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Summary of the Analysis
Young Child Protein Energy Malnutrition

Child malnutrition remains a huge problem in Cambodia, affecting almost half of the children below the age of 5 years. As a result, children are suffering more from disease and mortality is high. Furthermore, undernutrition results in reduced cognitive ability as adults and in reduced productivity. Although the rate of child malnutrition has decreased over the last decade, the reduction rate has been low and will not be enough to reach the Millennium Declaration Goal of halving the rate by 2015. Furthermore, as the reduction rate is just slightly higher than the population growth rate, the absolute number of malnourished children remains almost unchanged at 700,000. 

Malnutrition causes untold suffering and death, and it also puts a high financial cost on the society. The loss from reduction in productivity has been estimated at 2-3 percent of GDP. Furthermore, reduction in malnutrition will help to accelerate poverty reduction. Investments in improved child nutrition is thus not only a realization of children rights, it makes economic sense. For increased investments in nutrition, there is an urgent need to put nutrition on the agenda of senior policy makers and the society at large. This will require a campaign aimed at explaining the severity of the present situation, its consequences and its solutions.

Improved child care should be the focus of the efforts to reduce child malnutrition. This requires the involvement of parents and the community at large as active participants, which requires a community based approach. To build a community based movement for improved child care and nutrition, the involvement of relevant ministries and groups dealing with community development will be essential. 

Young Child Anaemia

Young child anaemia is a serious problem, with 62 percent affected in 2005. The damage caused by this to children and their cognitive development calls for urgent action. The coverage of deworming, the ongoing priority intervention, was low at 27 percent. Although ongoing efforts to increase the deworming coverage are likely to be successful, the prevalence of anaemia is highest in the youngest children, who have relatively low worm infestation. It is thus likely that anaemia will remain a serious problem even if deworming is successful. This calls for complementary efforts, such as Sprinkles, i.e. small sachets with a mix of micronutrients added to the food of young children. Sprinkles are particularly promising since they focus on the critical window between 6 and 11 months of age when the demand for iron and other micronutrients is highest. The inclusion of animal products in the diet of young children could also help to reduce anaemia.
Young Child Vitamin A Deficiency

Young child vitamin A deficiency remains a significant public health problem. The prevalence of vitamin A deficiency was 22 percent in 2000, and the national coverage of vitamin A supplementation is low. Efforts are needed to increase the supplementation coverage, and to ensure that support is provided to all districts. Furthermore, it is essential to ensure timely availability of vitamin A supplements of good and consistent quality. There is also a need to ensure that all children receive their first vitamin A supplement at 6 months of age, which means individual targeting in addition to the biannual supplementation events. Furthermore, it is important to follow the development of new global recommendation, such as newborn vitamin A supplementation. 

Young Child Iodine Deficiency Disorders

The efforts to eliminate iodine deficiency disorders in Cambodia have been successful. Even if the use of iodised salt is below the target of 90 percent, the high median urinary iodine excretion shows that there is no longer a problem of public health significance. Conversely, the overall high iodine intake found in the latest survey could be a cause for concern. The survey also noted a wide variation in the iodine content in household salt, and although the overall iodine intake was high, 22 percent of the children had too low intake.

One reason for the uneven salt iodisation is the relatively simple technology used, linked to the difficulty of achieving homogeneous iodisation with large crystal salt. However, even under these conditions better iodisation results are possible. To improve the iodisation process and attain homogeneous iodine levels, a mandatory internal quality assurance system is required, strengthened through external verification. If the iodisation process would be took place in fewer sites, better equipment could be installed and a working quality assurance system established. In addition, routine monitoring of salt iodine content at retail levels, such as shops and markets, would be valuable. 

The salt iodisation level stipulated by the IDD legislation could be reviewed, given the high urinary excretion found in the 2008 survey. To guide this, there is a need to determine the average daily consumption of salt, including salt in fish sauce. 

Young Child Zinc Deficiency

The risk of young child zinc deficiency is very high in Cambodia, and zinc deficiency may contribute to the high levels of disease and mortality, as well as to the high proportion of stunting. The ongoing efforts to provide zinc as treatment of diarrhoea will be helpful and the efforts should be expanded to the whole country. However, all young children need zinc to be protected from disease and to grow well. Until the time when zinc can reach all children through improved feeding practices with animal products, Sprinkles for home based food fortification offers a feasible alternative.  

Maternal Protein Energy Malnutrition 
General maternal malnutrition is a major problem in Cambodia. Twenty percent of the women are underweight and there has been no improvement between 2000 and 2005. Adequate weight gain during pregnancy is essential to break the intergenerational cycle of malnutrition, as it will reduce low birth weight in the newborn. Adequate weight gain is also important for the women themselves.

Weight gain monitoring is an important aspect of pregnancy and weight gain faltering needs to be identified early. As the efforts to strengthen and expand antenatal care services continue, weight gain monitoring needs to be included, along with counselling on how to assure better weight gain. In addition to counselling with affected women and their families, efforts should be made to bring the findings from pregnancy weight gain monitoring to the Village Health Support Groups and to encourage community based discussions on the situation of pregnant women, their need to eat for two and to rest, and to find ways to support this.

Links could also be made with women’s associations, projects and groups working with gender related issues and other groups working in the communities to bring the issue of adequate weight gain during pregnancy to their agenda.

Maternal Anaemia

In spite of moderate reductions, maternal anaemia remains a serious problem affecting almost half of the women of reproductive age. Although the improvements seen in iron/folic acid supplementation is encouraging, with 58 percent of pregnant women taking supplements, further progress is needed. There is also a need to ensure increased coverage of deworming during and after pregnancy. Problems with procurement and management of iron folic acid supplies need to be addressed and a national communication strategy is important.
With the high prevalence of anaemia seen in Cambodia, pregnancy supplementation will not be enough to overcome the problem. Iron supplementation of non-pregnant women would be desirable, both for adolescents prior to the first pregnancy and in general between pregnancies. The inclusion of animal products in the diet of women could also help to reduce anaemia.
Maternal Vitamin A Deficiency

Maternal vitamin A deficiency is a problem of public health significance in Cambodia. Night blindness affects 8 percent of the pregnant women, indicating that a larger proportion suffer from sub-clinical deficiency. The ongoing effort to provide women with high-dose vitamin A supplements as soon as possible after delivery thus needs to be accelerated. Furthermore, since night blindness is a danger sign, a policy on its identification and treatment as part of routine antenatal care should be considered. 
In addition, to improve vitamin A status during pregnancy, low dose pregnancy supplementation could be considered, at least in provinces/districts with high rates of vitamin A deficiency. However, since pregnant women in Cambodia suffer from multiple nutrient deficiencies – not only iron and vitamin A, multi-micronutrient pregnancy supplements might be considered.

Since pregnant women in Cambodia suffer from multiple nutrient deficiencies – not only iron and vitamin A, a policy on the provision of multiple micronutrient pregnancy supplements instead of the present iron/folic acid tablets might be considered, at least in provinces with high rates of vitamin A deficiency.

Maternal Iodine Deficiency Disorders

Adequate intake of iodine is especially important during the early stages of pregnancy. Since many women do not seek antenatal care early in their pregnancies, it is essential that adequately iodised salt is used all the time.

