered with food.
5. Iron preparations administered through home fortification of complementary foods for infants and young children, i.e. powders, crushable
tablets, and fat-based spreads, are not yet recommended alternative methods of providing iron until their safety has been confirmed. (Some
researchers are evaluating whether it may be possible to administer these products in doses that approximate the amount of iron delivered
in fortified complementary foods.)
6. The reservations concerning the harmful effects of universal iron supplementation do not diminish the need for adequate iron therapy
when iron deficiency is diagnosed.
7. Because widespread folate deficiency is not known to be a problem in infants and young children, and supplemental folic acid may
interfere with the efficacy of anti-folate anti-malarial drug therapy, supplemental folic acid should not be given to infants and young children
in areas where anti-folate anti-malarial drugs are used (i.e. pyrimethamine, sulphadoxine and their combination in Fansidar).

‘Iron supplements’ refers to medicinal iron supplements given orally to population groups for the prevention and control of iron deficiency. ‘Iron
therapy’ refers to medicinal iron supplements given orally for treatment of iron deficiency of individual patients. ‘Iron preparations for home
fortification’ refers to iron mixed with foods at home. Such iron preparations may be in the form of a powder, crushable tablet or fat-based
spread. ‘Processed foods fortified with iron’ refers to food fortified with iron during food processing.
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abnormalities (112). Early pregnancy is the most criti-
cal period for impaired foetal brain development due
to maternal iodine deficiency (113, 114). Iodine defi-
ciency during childhood and adolescence can also
affect mental function and cause delayed physical
development. These consequences of iodine defi-
ciency, which result from inadequate production of
thyroid hormone, are termed iodine-deficiency disor-
ders (IDDs).

Assessment of iodine status

WHO recommends assessing population iodine
status by measuring urinary iodine concentrations in
school-age children (115). The population is consid-
ered at risk when the median urinary iodine concen-
tration in school-aged children falls below 100 mL.
Due to variability of urinary iodine concentrations,
this is not a reliable method of assessing iodine
status in an individual. The presence of an enlarged
thyroid, or goitre, is used to assess the severity of
iodine deficiency in individuals and the long-term
impact of programmes after there has been sufficient
time to prevent the development of goitre in subse-
quent groups of school-aged children. The preferred
method for assessing thyroid size is ultrasonography.
When ultrasonography is not possible, the presence
of goitre can also be assessed by inspection and pal-
pation. However, this method has poor sensitivity
and specificity and is therefore not ideal in areas of
mild iodine deficiency (116). Thyroid-stimulating
hormone is a useful indicator of iodine nutrition in
newborns, but not in other age groups. Recently a
dried blood spot assay for thyroglobulin concentra-
tion has been developed, and reference values for
school children have been proposed (116).

Prevention of iodine deficiency

Universal salt iodization is considered to be the most
cost-effective method of controlling IDD (115). The
recommended level of iodine in salt, at the point of
production, is 20–40 ppm (115). Salt iodization pro-
grammes are monitored based on the per cent of
households that are using adequately iodized salt, as
measured in a nationally representative sample of
households. The goal is to reach 90% of households
with salt that is iodized to 15–40 ppm (115).

In some countries, however, implementation of salt
iodization programmes may not be feasible in all areas,
resulting in insufficient access to iodized salt for some
population groups (117). In these cases, besides
strengthening the salt iodization programmes,comple-
mentary strategies should be considered to ensure
optimal iodine nutrition for the susceptible groups. In
particular, WHO et al. (118) recommend increasing
iodine intake by providing iodine supplements
(Table 9) or iodine fortified foods to pregnant and
lactating women and children 7–24 months of age.

Treatment of iodine deficiency

In diagnosed cases of iodine deficiency, the WHO
recommends that iodized oil can be used to promptly
correct hypothyroidism (119).

Table 8. Guidelines for oral iron and folate therapy to treat iron
deficiency anaemia (99)

Age group Dose Duration

<2 years 25 mg iron + 100–400 mg
folic acid daily

3 months

Adolescents and adults,
including pregnant women

120 mg iron + 400 mg
folic acid daily

3 months

Table 9. Recommended dosages of daily and annual iodine supple-
mentation (115)

Population group Daily dose
of iodine
supplement
(mg/day)

Single annual
dose of iodized
oil supplement
(mg/yr)

