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Abstract

Background: In areas where vitamin A deficiency (VAD) is prevalent, vitamin A
repletion reduces child mortality by 23% on average.
Objectives: To estimate the potential child survival benefits of policies and
programmes aimed at controlling VAD in Mozambique, and to make policy and
programme recommendations.
Methods: The potential contribution of VAD to child mortality in Mozambique was
estimated by combining the observed VAD prevalence in the under-5s (71.2%), the
measured child mortality effects of VAD (risk of death in children with VAD ¼ 1.75
times higher than in children without VAD) and the observed under-5 mortality rate in
the country (210 per 1000 live births).
Results: In Mozambique, an estimated 2.3 million children below the age of 5 years are
vitamin-A-deficient. In the absence of appropriate policy and programme action, VAD
will be the attributable cause of over 30 000 deaths annually in the under-5s. This
represents 34.8% of all-cause mortality in this age group.
Discussion: Vitamin A supplementation (VAS) has been adopted as a short- to
medium-term strategy to control VAD in children, and is integrated into routine child
health services. However, the last VAS coverage survey showed that only 46% of
children received a vitamin A supplement in the 6 months preceding the survey. If
VAS coverage is to increase significantly in the foreseeable future, four areas appear to
be of paramount importance: (1) reduce missed opportunities for VAS such as visits of
sick children to child health services and community outreach activities; (2) take
advantage of all potential opportunities for accelerating VAS coverage, such as
additional vaccination campaigns and emergency response activities; (3) strengthen
health workers’ training, supervision and monitoring skills; and (4) increase
community demand for VAS of children. Biannual VAS, as the primary component of
an integrated strategy for VAD control in children, has the promise to be among the
most cost-effective/high-impact child survival interventions in Mozambique.
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Between 1986 and 1993, eight population-based interven-

tion trials world-wide assessed the contribution of vitamin

A deficiency (VAD) to child mortality. An independent

meta-analysis of these trials showed that, in areas where

VAD is prevalent, vitamin A repletion reduces child

mortality by 23% on average1. This significant reduction in

child mortality is largely a result of the mortality reduction

from measles, severe diarrhoea and falciparum malaria.

The objectives of the present analysis are to estimate the

potential child survival benefits of policies and pro-

grammes aimed at controlling VAD in Mozambique, and to

make policy and programme recommendations.

Methods and findings

The most recent data on the extent of VAD in Mozambique

come from the national VAD survey conducted by the

Ministry of Health between December 2001 and January

2002. Blood samples were collected from a nationally

representative sample of children aged 6–59 months,

using a two-stage cluster sampling methodology. Serum

retinol concentration was analysed using high-perfor-

mance liquid chromatography. VAD was defined as a

serum retinol concentration below 0.70mmol l21; 71.2% of

children had serum retinol levels below this threshold and

thus were considered vitamin-A-deficient2. Children with

VAD are at increased risk of death; using the data from the

eight population-based trials included in the meta-analysis

by Beaton et al.1, it is estimated that the risk of death in 6–

59-month-old children with VAD is 1.75 times higher than

in children without VAD3. The most recent Demographic

and Health Survey in Mozambique shows a nation-level

child mortality rate of 201 per 1000 live births4. The

potential contribution of VAD to child mortality in

Mozambique was estimated by combining the observed

VAD prevalence in under-5s, the measured child mortality
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effects of VAD and the child mortality levels observed in

the country. The following equation was used:

PAR ¼ PREVðRR 2 1Þ=1 þ ½PREVðRR 2 1Þ�;

where PAR (population attributable risk) is the proportion

of all-cause child mortality in Mozambique attributable to

VAD, PREV is the observed prevalence of VAD in children

(71.2%) and RR is the increased risk of death in children

with VAD relative to children without VAD (1.75). Our

analysis shows that, in Mozambique, an estimated 2.3

million children under 5 years of age are vitamin-A-

deficient. In the absence of appropriate policy and

programme action, VAD will be the attributable cause of

over 30 000 deaths annually among children aged 6–59

months. This represents 34.8% of all-cause mortality in this

age group (Table 1).

Discussion

In view of the large number of children suffering from

VAD and the extraordinary contribution of VAD to child

mortality in Mozambique, the Ministry of Health has

adopted high-potency vitamin A supplementation (VAS)

as a short- to medium-term strategy for the control of VAD

in children. Mozambique’s experience in VAS of children

started in 1999, with the integration of VAS into National

Immunisation Days (NIDs) for polio eradication. VAS

coverage with NIDs attained 100% of children aged 6–59

months. NIDs were phased out in 2000 and an alternative

strategy was tested. Vitamin A supplements were

distributed at Mother and Child Health Days in 2000 and

2001. VAS coverage (one high-potency vitamin A

supplement per year) attained 79% and 91% of 6–59-

month-old children in 2000 and 2001, respectively.