Maternal Zinc Deficiency

Zinc is required during pregnancy. The long term approach is to improve dietary intake of animal products during pregnancy. A possible short term approach to ensure adequate intake of zinc is to provide the multiple micronutrient supplement.
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1. Young Child Protein Energy Malnutrition 
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Protein-energy malnutrition, or general under-nutrition, indicated by a child being short and/or thin for age, is a result of many underlying causes. Undernutrition constitutes a serious threat to young child survival and it is know today that malnutrition is an important factor in more than a third of all child deaths. It is also known that protein-energy malnutrition is associated with reduced cognitive ability
.
1.1. Present Status of Young Child Under-nutrition  
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The findings of the most recent national survey, the Cambodia Demographic and Health Survey 2005, showed that child malnutrition remains a significant problem in Cambodia. The survey found that 44 percent of the children below the age of 5 were affected by stunting, (short for their age), a sign of chronic undernutrition (figure 1.1)
. Some 18 percent of the children were severely stunted. The survey also found that 28 percent of the children were underweight (low weight for age). In addition, 8 percent of the children below 5 years were wasted (thin for their height), an indicator of acute malnutrition
.
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Figure 1.2 shows that socio-economic conditions were strongly correlated with nutritional status. The prevalence of stunting was considerably lower in urban areas (36%) than in rural (45%). Furthermore, every second child in the lowest wealth quintile was stunted, compared to one child in five in the highest quintile. 

Malnutrition was not evenly distributed throughout Cambodia. Generally, stunting was more common in the north (Map 1.1). Three provinces, Pursat, Rattanak Kiri and Mondol Kiri, had stunting prevalence above 60 percent. [image: image18.wmf]Figure 1.18: Proportion of Households Using Safe 
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Phnom Penh had the lowest stunting prevalence at 26 percent.

Age of the child is an important factor in the levels of malnutrition. As seen in figure 1.3, the prevalence of stunting increased drastically in the period between 12-23 months when children’s growth is rapid. Underweight increased more [image: image19.wmf]Figure 8.2: 
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gradually, reaching a peak after 24 moths of age. On the contrary, wasting was highest in the youngest children and reduced gradually as children grow older.
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Figure 7.10: Coverage of Iron Supplementation 
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Figure 1.4 shows that the prevalence of stunting, and to some extent underweight, was lower for girls than for boys, but the difference might not be statistically significant. 
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The Cambodia Demographic and Health Survey 2005 noted a reverse correlation between mother’s educational level and child malnutrition (Figure 1.5). Although it is known that educational level does influence child caring behaviours, and thus child nutrition, it is not clear to what extent. The survey did not attempt to control for socio-economic factors when analysing the importance of educational levels of mothers. It is thus likely that part of the observed difference between different educational levels in fact is due to socio-economic conditions as seen in figure 1.2.

1.2. Trends in Young Child Undernutrition 

[image: image24.wmf]Figure 7.8: Coverage of Pregnancy Iron 

Supplementation  by Residence and Wealth Quintile

Cambodia 2005

31

31

27

28

32

37

35

11

9

8

9

10

9

11

18

18

14

19

17

19

20

0

10

20

30

40

50

60

70

Urban

Rural

Lowest

Second

Middle

Fourth

Highest

Percent of women

< 60 days

60-89 days

90+ days

Source: CDHS 2005

Residence

Wealth Quintile

60

57

64

59

48

56

65

Three nationwide surveys have collected anthropometric data in Cambodia; The Socio Economic Survey of Cambodia 1996 and the Cambodia Demographic and Health Surveys 2000 and 2005 (figure 1.6)
. The levels of child malnutrition have seen a reduction between 1996 and 2005. It should be noted, however, that both underweight and wasting are sensitive to temporary changes in the conditions, including seasonality. Since the surveys were conducted in different seasons, it is not possible to know if the observed changes represent long term trends. 
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Stunting is the best indicator to use for time trend analysis, since it does not reflect seasonality or other short term changes in the living conditions of young children. When looking closer at the reduction in stunting over the 9 years, it is clear that it is almost linear over the period, with a slightly lower reduction rate from 2000 to 2005 (figure 1.7). Over the 9-year period, stunting has gone down from 59 percent to 44 percent, a reduction of 25 percent. On average, that means an annual reduction rate of 2.6 percent. 

Although the reduction in child undernutrition seen in the last 9 years is encouraging, far too many children are still suffering from malnutrition. 
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1.3. Causes of Young Child Under-nutrition

There are many causes of child undernutrition. As seen in figure 1.8, malnutrition is an outcome of several interrelated causes operating at different levels of society. The immediate causes are too low food intake and high disease burden, factors mutually reinforcing each other, as sick children often have reduced appetite and children with low food intake often fall sick.

The immediate causes are outcomes of the underlying causes. Two of these, inadequate access to food and insufficient basic health services and unhealthy environment, represent crucial commodities and services that are prerequisites for adequate dietary intake and the control of common diseases among children. 

However, plentiful food of good quality and the availability of health services are not enough in themselves to ensure nutritional adequacy in children. A system of care that makes sure that these foods and services are properly used for the benefit of children and women is also required. Care is often the limiting factor in child malnutrition.

Many of the underlying causes reflect an unequal distribution of commodities and services within geographic areas or even within households. This maldistribution is an outcome of the basic causes, which include control of resources as well as political, ideological and economic systems. Part of these are also value norms based on culture, traditions and beliefs. 

1.3.1. Low birth weight

There is also an intergenerational cycle of malnutrition, in which children are born malnourished. Low birth weigh, i.e. a birth weight below 2.5 kg, is an important cause of the high malnutrition rates in children under 5 years of age. Low birth weight is a predictor of death within the first month of life and of poor child growth, resulting in short adults. Low birth weight also has an impact on cognitive capacity, and can potentially impact later in life through increased hypertension, diabetes, and coronary heart disease.

Low birth weight is a result of pre-term delivery, intrauterine growth retardation, or a combination of both. Underlying factors are early marriage and low pregnancy age, low pre-pregnancy weight and height of the mother, malnutrition during pregnancy, including micronutrient malnutrition, combined with heavy workload and little rest, short birth intervals, infection during pregnancy, food taboos, tobacco smoking and alcohol drinking during pregnancy. 

For more about the intergenerational cycle of malnutrition, see section 6 on maternal general malnutrition on page 31.

The Cambodia Demographic and Health Survey 2005 reports that 8 percent of the children who had their weight recorded at birth had low birth weight. However, the report also shows that only 40 percent of the babies were weighed at birth and that most weighed babies are from better off households. 86 percent of the mothers in the highest wealth quintile had their babies weighed, while only 20 percent of the babes in the lowest wealth quintile were weighed. This indicates a bias in the reported level of birth weight, indicating that the true prevalence of low birth weight among all newborns probably is significantly higher. 
This is also supported by the mother’s own assessment of the baby’s size at birth. The mothers who did not have their babies weighed at birth were asked to estimate the size of the babes. Fifteen percent reported that their babes were born small or very small. Even if this assessment may be biased because the mothers are used to seeing small babies, it indicates that low birth weight is common problem. 
1.3.2. Child feeding
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Inadequate child feeding is one of the major underlying causes of child malnutrition. Immediate initiation of breastfeeding, exclusive breastfeeding for 6 months, appropriate complementary feeding from 6 months together with extended breastfeeding are all essential component of good child growth. 

1.3.3. Breastfeeding
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Figure 1.9 gives an overview of the breastfeeding practices in Cambodia. Virtually all mothers initiate breastfeeding and most continue to breastfeed for a long time – 54 percent of the mothers are still breastfeeding their 2 year old children. In spite of this overall good situation, there is a problem with exclusive breastfeeding. As seen in the figure, water and foods are introduced early and even in the youngest age group. The early introduction of water and foods increases the risk of infections, and is thus contributing to malnutrition. Below is a more detailed review of different breastfeeding practices.
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Figure 1.10 shows immediate and early initiation of breastfeeding in 2000 and 2005. Immediate initiation of breastfeeding saves lives and promotes good nutrition. Late initiation of breastfeeding leaves a newborn weak and susceptible to infection, which is an important cause of neonatal mortality. In spite of a significant increase in both immediate and early initiation, still only 35 percent of newborns were receiving breastmilk within an hour of birth in 2005. Furthermore, more than half of all newborns receive pre-lacteal feeds (usually water) prior to the initiation of breastfeeding, exposing them to life-threatening infections. No change was seen in practice pre-lacteal feeds between 2000 and 2005 (figure 1.11). 