Pregnant women 250 400
Lactating women 250 400
Women of reproductive

age (15–49 years)
150 400

Children <2 years*,† 90 200

*For children 0–6 months of age, iodine supplementation should be
given through breast milk. This implies that the child is exclusively
breastfed and that the lactating mother received iodine supplements
as indicated above. †These figures for iodine supplements are given in
situations where complementary food fortified with iodine is not
available, in which case iodine supplementation is required for chil-
dren of 7–24 months of age.
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Other nutrition support:
management of acute malnutrition,
ensuring food security, prevention of
mother-to-child transmission
(PMTCT) of HIV, and promotion of
improved personal hygiene, and
environmental sanitation

Management of acute malnutrition

The Global Strategy for Infant and Young Child
Feeding (33) recommends actively searching for
malnourished infants and young children to permit
early treatment. For the purposes of this report we
will not discuss the specialized treatment guidelines
for moderate and severe acute malnutrition (SAM),
but will summarize the current recommendations for
screening to detect acute malnutrition.

Growth monitoring

The international growth reference standards have
been updated from the 1977 NCHS reference (120) to
the 2006 WHO Child Growth Standards (121). The
WHO recommends replacing the 1977 NCHS refer-
ence with these new standards. This also requires
updating anthropometric survey data from older
surveys to allow comparisons across time (122). The
WHO provides reference charts and tables of the new
growth standards for use in screening for malnutrition
and in growth monitoring (http://www.who.int/
childgrowth/en/).

The cut-offs for SAM are higher and therefore
more inclusive when using the new 2006 WHO Child
Growth Standards (123, 124). Thus, more children
are considered eligible for nutrition rehabilitation
programmes when the WHO standards are applied
than when the previous NCHS reference data were
applied. Initially, this could place a strain on existing
programmes as greater numbers of children are
enrolled during the period of transition to the new
WHO standards. However, researchers have found a
positive impact on treatment outcomes when
children are enrolled sooner because a shorter dura-
tion of treatment is required and a greater rate
of recovery is likely to occur (123). Further, these

children have fewer medical complications requiring
inpatient care and lower mortality rates. Thus, the
initial increased costs of treating the additional chil-
dren identified with SAM may be offset by the
reduced duration of treatment and lower costs for
hospitalization.

Assessment and screening of acute malnutrition

The WHO has recently adopted new recommenda-
tions for the screening of moderate acute malnutri-
tion (MAM) and SAM. Guidelines are available
for the treatment of MAM and SAM among infants
and children, whether in specialized care facilities
or in the community (125–130). International
recommendations are to refer all infants and chil-
dren with MAM or SAM with clinical complications,
such as systemic infection, anorexia, or bilateral
edema, to a hospital or nutrition rehabilitation
centre where they can be observed, treated, and fed
according to standardized protocols (Tables 10 and
11).

Due to the successes found in some community-
based malnutrition treatment programmes, the SCN
Informal Consultation determined that children 6–59
months of age with uncomplicated SAM can be
treated in communities when there is access to ready-
to-use therapeutic foods (RUTFs) (128) (Fig. 7). The
effectiveness of these programmes is being tested in
various countries (129). Children with MAM should
be included in these community treatment pro-
grammes as resources are available.

Table 10. Latest recommended criteria for assessing severe acute
malnutrition (SAM) (130)

Condition Indicator Cut-off

Severe wasting† Weight-for-height* <-3 SD
Severe wasting† MUAC <115 mm
Bilateral oedema† Clinical sign

MUAC, mid-upper arm circumference; SD, standard deviation.
*Based on WHO Growth Standards (121). †bilateral oedema is an
indicator of SAM independent of the anthropometric measures of
low weight-for-height and/or low MUAC; the presence of bilateral
oedema and/or severe wasting indicate the need for urgent action.

S.E. Wuehler et al.22

© 2011 Blackwell Publishing Ltd Maternal and Child Nutrition (2011), 7 (Suppl. 1), pp. 6–34



Accurate assessment of malnutrition by weight-for-
height requires training, practice, proper equipment
and detailed international growth standards tables for
comparison. Because these resources are not always
available, particularly for screening, United Nations
organizations also recommend measuring mid-upper
arm circumference (MUAC) using colour-coded
plastic tapes for assessing malnutrition among chil-
dren 6–59 months (127, 128). The recommended
MUAC cut-off has recently changed from 110 to
115 mm (11.5 cm) for SAM (130). The new recom-
mended criterion for MAM is a MUAC between 115
and 125 mm. Because the two screening methods,
MUAC, and weight-for-height, each capture a certain
number of high-risk acutely malnourished children
who are not captured by the other screening method
(131), it is recommended to enrol children in treat-
ment programmes who are eligible by either criterion
(130).