Despite these apparently encouraging results, the

Government of Mozambique felt that these campaigns

put too high a demand on the limited human and financial

resources of the Ministry of Health and decided to

discontinue them. Beginning in March 2002, VAS was

integrated into routine child health services, with a

combination of fixed and mobile health posts. The goal

was to ensure that all children aged 6–59 months reached

by health facilities receive a high-potency vitamin A

supplement every 6 months (to maximise the child

survival benefits of VAS). Posters, leaflets and radio spots

were developed to create demand in the population for

VAS of children at every health contact.

Routine information collected in 2003 by the Ministry of

Health showed that VAS coverage is 44%. This means that

less than 50% of children aged 6–59 months received a

high-potency vitamin A supplement in the 6 months

preceding the coverage survey. The main reasons for this

low VAS coverage are:

1. Missed opportunities for VAS in regular health activities

such as during visits of sick children to child health

services and community outreach activities;

2. Missed opportunities for VAS in supplemental health

activities such as additional vaccination campaigns and

emergency response activities;

3. Sub-optimal training, supervision and monitoring skills

of health workers in VAS for child survival; and

4. Low community demand for VAS of children.

If VAS coverage is to increase significantly in the

foreseeable future, addressing these four bottlenecks

appears to be of paramount importance.

Programmatically, one of the challenges is to ensure that

VAS does not delay, displace or weaken the implemen-

tation of other strategies but that it drives an integrated,

effective and sustained approach to VAD control that

integrates:

. Improved infant and young child nutrition. Mortality

data from the eight population-based field trials

included in the meta-analysis by Beaton et al.1 show

that mortality reduction in children aged 6–24 months

made up more than 70% of the number of lives saved

through improving vitamin A status in 6–59-month-old

children. Optimal infant and young child nutrition is

therefore crucial. Breast milk is vital in keeping infants

adequately nourished with vitamin A throughout

infancy and early childhood6. Evidence shows that

well-designed community-based and/or facility-based

behaviour change communications programmes can

bring about dramatic improvements in early initiation of

breast-feeding and exclusive breast-feeding rates for 6

months7. When the vitamin A content of human milk is

sub-optimal, VAS of women in the early postpartum

period becomes key in improving women’s vitamin A

status and the vitamin A content of breast milk8.

Mozambique is in the process of formulating a national

policy to ensure that women receive a high-potency

Table 1 Vitamin A deficiency (VAD) and child mortality in Mozam-
bique, 2000

Observed VAD prevalence (%) 71.2
Births per year* 793 000
Neonatal mortality rate (per 1000 live births)† 54
Infant mortality rate (per 1000 live births)† 135
Child mortality rate (per 1000 live births)† 201
Population of children 0–59 months old* 3 178 000
Population of children 0–59 months old

with VAD
2 262 736

Neonatal deaths per annum (first month of life) 42 822
Infant deaths per annum (0–11 months) 107 055
Deaths of infants aged 1–11 months per annum 64 233
Deaths of infants aged 6–11 months per annum 35 036
Child deaths per annum (0–59 months) 159 393
Deaths of children aged 12–59 months per annum 52 338
Deaths of children aged 6–59 months per annum 87 374
Deaths of children aged 6–59 months attributable to

VAD per annum
30 416

Percentage of deaths among children
aged 6–59 months attributable to VAD

34.8

* Source: reference 5 [data refer to 2000].
† Source: reference 4.
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vitamin A supplement as soon as possible after delivery.

A number of facility-based and community-based

approaches are being tested.

. Improved vitamin A dietary intake. Dietary improve-

ment approaches need to be an integral part of a

sustainable strategy to control VAD. Significant progress

has been achieved in the past 10 years in the design and

implementation of such approaches, particularly the

new generation of projects that integrate production,

nutrition education and behaviour change communi-

cation strategies9. In Mozambique, b-carotene-rich

varieties of sweet potato are being tested and

introduced. Vitamin A fortification of locally available

foods can also be crucial in improving the vitamin A

status of the general population and that of women of

reproductive age in particular. Plans are underway to

assess nation-level food consumption of potential food

vehicles for vitamin A fortification, the capability for

vitamin A fortification in selected food industries, and

the potential for successful private–public partnerships

for vitamin A fortification.

Our analysis shows that VAD control has the promise to be

among the most cost-effective/high-impact child survival

interventions in Mozambique; improving the vitamin A

status of children could reduce child mortality in the

country by an estimated 34.8% from 1997 child mortality

levels. Among the challenges that Mozambique needs to

face in the coming years, VAD in children is one that can

be overcome. The solutions are known, effective and

affordable, and the need is more urgent than ever.
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