Another critical practice for countries with high child mortality is exclusive breastfeeding of infants up to six months of age. The Lancet Child Survival Series (2003) estimates that ensuring universal coverage of exclusive breastfeeding could reduce infant deaths globally by as much as 13 percent. Until the age of six months, breastmilk is the best food for an infant: it contains all the nutrients and water that an infant needs and antibodies from the mother to protect the child from infections. Unlike infant formula, breastmilk is always prepared at the correct concentration, is never contaminated by bad water or dirty bottles/nipples, and is free.
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As seen in figure 1.12, the Cambodia Demographic and Health Survey 2005 found a drastic increase in the exclusive breastfeeding rate, from 11 percent in 2000 to 60 percent in 2005. However, the very big improvement has been questioned and a re-analysis commissioned by UNICEF in 2007 revealed that seasonal factors and a bias in the interview questionnaire had resulted in an overestimation of the exclusive breastfeeding rate. Instead exclusive breastfeeding was estimated to 31 percent. Even this more moderate increase of exclusive breastfeeding represents an important success for the ongoing breastfeeding promotion efforts.
It is important to keep in mind that the exclusive breastfeeding rate is an average of all children below six months of age. The median duration of exclusive breastfeeding is 3.2 months. This number is low because many children begin to receive complementary food at 4 months of age.        

The Cambodia Demographic and Health Survey 2005 also noted a slight increase in the proportion of babies given infant formula (Figure 1.13). Although few babies were given infant formula, the increase might indicate the start of a harmful trend. There was also a slight reduction in the proportion of mothers not breastfeeding at all.

1.3.4. Complementary Feeding

Around the age of six months, an infant’s energy and nutrient needs exceed what breastmilk alone can supply and caregivers need to complement breastmilk with solid/semi-solid foods with high energy and nutrient density. 
The Cambodia Demographic and Health Survey 2005 defined appropriate complementary feeding as:

· Breastfeeding

· Age related minimum daily frequency of feeding (2+ feeds/day for 6-8 month-olds and 3+ feeds per day for 9-23 month-olds)

· Feeding three or more food groups daily

According to this definition, appropriate complementary feeding in Cambodia was largely inadequate, as seen in figure 1.14.  In the age group 6-8 months, appropriate complementary feeding was low at 33 percent, and it increased with age to 62 percent among 12-17 month-olds. It then declined to 47 percent in the 18-23 month age group, probably because of reduction in breastfeeding in this age group rather than from reduction in the number of daily meals or in the variety of foods fed. 

Trend analysis of appropriate complementary feeding is not possible since it was not included in the Cambodia Demographic and Health Survey 2000 or in any other nationwide survey.

The findings of Cambodia Demographic and Health Survey 2005 clearly indicate that complementary feeding practices are inadequate in Cambodia. Unfortunately, the situation is most likely worse than indicated in figure 1.14. The reason for this is that the Cambodia Demographic and Health Survey 2005 definition of appropriate feeding does not address key aspects of complementary feeding, such as quantity of each meal and energy and nutrient-density of the meals fed. 
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The food usually given to young children is porridge, prepared from the local staple food. The problem and the key cause of child malnutrition is that the energy and nutrient content of this porridge is very low, most of it actually being water. The situation could be greatly improved if more energy dense foods – such as meat, fish, eggs, and oil – could be mixed into the porridge. Unfortunately such foods are not affordable for many families.  

Considering that the borbor fed to infants most often is too watery and diluted, with little energy and nutrient content, it is not surprising that child malnutrition accelerates during the age period 6 – 24 months – the period when the energy and nutrient demands are high because of rapid growth.
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1.3.5. Feeding during Illness

Children’s nutritional status often worsens during and following illness, especially if caregivers do not continue feeding during illness and increase feeding following it. The Cambodia Demographic and Health Survey 2005 included feeding during episodes of diarrhoea. As seen in figure 1.15, almost half of the mothers reported that they gave the same amount of food during diarrhoea episodes. Some 12 percent of the children received more food during diarrhoea, and 42 percent received less or no food at all. 

As it is difficult to feed sick children more or even the same quantity of food as usual, catch up feeding after illness is very important. Unfortunately there is no data available on feeding following illness. 
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1.3.6. Young Child Disease

The relationship between infectious disease and malnutrition is well know, and how they mutually reinforcing each other. Sick children have reduced appetite and children with low food intake often fall sick.

As seen in figure 1.16, the prevalence of young child disease is very high, and highest during the critical age between 6 months and 2 years when child undernutrition accelerates. This is the time when foods other than breastmilk is introduced, increasing the risk of infection. This is also the age at which young children increasingly move around and explore the world, often by tasting everything they find, thus exposing themselves to the risk of infections.

The high rates of childhood disease indicate that efforts to prevent and treat disease in young children will contribute to the reduction of child undernutrition.
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1.3.7. Hygiene, Sanitation and Water
The high prevalence of children diarrhoea seen figure 1.16 highlights the need for improved hygiene and sanitation in general, as well as in relation to food preparation and feeding. 
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The Cambodia Demographic and Health Surveys 2000 and 2005 analysed the sanitary facilities in the interviewed households. As seen from figure 1.17, there had been a slight improvement in the proportion of households using toilets between 2000 and 2005. Even so, the use was low and in the rural areas where 85 percent of the total population reside, only 22 percent of the households used sanitary facilities of any kind. The low use of facilities results in high prevalence of diarrhoea, which in turn contributes to the high prevalence of child malnutrition.

Figure 1.18 shows the proportion of households using safe water for drinking, i.e. water from improved sources, such as pipes, tube wells, protected wells and rainwater. Because of the high use of rainwater during the rainy season, the use of safe water is higher at that season. During the dry season, almost half of the rural households used unsafe water, thus increasing the risk of young child diarrhoea. However, the survey also found that 60 percent of the households boiled their drinking water (76% in urban areas and 57% in rural) and that several other water treatment techniques were used. Only 34 percent of the households did not treat their drinking water at all.
1.3.8. Food Insecurity 
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Access to adequate amounts of food is a basic requirement for good nutrition. Unfortunately, in spite of Cambodia being largely food self-sufficient for the past decades, food security is a problem for many households. In 2003-2004, 23 percent of the population, or 3 million people, were food-deprived, consuming less than the minimum daily energy requirement of 1,715 kcal per day. In the lowest income quintile, 69 percent of the households were food deprived
. As seen from map 1.2 which shows food security status by province, 10 provinces are classified as having high insecurity, and only Battambang and Phnom Penh are classified as secure
.

Even if increased food production is essential, this alone may not directly result in improved child nutrition. The reason for this is that there is no direct relationship between food security and good nutrition, at least not at an aggregated level, – and especially not with the nutritional status of children below the age of 2 years. This can be illustrated by the situation in Battambang Province. Although the province is classified as food secure, 46 percent of the children below 5 years of age were found stunted.

Another indication of the indirect relationship between food security and good nutrition is the fact that many children from households not considered food insecure are malnourished. In 2005, 44 percent of the children below the age of 5 years were stunted, whereas the proportion of the population considered food insecure stood at about half that rate (23%). 