Iron in the treatment of malnutrition

The use of iron in the treatment of acute malnutrition
is of particular concern due to the health risk of pro-
viding iron during the initial stabilization phase (125).
The 1998 WHO guidelines for the management of
acute malnutrition assume that most children with
malnutrition are iron deficient. Therefore, it is recom-
mended to introduce iron supplementation in the
second phase of treatment, after infections are suc-
cessfully controlled. In the report of the WHO,
UNICEF, WFP, UNHCR Consultation on the dietary
management of moderate malnutrition in children <5
years (132), Golden (133) and Michaelsen et al. (134)
recommend moderate amounts of iron in treating
moderately acute malnourished children 6–59 months
of age. Golden (133) proposed two sets of recommen-
dations based on whether the iron requirements were
to be met by unfortified local foods or with foods

Table 11. Classification of type and severity of malnutrition (125), World Health Organization (WHO) child growth standards (121)

Indicator Classification

Moderate malnutrition Severe malnutrition (type)*

Symmetrical oedema Not present Present (oedematous malnutrition)
Weight-for-height -3 < SD-score <-2† (or 70–79%)‡ SD-score <-3 (or <70%) (severe wasting)
Height-for-age -3 < SD-score <-2 (or 85–89%)‡ SD-score <-3 (or <85%) (severe stunting)

*The diagnoses are not mutually exclusive. †Below the median World Health Organization (WHO) 2006 reference. ‡Percentage of the median
WHO 2006 reference.

Fig. 7. Decision tree for assessing, referring
and/or treating severe acute malnutrition in
the community when resources are not suf-
ficient to also allow treatment of moderate
malnutrition, based on recommendations
from references (128, 130). *Resources
include ready-to-use foods (RUTF). Figure
based on recommendations from: WHO child
growth standards and the identification of
severe acute malnutrition in infants and children,
2009 and Community-based management of
severe acute malnutrition, May 2007; recom-
mendations for children 6–60 months. MAM,
moderate acute malnutrition; MUAC, mid-
upper arm circumference; WHO, World
Health Organization.
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fortified specifically for use in treatment programmes
for moderately acutely malnourished children. The
proposed target dose of iron was 9 mg/1000 kcal for
non-fortified local diets, and 18 mg/1000 kcal when
the food is specially fortified for this purpose. It is
recommended to avoid therapeutic doses of iron
when treating children with MAM. Updated recom-
mendations specific to iron in the treatment of chil-
dren with severe malnutrition in malaria endemic
regions are not yet available.

PMTCT

It is estimated that 5% of adults in Sub-Saharan
Africa are infected with HIV. The prevalence of HIV
among adults in the countries included in this issue’s
situational analyses is lower than the continent-wide
figure and generally ranges from 0.8 to 1.6%, except
in Chad where the prevalence is 3.5%. The interna-
tional recommendations surrounding the optimal
feeding methods to prevent transmission of HIV
mother-to-child (PMTCT) have recently been
revised, as summarized in Box 4 (135–139).

It is notable that many of these recommendations
are the same as the general feeding recommendations
for infants and young children.

Support for food insecure populations

Food security is based on food availability, accessibil-
ity and utilization. At the household level, food secu-
rity is guaranteed when livelihoods are sustainable
and not easily affected by external shock. In the
Sahel, regional organizations, including the Inter
State Committee to Fight Drought in the Sahel, the
WFP of the United Nations, and other partners have
developed methods to evaluate the food availability
at regional and national levels. An example is the
Emergency Food Security Assessment methodology
(140, 141) that appraises household food accessibility,
resilience and food diversity. These evaluations allow
decision makers to develop appropriate recommen-
dations that target food insecure populations and
regions through interventions such as food aid, subsi-
dized food sales, food for work, cash for work, and
restoration and strengthening of livelihoods. Inte-

grated approaches are carried out to support families
affected by malnutrition through nutrition interven-
tions, such as nutrition and hygiene education and
promotion of local food production.

Anthropometric assessments of preschool children
are commonly included in surveys to assess the popu-
lation’s nutritional status and level of food insecurity.
However, changes in the food availability can occur
more rapidly than changes in anthropometric indica-
tors, and malnutrition can be caused by both food
insecurity and lack of access to adequate health care,
along with other causes. Therefore, a variety of rapid
assessment techniques have been developed to find
and target those at highest risk during periods of food
insecurity (140–147).