Young children eat small amounts of food, so food quality is more important than quantity. The nutritional status of young children is also highly related to caring behaviour, especially feeding. As seen from figure 1.14, appropriate complementary feeding is higher among children 12-17 months old children than among the younger ones, even though the older children need more food. If households have enough food to meet the appropriate feeding criteria for older children, it seems likely that lack of food is not the limiting factor for the younger children who need less food. This again shows that caring and feeding practices are key to young child nutrition.

1.3.9. Poverty
Poverty is one of the basic underlying causes of child malnutrition. It is a direct cause of malnutrition, reducing parents’ capacity to procure good quality food with high energy and nutrient density, such as food of animal source. It is also an indirect cause, as the poorer segments of society often have less access to basic services such as health and education. In addition, because poor households have to use all opportunities to secure basic earnings, less time is available for child care. 
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As seen is figure 1.18, poverty has been reduced in Cambodia over the last decade. From a situation where 47 percent of the households fell below the poverty line in 1993/1994, the proportion had been reduced to 35 percent in 2004
. This corresponds to a 26 percent reduction over the 10 year period. 

The reduction in poverty is almost exactly the same as the reduction in child malnutrition between 1996 and 2005 (figures 1.6 and 1.7). This suggests that poverty reduction is a major contributing factor to the reduction in child malnutrition seen in the last decade.  

Although it is encouraging that the levels of child malnutrition reduce when poverty reduces, poverty reduction is relatively slow. The large number of children presently suffering from malnutrition requires that efforts are made to accelerate the reduction of child malnutrition. 

Children have the right to grow up free from malnutrition. It also makes economical sense to accelerate the reduction in child malnutrition. The high level of malnutrition in Cambodia puts an economical burden on the society, because if causes increased morbidity and mortality, reduced cognitive ability, and reduced productivity. It has been estimated in 9 low-income Asian countries, including Cambodia, that the annual cost of malnutrition is at least 2-3 percent of GDP
. For Cambodia this corresponds to some US$ 250 million per year. This figure is limited to reductions in productivity caused by malnutrition, and does not include the cost of all nutrition related death and disease, and added burden to the health system.
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Investments in nutrition will also help reduce poverty. The traditional approach to development and poverty reduction is seen on the right side in figure 1.19. Investments in infrastructure development result in economic growth, which leads to poverty reduction and which allows social sector investments. Both poverty reduction and social sector investments help reduce child malnutrition. However, investments directly into improved child nutrition will help break the intergenerational cycle of malnutrition, which will result in enhanced human capital, leading to increased productivity, and thus economic growth.  

1.4. Possible Interventions
Since there are many different causes of young child malnutrition, there are also several possible interventions. As seen from the situation above, many young children in Cambodia suffer from inadequate feeding and caring practices, from high prevalence of disease, poor access to health care services, poor sanitation, food insecurity and poverty, and all of these need to be addressed. This means that intersectorial cooperation is important because the success of the different sectors interventions will lead to reduced child malnutrition.  
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Subsequent sections of this document detail possible interventions to improve maternal nutrition. Improvements in maternal nutrition can have a large impact on low birth weight and child malnutrition. Interventions related to child micronutrient deficiencies can also help to reduce malnutrition and these are covered later in the document. This section will focus on interventions related to improved young child care. 
There are many aspects of child care, as seen in box 1.1. For young children to grow and develop according to their full potential, appropriate feeding practices are essential. This means early initiation and exclusive breastfeeding, as well as frequent feeding of energy and nutrient dense complementary foods from six months of age. Frequent feeding requires frequent food preparation, which is another aspect of child care. Furthermore, to prevent children from illnesses, good hygienic practises are important, especially during food preparation and feeding. Another aspect of care is that care givers need to pay extra attention when children are sick, recognise danger signs, and to seek medical care when needed. Finally, appropriate psychosocial practices are key to appropriate child development, which means spending time with children, talking, playing, singing, etc.         

Child caring behaviours are difficult to change because they are rooted in traditional behaviour patterns and habits.  Because it is difficult, efforts have often been limited to mass communication. Even if this kind of information reaches rural parents, they may not understand how the message relates to them, and therefore may not see the need to change their child caring practises. Behaviour change communication is most effective when it also includes interpersonal communication. 
For these reasons, efforts to improve the present child care practices have to be taken as close to the households as possible, which calls for community approaches. It is also beneficial to include parents and the community at large as active partners in the efforts, rather than to see them as passive recipients of information. The ideal approach is to involve care givers and community members in the assessment of the problems affecting young children, in the analysis of the likely causes, and in the identification of possible solutions. Such triple-A processes of assessment, analysis and action are more likely to lead to lasting changes in existing child caring behaviours since it results in an internalisation of the problems and the causes. This internalised understanding makes it clear to the parents why, for example, there is a need to feed young children more often. Those kinds of issues are not always understood by parents if they are just told by health workers.

Another reason for a community based approach to nutrition is that it will help to share the burden of child care. Far too often mothers have the main responsibility for child upbringing. However, since they are also responsible for domestic chores, as well as contributing with income generating activities, it is often difficult for rural mothers to find enough time for child care. When the households and community at large are involved in the analysis of causes and in finding ways to improve the situation, the burden of child care will shared, and broader solutions will be found, such as reducing women’s workload.

One way to ensure that young children are growing well is to measure their weight gain on a regular basis, ideally monthly, and to make sure that corrective measures are taken if growth faltering is detected. However, the weighing of children alone does nothing for the child; the key is to use the result of the weighing as a basis for corrective measures. Growth monitoring must always be linked to appropriate interventions.

The best way to use the result from child weighing sessions is to include it in the triple-A process of assessment, analysis and action. When communities themselves weigh their babies and use the results as a basis for analysis on why their children are not growing well, it is more likely that they will find and implement appropriate solutions. 

It should also be noted that, in a community with high rates of stunting, child malnutrition is almost invisible to the parents. It is difficult for a mother to note that her child is not growing well, when the child is growing the same way as the other children in the community, i.e. children also not growing well. Growth monitoring is thus a very powerful approach to visualise the problem and to make the community aware of the need for action.

The establishment of community based systems for improved child malnutrition will require networking and involvement of ministries and groups that can help support such approaches. The Ministry of Health will not be able to establish this approach on its own, even if regular outreach with basic services will be supportive.

To support the community based activities, needed services must be available and of high quality. Health services are needed for the prevention and treatment of disease, and for the provision of nutritional supplements. Services are also needed for improved sanitation and agriculture. In addition, services aimed at improved education, income generation and poverty reduction are likely to have a positive impact on child malnutrition, at least at the longer term perspective.

1.5. Interventions in Cambodia

1.5.1. Child feeding

A lot has been done in Cambodia to improve young child feeding. To lead the fight against all forms of malnutrition, the National Nutrition Programme was established in the Ministry of Health in 1995. Several child feeding related policies have been developed. The Baby Friendly Hospital Initiative was started in 1994 but stopped in 1997 and only recommenced in 2000, and an Infant and Young Child Feeding Policy was developed in 2002 and updated in 2008. In addition, a Sub-degree for Marketing of Products for Infant and Young Child Feeding was passed in 2005, the same year as the Baby Friendly Community Initiative was initiated.

The Baby Friendly Hospital Initiative is a stand alone approach, aiming at establishing and maintaining good hospital breastfeeding practices. Although it is important that health workers are fully aware of the benefit of breastmilk and of appropriate breastfeeding practices, the Baby Friendly Hospital Initiative approach might not be the most appropriate approach. Considering that relatively few mothers deliver in health facilities (figure 1.20) and that the initiative for many years has focused on just a few hospitals, it is unlikely that the Baby Friendly Hospital Initiative has made a large impact on current young child [image: image41.wmf]Figure 6.2: Prevalence of Undernutrition 
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malnutrition.

With the low use of infant formula in Cambodia, the Sub-degree for Marketing of Products for Infant and Young Child Feeding does not directly aim at reducing the high levels of child malnutrition, but rather to ensure that inappropriate use of infant formula does not become a significant problem in the future.

The Baby Friendly Community Initiative is directly aimed at reducing young child malnutrition through the promotion of appropriate feeding practices for infant and young children. It is implemented by the Ministry of Health, with the support of CARE, Reproductive and Health Alliance (RACHA), Red Cross, UNICEF and other organisation, in more than 2,000 villages out of the 13,408 villages in Cambodia. Support groups are established in the villages, normally including the village chief, the two volunteers who are part of the Village Health Support Group, two “model mothers” with positive breastfeeding experience, a Traditional Birth Attendant, and a religious leader.  After an initial 3-day training on “Breastfeeding and Complementary Feeding and Support”, the groups weigh the babies in the communities, identify problems and suggest changes in child care as appropriate. Although the approach seems promising, impact data is not yet available.

Successful communication approaches is a key factor behind the drastic improvements in exclusive breastfeeding described on page 5. Breastfeeding promotion has been a priority for the Ministry of Health and the National Nutrition Program has taken the lead to network and coordinated with health partners. As a result, comprehensive communication efforts for improved breastfeeding practices have been implemented. The efforts started in 2001 with annual celebrations of the World Breastfeeding Week, which gradually became more and more comprehensive in terms of geographic coverage, intensity and the use of different communication strategies, such as interpersonal communication, media, social mobilization, out-door promotion, etc. There was also a gradual increase in the number of development partners, including NGOs, that participated in the communication effort and provided support to the National Nutrition Programme. In 2004, the communication efforts were complemented by Baby Friendly Community Initiative and a 2-year intensive media campaign by BBC World Service Trust was launched. In 2007-2008, UNICEF and the Health Sector Support Project 1 continued support to intensive media campaign and other communication activities. It is likely that the communication approach has played a key role in the improvement seen in the exclusive breastfeeding rate.
1.5.2. Other Related Interventions

The Ministry of Health is implementing several programmes that contribute to the reduction of child malnutrition, e.g. the Expanded Programme of Immunisation, the Control of Diarrhoeal Disease Programme, the Acute Respiratory Infection Control Programme and the Integrated Management of Childhood Illness Programme, the latter also has a community approach. All of these interventions are important for child malnutrition and will need to continue to expand and to reach more children.

There are several other ongoing interventions that impact on child nutritional status. The ongoing efforts aimed at improved sanitation and hygiene, improved food security and poverty reductions are all important for improved nutrition and need to continue, aiming at reaching the entire population and especially people in provinces and districts with high rates of malnutrition. 

1.5.3. Intersectorial Structures and Plans

There are several intersectorial government structures for nutrition. There is the National Council for Nutrition under the Ministry of Planning, the Technical Working Group on Food Security and Nutrition under the Prime Minister’s Office, in addition to the National Nutrition Programme under the Ministry of Health.

In addition to the Ministry of Health policies on nutrition, there are also broader plans including nutrition, like the Cambodia Nutrition Investment Plans for 2003-2007 and 2008-2015, and the Food Security and Nutrition Strategic Framework 2007-2010.

6. Conclusions

In spite of the ongoing efforts, structures and policies, child malnutrition remains a huge problem in Cambodia, affecting almost half of the children below the age of 5 years. As a result of the high rates of malnutrition, children are suffering more from disease and the resulting mortality is high. Furthermore, undernutrition results in reduced cognitive ability in adults and to reduced productivity.

Although the rates of child malnutrition have reduced over the last decade, the reduction rate is far too low. The reduction seen between 1996 and 2005 will not be enough to reach the Millennium Declaration Goal to reduce malnutrition by half by 2015. Furthermore, the reduction rate is just slightly higher than the population growth rate, which means that although the proportion of malnourished children is gradually going down, the absolute number of malnourished children remains almost unchanged at 700,000. 

At the same time as malnutrition causes untold suffering and death, it also puts a high financial cost on the society. The losses from reductions in productivity alone have been estimated to 2-3 percent of GNP. Investments in improved child nutrition is thus not only a realization of children rights, it makes economic sense.

For accelerated investments in improved nutrition, there is an urgent need to put nutrition on the agenda of senior policy makers and the society at large. This will require a campaign aimed at explaining the severity of the present situation, its consequences and its solutions.

The focus of the efforts to reduce child malnutrition should be improved maternal nutrition, reduced micronutrient deficiency and improved child care, with the latter paying special attention to young child feeding. To effectively address these, there is a need to involve parents and the community at large as active participants. This will require community based approaches to reduced child malnutrition.

Although the ongoing Baby Friendly Community Initiative has potential, it is still largely built on the provision of information and not on the active involvement of parents in finding appropriate solutions. 

To build a community based movement for improved child care and nutrition, the involvement of relevant ministries and groups dealing with community development will be essential. Networking and motivation of such groups will thus be necessary.

2. Young Child Anaemia

Anaemia is serious nutritional problem in Cambodia, affecting approximately 60 percent of children, increasing the risk of perinatal mortality and severely impacting on their cognitive development. It is estimated that anaemia reduces learning ability in children by up to 60 percent
. Maternal anaemia is also a cause of low birth weight. Furthermore, since anaemia reduces appetite, it makes young child feeding more difficult, which is an important contributing factor to the high rates of general undernutrition seen in Cambodia.

2.1 Current status of Anaemia
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In the 2005 Cambodia Demographic and Health Survey, the overall prevalence of anaemia in children below the age of 5 years was 62 percent (figure 2.1)2, well above the cut-off level of 40 percent set by the World Health Organisation to describe a severe public health problem. During the rapid growth in the first year of life and when breastmilk is not providing enough iron and other micronutrients, anaemia increases drastically. An astoundingly high anaemia rate of 87 percent was thus found among the children 9-11 months old, after which the rates decline by age as iron requirements decline and iron intake is increased through complementary feeding. However, even as the rate declines by age, almost half of the children were found anaemic at 5 years of age. 
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Map 2.1 shows the prevalence of anaemia by province. Kampot and Kep had the lowest prevalence of 48 percent. In 7 provinces the prevalence was above 70 percent, with very high prevalence in Pursat (84%). There were hardly any differences between rural areas (62%) and urban areas (60%). On the other hand, there was a marked difference between the wealth quintiles, with the highest group having a prevalence of 51 percent and the lowest a prevalence of 69 percent.

2.2 Trends in child anaemia

Anaemia was also included in the 2000 Cambodia Demographic and Health Survey
, which reported prevalence 63 percent in children 6-59 months (figure 2.2).  In 2005, the rate was virtually the same at 62 percent. It means that at the same time as reductions have been seen in mortality and general child malnutrition, as well as in poverty, there has been no change in the causes resulting in anaemia.  

2.3 Causes of child anaemia

There are several causes of anaemia and not all anaemia is caused by iron deficiency. Globally it has been estimated that iron deficiency is the cause of 50 percent of all anaemia, but the picture may be slightly different in Cambodia. The causes of anaemia in Cambodia have been estimated to be iron deficiency (30%); hemoglobinopathies or inherited conditions that affect red blood cells (30%); other micronutrient deficiencies, including folate, vitamin B12, vitamin C and vitamin A (20%); intestinal parasites (15%); and malaria (10%). These estimates are largely based on two studies of pre-school children in limited geographical areas, and it is not known to what extent they represent the situation of Cambodian pre-school children in general. It has been argued, however, that iron deficiency plays a bigger role in anaemia, especially during the two first years of life when children are growing rapidly
. Even if that is the case, the contribution of Vitamin A deficiency and haemoglobinopathies as well as other micronutrient deficiencies are particularly important in Cambodia.