The objectives of rapid assessments are to increase
awareness of critical needs and improve intervention
prioritization, particularly in resource poor situations.
We found no specific international recommendations
regarding a best method of rapidly assessing the nutri-
tional situation of young children. However, there is
general recognition of the need for these assessments
to identify groups at risk of food insecurity, including
those with HIV/AIDS, who need supplementary pre-
ventive and curative support during various crises
(145).

There are also a variety of activities to prevent
and/or respond to food insecurity, such as ensuring
the availability of adequate stocks of basic food items
and/or therapeutic foods in case of emergencies. For
the purposes of the situational analyses in this issue,
we only evaluated whether responses are planned and
available, but not the type of response.

Optimal hygienic practices related to food,
water, and the household environment

The importance of good water quality, sanitation, and
hygiene is well established. Fewtrell et al. (148) con-
ducted meta-analyses of interventions focused on
improving hygiene, sanitation, water supply, and water
quality. Based on relative risk estimates among avail-
able scientifically sound studies, they found that hand-
washing had the most impact on reducing diarrhoea
(44% reduction) compared with non-intervention.
Other interventions with a beneficial impact on reduc-
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Box 4. Selected excerpts from key principles in developing feeding recommendations, and the key feeding
recommendations for infants of HIV positive women, from the World Health Organization (WHO) (136)

Selected key principles:

• (Key Principle 4) Pregnant women and mothers known to be HIV-infected should be informed of the infant feeding strategy recom-
mended by the national or sub-national authority to improve HIV-free survival of HIV-exposed infants and the health of HIV-infected
mothers, and informed that there are alternatives that mothers might wish to adopt;
• (Key Principle 5) Skilled counselling and support in appropriate infant feeding practices and antiretroviral (ARV) interventions to
promote HIV-free survival of infants should be available to all pregnant women and mothers;
• (Key Principle 6) Counselling and support to mothers known to be HIV infected, and health messaging to the general population, should
be carefully delivered so as not to undermine optimal breastfeeding practices among the general population;
• (Key Principle 7) Mothers who are known to be HIV uninfected or whose HIV status is unknown should be counselled to exclusively
breastfeed their infants for the first 6 months of life and then introduce complementary foods while continuing breastfeeding for 24 months
or beyond.

• Mothers whose status is unknown should be offered HIV testing.
• Mothers who are HIV uninfected should be counselled about ways to prevent HIV infection and about the services that are available
such as family planning to help them to remain uninfected.

Selected recommendations:

• (Recommendation 1) Mothers known to be HIV-infected should be provided with lifelong ARV therapy or ARV prophylaxis interven-
tions to reduce HIV transmission through breastfeeding, specific guidelines are clarified in: (138).
• (Recommendation 2) Mothers known to be HIV-infected (and whose infants are HIV uninfected or of unknown HIV status) should
exclusively breastfeed their infants for the first 6 months of life, introducing appropriate complementary foods thereafter. Continuation of
breastfeeding from 6 to 12 months is also recommended, but there is stronger evidence for continuation of breastfeeding during this
age-range when accompanied by ARV than when no ARV treatment is available for the uninfected infant.
• (Recommendation 3) Mothers known to be HIV-infected who decide to stop breastfeeding at any time should stop gradually within one
month. Mothers or infants who have been receiving ARV prophylaxis should continue prophylaxis for one week after breastfeeding is fully
stopped.

• Stopping breastfeeding abruptly is not advisable.
• (Recommendation 4) When mothers known to be HIV-infected decide to stop breastfeeding at any time, infants should be provided with
safe and adequate replacement feeds to enable normal growth and development.

• Alternatives to breastfeeding include:
• For infants less than 6 months of age:

� Commercial infant formula milk as long as home conditions outlined in Recommendation #5 below are fulfilled,
� Expressed, heat-treated breast milk (see Recommendation #6 below),

Home-modified animal milk is not recommended as a replacement food in the first 6 months of life.

• For children over 6 months of age:
� Commercial infant formula milk as long as home conditions outlined in Recommendation #5 below are fulfilled,
� Animal milk (boiled for infants under 12 months), as part of a diet providing adequate micronutrient intake.
� Meals, including milk-only feeds, other foods and combination of milk feeds and other foods, should be provided four or five times
per day (36).

• All children need complementary foods from 6 months of age.
• (Recommendation 5) Mothers known to be HIV-infected should only give commercial infant formula milk as a replacement feed to their
HIV uninfected infants or infants who are of unknown HIV status, when specific conditions are met (referred to as AFASS – affordable,
feasible, acceptable, sustainable, and safe in the 2006 WHO recommendations on HIV and Infant Feeding (139)):

• safe water and sanitation are assured at the household level and in the community, and,
• the mother, or other caregiver can reliably provide sufficient infant formula milk to support normal growth and development of the
infant, and,
• the mother or caregiver can prepare it cleanly and frequently enough so that it is safe and carries a low risk of diarrhoea and
malnutrition, and,
• the mother or caregiver can, in the first 6 months, exclusively give infant formula milk, and,
• the family is supportive of this practice and,
• the mother or caregiver can access health care that offers comprehensive child health services.