Iron deficiency anaemia is caused by low quantity, and low bioavailability, of dietary iron intake, which is linked to the generally low consumption of animal foods. Parasitic infections, like intestinal parasites and malaria worsening low iron intake.

2.4. Possible Interventions

The inclusion of animal products in the diet of young children will help to reduce anaemia by providing adequate iron intake. In many parts of the world, iron fortification of commonly consumed food items is used to ensure adequate iron intake. One food item that is promising, especially for adults and older children, is fish sauce and soy sauce and pilots are ongoing in Cambodia
. It is not clear, however, if fish sauce consumption in young children is large enough for iron-fortified fish sauce to prevent anaemia.

Until large scale fortification of commonly used food items have been established and are reaching the general population, multiple micronutrient in-home fortification (e.g. Sprinkles) has huge potential. These are small sachets containing a mix of iron and other essential micronutrients in a micro-encapsulated powder form to be added daily to the food of young children at point of use. Large scale implementation has taken off in Bangladesh, Indonesia, the Philippines and Vietnam and an implementation study is ongoing in Cambodia. Sprinkles are especially promising since young children suffer from multiple micronutrient deficiencies, and since they only have to be taken for six months; during the growth spurt between 6 and 12 months of age. Alongside this, education on good infant and young child feeding practices needs to occur.

Interventions aimed at reducing parasitic infections, are also likely to reduce anaemia. The World Health Organisation recommends regular deworming of children in countries with high prevalence of intestinal worms. In Cambodia, deworming of children 1-5 years has been integrated with biannual vitamin A supplementation.

Although iron fortification of salt, together with iodine, theoretically, is possible and has been tested in some countries, large scale operations have not yet started.

2.5. Interventions in Cambodia

2.5.1. Deworming

In 2004, the Ministry of Health integrated deworming of children aged one to five years of age into the national biannual vitamin A supplementation.  

2.5.1.1. Present status of deworming
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The Cambodia Demographic and Health Survey 2005 found that only 27 percent of the children below the age of 5 years were reached by deworming in the six months preceding the survey (figure 2.3). It is not surprising that the coverage was low in 2005, considering that the policy for deworming came into effect only in 2004.

It can be noted in the graph that deworming is given to children below the age of one year, in contradiction to the policy. Experience from other countries suggests that children above the age of five probably also receive deworming, but older children were not included in 2005. 

2.5.1.2. Trends in deworming

Since deworming is a relatively new intervention, data is not available for trend analysis. 

2.5.2. Sprinkles

Tests of sprinkles are ongoing in one district in Cambodia since the beginning of 2008. It is implemented through the health system, with delivery of the Sprinkles to the mothers through Health Centres by the Village Health Support Group.
2.6. Conclusions

The very high rates of anaemia in young children and the damage it causes in child cognitive development call for urgent action. Improving infant and young child feeding practices to include adequate amounts of animal foods along with other measures, such as deworming and vitamin A supplementation have been identified as priority interventions for the prevention of iron deficiency anaemia. With the ongoing efforts to increase the coverage of deworming together with vitamin A supplementation, it is likely that the deworming coverage already has improved and that it will continue to go up. However, with the relatively low worm infestation in the youngest children with the highest rates of anaemia, it is likely that anaemia will remain a serious problem even if reduced by deworming. There is therefore a need to accelerate complementary efforts, such as Sprinkles.
Sprinkles are particularly promising since they focus on the critical window between 6 and 11 months of age when the demand for iron and other micronutrients is high.

Since anaemia is caused by multiple causes, studies are needed to complement the small scale research so far conducted to determine the impact of other causes of anaemia in the larger population. 

3. Young Child Vitamin A Deficiency

Vitamin A deficiency is a common problem among young children in Cambodia. Vitamin A deficiency has long been associated with eye problems and blindness, but it is now well known that even sub-clinical vitamin A deficiency leads to increased child mortality
. Vitamin A deficiency impairs the immune system, thus reducing children's resistance to disease such as diarrhoea and measles. 
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3.1. Current Status of Vitamin A Deficiency
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The 2000 Cambodia National Micronutrient Survey conducted in rural areas of ten provinces with a sample size of 15,000 household, found that 22 percent of the children aged 6-59 months were vitamin A deficient, with serum retinol levels below 0.7 µmol/l(figure 3.1)
. This is above the World Health Organisation’s cut-off level of 20 percent for a severe public health problem. Although the study was not nationally representative, it gives a clear indication of the magnitude of the problem. The finding also verifies the general assumption that vitamin A deficiency is a public health problem when infant and under-5 mortality rates are high, as they are in Cambodia.
This survey also studied the prevalence of nightblindness among children 18-59 months old (figure 3.2). Night blindness is the first clinical symptom of vitamin A deficiency, indicating that a much larger proportion of the children suffer from sub-clinical vitamin A deficiency. The survey data shows that vitamin A deficiency was a problem of public health significance also when measured in terms of nightblindness. In half of the provinces surveyed, the prevalence of nightblindness was above or equal to 1 percent, the WHO cut off level. 

3.2. Trends in Vitamin A Deficiency

Data on young child vitamin A status is only available from the 2000 Cambodia National Micronutrient Survey. Any trends or impact of interventions are not known.

3.3. Causes of Vitamin A Deficiency

Vitamin A deficiency is caused by a low intake of food with high vitamin A content. Although many fruits and vegetables have a relatively high content of vitamin A, absorption is often poor. The best sources of vitamin A are liver, eggs and meat, foods that are too expensive for frequent consumptions for most rural households. In young children deficiency occurs when breastmilk from vitamin A deficient mothers have too low vitamin A content.
3.4. Possible Interventions against Vitamin A Deficiency

Since vitamin A deficiency is food related, dietary approaches could theoretically help solve the problem. Many food based programmes are still traditionally implemented throughout the world, promoting fruit and vegetable production and consumption. Unfortunately, this kind of food based approaches has had a very limited impact on vitamin A status of young children. The main reason for this is that the absorption of vitamin A from vegetables and fruits is poorer than earlier believed, and the total amount of vegetables needed to meet the daily requirements makes the approach unrealistic. As mentioned above, foods rich in vitamin A are often too extensive for the poor rural populations. However, animal husbandry is a possible long term interventions to increase household food consumption and thus the vitamin A intake of young children. Projects aimed at increasing the availability and consumption of eggs have for example reported success.

Since low content of vitamin A in breastmilk is a cause of deficiency, a possible intervention is to ensure that breastmilk provides sufficient vitamin A. Breastmilk is a very good source of vitamin A, which is one of many reasons why breastfeeding should be protected, promoted and supported. However, as can be seen in section 8 on maternal vitamin A deficiency, many mother’s have inadequate vitamin A status. It is there important that mother’s receive postpartum vitamin A supplementation within 6 weeks of delivery, as specified in the National Vitamin A Policy Guidelines (for more about postpartum vitamin A supplementation, see pages 45 and 47).

Food fortification is another possible approach, and fortification of sugar, cooking oil and margarine is common in many parts of the world. 

Until the time when food based approaches and/or supplementation provides enough vitamin A to all young children, the standard short term intervention in developing countries is vitamin A supplementation. 

Treatment with vitamin A is also important for certain conditions in children, especially when there are clinical signs of deficiency, when children are sick from measles and persistent diarrhoea, and when they are suffering from severe malnutrition. 

A new possible intervention is newborn vitamin A supplementation, i.e. supplementation within a few days after birth with 50,000 International Units of vitamin A. Children are born with very limited vitamin A stores, generally enough only for two weeks. Because many women in developing countries have inadequate vitamin A status, their breastmilk has too low vitamin A content to meet the baby’s needs after a few weeks. Studies in Asia have shown that newborn vitamin A supplementation reduces the risk of death from respiratory infections, diarrhoea and fever in the six first months of life by as much as 20 percent. 
3.5.
Interventions in Cambodia
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3.5.1. Vitamin A supplementation

Vitamin A supplementation was initiated in Cambodia in 1994 when the Ministry of Health incorporated it into the immunization programme. In 1996, vitamin A supplementation was fully integrated into the National Immunization Days – campaigns to reach all children with polio vaccines - and the coverage was reportedly very high. However, as the National Immunization Days were phased out and vitamin A supplementation was integrated into the routine immunization programme, the coverage dropped dramatically
.
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As per the present National Vitamin A Policy Guidelines completed in 2007, vitamin A supplementation of children 6-59 months old should take place in health facilities and through Health Centre outreach services around May and November each year. In the villages, Community Health Volunteers and Village Health Support Groups help with the supplementation, urging the community to come during the supplementation days, and helping with follow up activities. 

In 2007, a review by the National Nutrition Programme/Ministry of Health in collaboration with Helen Keller International and A2Z Micronutrient Project found that the national vitamin A supplementation program was being bolstered by additional support from outside of the government in 72 out of the country’s 77 Operational Districts14. The implementation in these districts was supported by several agencies, among them Helen Keller International (HKI), UNICEF, A2Z Micronutrient Project, CARE, Health Net International (HNI), Reproductive Health Association of Cambodia (RHAC), Reproductive and Child Health Alliance (RACHA), Program for Appropriate Technology in Health (PATH), Catholic Relief Service (CRS), World Vision, Partners for Development (PFD) and Adventist Development and Relief Agency (ADRA). Although support was provided, the review found that in several districts support was limited to specific aspects of the programme, thus not meeting the full requirement.

As can be expected with so many actors, the review noted several shortcomings, such as inadequate coordination and use of different training curricula and inconsistent messages in communication materials. Furthermore, it was noted that some of the agencies did not follow the National Nutrition Programme vitamin A policy and training curriculum. Problems have also been encountered with regards to timely and adequate supply of vitamin A capsules, and with the quality and short shelf life of the vitamin A supplements procured. 

Since 2007, the National Nutrition Program and the Nutrition Working Group have collaborated to integrate and standardize vitamin A training curricula in the in-service training package for the Minimum Package of Activities 10 on nutrition. They have also revised a training module for village volunteers, developed new job aids for vitamin A supplementation and launched a National Vitamin A Communication Strategy with updated standardised messages and materials.
3.5.1.1. Performance of Vitamin A Supplementation
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The performance of the Vitamin A Supplementation Programme is under some debate. As can be seen in figure 3.3, The Cambodia Demographic and Health Survey 20052 found the vitamin A supplementation coverage to be low at 35 percent, with hardly any improvement since 20009 (red dots show the CDHS findings).

However, re-analysis of the Cambodia Demographic and Health Survey 2005 revealed that the true coverage may have been underestimated10. This is supported by the considerably higher coverage reported by the Health Information System. Is should be noted that the two systems use different methodology to measure coverage. The Cambodia Demographic and Health Survey is based on maternal recall of individual children, whereas the Health Information System is based on the number of doses distributed during each supplementation round divided by the assumed number of children 6-59 months old. 

Figure 3.3 shows that within a somewhat haphazard pattern of sometimes low and sometimes high coverage, the overall coverage has been around 60 percent, with a general increase since the second distribution round in 200014.
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Regardless of the data system used, it is clear that too many children are missed out in the biannual distributions. This is further highlighted in figure 3.4, showing the marked difference in performances among the provinces. In four of the provinces, the coverage is below 20 percent, and in another four it is between 20 and 30 percent.
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Contrary to most other nutrition indicators, there is little difference in vitamin A coverage when comparing urban/rural areas and wealth quintiles. As seen from figure 3.5, the coverage is in fact lower in urban areas than in rural. The figure also shows that the coverage is equally poor in the lowest and the highest wealth quintiles. The fact that the highest wealth quintiles do not have highest vitamin A coverage might indicate that the supplementation is focusing on rural areas and is less well established in urban centres or that vitamin A supplementation has low priority to the wealthier urban populations.

3.5.1.2. Trends in Vitamin A Supplementation

The trends in vitamin A supplementation are seen in figure 3.3. According to the two latest rounds of the Cambodia Demographic and Health Surveys in 2000 and 2005, the supplementation coverage increased from 29 to 35 percent. Routine reporting through the Health Information System shows a faster increase in coverage. Since the low coverage of 29 percent in 2000, the coverage is now reported as somewhere in the range of 70 percent.  

To achieve the goal of 90 percent coverage, there is a need for the vitamin A communication strategy to reach effective national coverage to increase the demand for vitamin A supplementation. There is also a need for increased involvement of village volunteers to register all eligible children and to conduct mop-up activities for children missed in the regular supplementation rounds. Furthermore, adequate and timely supply of high quality vitamin A supplements with long shelf life needs to be ensured well in advance of the supplementation rounds. A special strategy for urban areas with high populations but situations very different from the rural areas is also needed. Possible approaches for that include supplementation in pre-schools where large numbers of children below five years of age can be found, supplementation in private clinics and increased involvement of local authorities and Village Health Support Groups to deliver the supplements.

To ensure accurate Health Information System coverage reporting, there is also a need to work out realistic target figures for the number of children in the coverage areas.
A particular problem with fixed biannual vitamin A supplementation is that it many children receive the first vitamin A capsule too late. For example, a child 5 months old at one supplementation round will not be given a vitamin A capsule until the following distribution round, i.e. at the age of 11 month. Since children need to receive vitamin A supplements as soon as possible to 6 months of age, to help protect them against the high disease burden, late start of supplementation put them at risk. 
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3.5.2. Treatment of Vitamin A Deficiency

To strengthen the efforts to address vitamin A deficiency, the National Vitamin A Policy Guidelines were reviewed and updated in 2007. The policy specifies the treatment schedule and dosages for children suffering from clinical vitamin A deficiency, severe malnutrition, measles, and persistent diarrhoea. 

3.5.3. Fortification

In the long run, food fortification will be a sustainable way to ensure adequate vitamin A intake. However, to achieve effective national food fortification the selected food vehicle must be widely consumed and affordable, especially for vulnerable groups. The fortification process also needs to be centralized. The Cambodia food industry is currently in the early stages of development, and fortification is only done when supported by donors. It will therefore take a long time before the most affected populations are consuming fortified foods of quantities that will meet their requirements of vitamin A.  

Wheat flour is presently fortified with vitamin A (and folic acid, iron and zinc) at one large mill, and the flour is used for bread baking
. However, currently only a small amount of bread is produced in Phnom Penh. Fortified noodles were previously available but the production was discontinued when donor funding was stopped, showing the present dependency on donor support. 

The Sub-national Committee on Food Fortification under the Ministry of Planning is exploring the possibilities for food fortification.

3.6. Conclusions

Although recent data on vitamin A deficiency in young children is not available, it is reasonable to assume that vitamin A deficiency remains a significant public health problem. The high prevalence of vitamin A deficiency among young children of 22 percent in 2000, in combination with the lower than required national coverage of vitamin A supplementation, suggest that vitamin A deficiency remains. Until the time when food of animal source are consumed in sufficient quantities and/or vitamin A fortified foods are regularly consumed in adequate quantities, especially by the most vulnerable population groups, biannual vitamin A supplementation needs to be maintained. 