• (Recommendation 6) Mothers known to be HIV-infected may consider expressing and heat-treating breast milk as an interim feeding
strategy:

• In special circumstances such as when the infant is born with low birth weight or is otherwise ill in the neonatal period and unable to
breastfeed; or
• When the mother is unwell and temporarily unable to breastfeed or has a temporary breast health problem such as mastitis; or
• To assist mothers to stop breastfeeding; or
• If ARV drugs are temporarily not available.

• (Recommendation 7) If infants and young children are known to be HIV-infected, mothers are strongly encouraged to exclusively
breastfeed for the first 6 months of life and continue breastfeeding, as per the recommendations for the general population that is up to two
years or beyond.
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ing diarrhoea included water treatment at the point of
use (35% reduction), multiple interventions (33%
reduction), overall improvement in sanitation (32%
reduction),overall improvement in water supply (25%
reduction) and water treatment at the source, such as
chemical treatment, boiling, pasteurization, and solar
disinfection (11% reduction) (148).The importance of
hand hygiene was also address by the WHO in a
recently developed guidebook for hand hygiene in
health care settings (149), and UNICEF joined the
Global Public-Private Partnership for Handwashing
with Soap in support of this important practice for
preventing the spread of disease (www.globalhand-
washing.org). Additional guidelines promoted by
international organizations to improve hygienic prac-
tices are listed in Box 5. For the situational analysis, we
did not search for documents specifically related to
sanitation and hygiene, but reviewed whether the
points noted in Box 5 were addressed in the nutrition-
related documents. Therefore, some countries may
have relevant programmes and activities in addition to
those we identified.

Overall organizational and
programmatic support

To coordinate activities among various groups and
provide guidance to national IYCN programmes, it is
recommended to organize an official national com-

mittee(s) or commission(s) composed of representa-
tives of relevant government ministries, international
and bi-lateral agencies, non-governmental organiza-
tions, private sector companies, and civil society orga-
nizations. (2). The recommended frequency of these
group meetings is at least semi-annual, and more fre-
quently as the situation might require. The purpose is
to share information on current activities, avoid dupli-
cation of efforts and exchange technical or other
assistance according to each agency’s expertise. The
global REACH initiative: Ending Child Hunger and
Undernutrition (www.reach-partnership.org), has
developed a toolkit for organizations ready to move
forward with developing and strengthening multi-
sector partnerships with systematic planning and
implementation of nutrition-related activities. The
planning guide by WHO and UNICEF also provides
more specific guidance for national implementation
of the Global Strategy for Infant and Young Child
Feeding (34).

Summary

Countries in the Sahel region of Sub-Saharan Africa
have made limited or no progress towards improving
infant and young child nutritional status and in
reaching the related Millennium Development
Goals.

As a first step towards furthering the fight against
high rates of malnutrition in the Sahel, a situational
analysis was commissioned to evaluate national poli-
cies, strategies, plans of action, research, training
materials, programmes, surveys and monitoring, and
evaluation activities in six countries (Burkina Faso,
Chad, Mali, Mauritania, Niger and Senegal).

Key activities that have been found to be effective
at improving infant and young child nutrition and are
recommended internationally are: the promotion of
optimal breastfeeding and complementary feeding
practices, prevention and/or treatment of micronutri-
ent deficiencies, management of acute malnutrition,
prevention of mother-to-child transmission of HIV,
promotion of food security and optimal hygienic
practices, and support for national organizations
charged with carrying out these activities.

Box 5. Key practices related to sanitation and
hygiene are (150, 151)

1. Dispose of faeces safely (toilet/latrine/buried sufficiently to
prevent resurfacing),
2. Wash hands thoroughly with soap (or ash) and water after
contact with faeces, before touching food, and before feeding
children,
3. Wash the face with soap and water every day to help prevent
eye infections
4. Use water from a safe source or that is purified and keep it
covered
5. Wash or cook raw foods, reheat cooked foods thoroughly
prior to eating and do not delay the consumption of these foods
after their preparation,
6. Keep food, utensils and food preparation surfaces clean and
store foods in covered containers,
7. Safely dispose of all refuse to prevent illness.
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