The high proportion of young children presently being missed in each supplementation round calls for strengthening of the programme. Efforts are needed to increase the coverage and coordinated efforts should be made to ensure that support is provided to all Operational Districts. Furthermore, efforts should be made to ensure timely availability of vitamin A supplements of good and consistent quality well before each supplementation round. 

The problem of many children receiving their first vitamin A supplement too late also needs to be addressed. One way to do this could be to include vitamin A supplementation of children who recently turned 6 months old in the monthly outreach activities. 

There is also a need to follow the global development regarding recommendation for additional interventions, such as newborn vitamin A supplementation 

4. Young Child Iodine Deficiency Disorders
Lack of iodine causes a variety of complications, such as goitre, low birth weight, stillbirth, increased perinatal and infant mortality, cretinism and impaired cognitive function. Iodine deficiency is in fact the main cause of impaired mental function whether induced in utero or postnatally.

The fight against iodine deficiency is an unrecognised success in Cambodia. The goal of eliminating Iodine Deficiency Disorders (IDD) has been achieved when using urinary iodine concentration as the indicator. Household use of iodised salt is also relatively high. However, there are still problems and there is a need to continue to build on the successes. 

4.1. Current status in Iodine Deficiency Disorders 

Iodine Deficiency Disorders has long been recognised as a problem of public health significance in Cambodia. The 1996-97 National Goitre Survey found that 17 percent of the surveyed school aged children had goitre (total goitre rate)
. 
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In the most recent IDD survey, a school-based survey conducted in early 2008, urinary iodine excretion was examined for the first time in Cambodia
. Urinary iodine excretion is the ‘gold standard’ used for the assessment of iodine status and IDD. As almost 90 percent of the iodine is excreted in the urine, it provides an estimate at population level of the current iodine intake. 

According to the 2008 IDD survey, iodine deficiency is no longer a problem of public health significance in Cambodia. The median urinary iodine level was found to be more than adequate, at 222 µg/l, well above the cut-off level designated by WHO to indicate adequate iodine status (100 µg/l)(table 4.1)
. However, because of the design of the survey, the findings are biased and somewhat questionable
. On the other hand, considering that the high median iodine excretion found by the survey (222 µg/l) is so much higher than the cut-off level for deficiency (100 µg/l), it is safe to conclude that the Cambodian population get enough iodine in their daily diet.  
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In fact the intake was quite high. As seen in figure 4.1, the distribution of the urinary iodine excretion was skewed towards the higher levels. While 24 percent of the children had urinary iodine levels within the adequate range of 100-200 µg/l, 55 percent had excessive levels of more than 200 µg/l. Furthermore, some 8 percent had iodine excretion above 500 µg/l. This very high iodine intake could put children at risk of adverse health consequences.

At the same time, figure 4.1 shows that 22 percent of the schoolchildren had urinary iodine levels below 100 µg/l, indicating iodine deficiency and thus putting the children in risk of iodine deficiency disorders. Among these children, 3 percent had severe deficiency, 6 percent moderate deficiency and 13 percent mild deficiency.

The high urinary iodine excretion is somewhat surprising, considering that only 74 percent of the households were found to be using iodised salt, far below the Universal Salt Iodisation target of 90 percent seen necessary to assure adequate iodine at population level (see the salt iodisation section on page 25)
. There are three possible reasons for this paradox. 

One possibility is an overall high level of iodine in salt at household level. To meet the dietary iodine requirement of 150 µg per day, assuming a daily consumption of 10 grams of salt, an iodine concentration of 15 parts per million of iodine is considered adequate at household level. However, the salt from households collected and analysed in the 2008 IDD survey had an average iodine concentration of 25-32 parts per million
, about double the quantity needed to meet the physiological requirement of school aged children.

A second possibility is that the average salt consumption is higher than 10 g per day in Cambodia, which is the amount assumed when establishing required salt iodisation levels. 

A third possible explanation to the high urinary iodine excretion is that other commonly consumed food items contain iodine. One such food item is fish sauce if it is made from iodised salt. According to a small study conducted by the Reproductive and Child Health Alliance (RACHA) in Kampot province in 2004, the average daily consumption of fish sauce was about 12 ml per person11. Considering that the salt content of fish sauce is approximately 30 percent, this corresponds to about 3.5 g of salt. If the consumption level of fish sauce is the same throughout the country and if the salt used to prepare the fish sauce has the same high iodine content as found in the 2008 IDD survey, the fish sauce could contribute as much as 100 µg of iodine per day, two thirds of the physiological requirement of schoolchildren.

Although the 2008 IDD survey is set out to be nationally representative, it also presents findings by province but since the survey is based on only three clusters in each province, the province findings are not representative at province level, as noted in the report. The province level data is therefore not presented here.

4.2. Trends in IDD

[image: image56.wmf]Figure 2.1: Prevalence of 

Anaemia

in 

Children Below 5 Years by Age 

(

Hb

< 11 g/dl)

Cambodia 2005

81

87

86

71

59

51

48

62

0

10

20

30

40

50

60

70

80

90

100

6-8

9-11

12-17

18-23

24-35

36-47

48-59

All

Percent of children

Source: CDHS 2005

Child Age in Months


It is not possible to analyse trends on the status of iodine deficiency in Cambodia using the same indicator. Only two studies have investigated iodine deficiency – the 1996-1997 National Goitre Survey and the 2008 IDD survey which examined urinary iodine and did not include goitre. Regardless of the different indicators used, the 1996-1997 Goitre survey found a mild iodine deficiency problem (with a total goitre rate was 17 percent), whereas the 2008 IDD survey found that there no longer is an iodine deficiency problem of public health significance (with median urinary iodine excretion high at 222 µg/l). This indicates the success of the Universal Salt Iodisation efforts in Cambodia. The findings of the 1996-1997 Goitre Survey is shown in map 4.1.
For trends in salt iodisation, sometimes used as a proxy indicator for trends in iodine status, please see the section on salt iodisation on page 27.

4.3. Cause of Iodine Deficiency Disorders
Iodine Deficiency Disorders is caused by low iodine content in the soil, and thus in the plants and animals deriving their nutrients from the soil. It is assumed that the iodine has been washed away by rain and snow over thousands of years, mostly in mountain areas and plains. Since iodine is not locally available in affected areas, the only solution is to bring it in from outside. 

4.4. Possible Interventions

Although several interventions are possible for the elimination of iodine deficiency, the most cost-effective and sustainable approach is the iodisation of edible salt. Salt is consumed by everybody on a daily basis, with a relatively constant daily intake. This makes salt an ideal vehicle for fortification. Furthermore, the technology required for iodisation is very simple and possible to establish in almost all conditions. Finally, the cost of adding iodine to salt is very low, only a fraction of the cost of salt. All of this makes salt iodisation the ideal choice for the elimination of iodine deficiency.

Intravenous injection of iodised oil or the provision of oral iodised oil capsules are other potential strategies. Such interventions have their own merits, especially in the early phase of a control programme, before salt iodisation has been established. However, both approaches are very costly, intensive and highly unsustainable.
Other potential interventions are fortification of other widely and frequently consumed food items, such as fish sauce in South East Asia and iodisation of drinking and/or irrigation water
4.5. Salt Iodisation – the Intervention in Cambodia

Recognising that iodine deficiency disorders was a threat to the children of Cambodia, the government instituted the National Sub-Committee for Control of Iodine Deficiency Disorders in 1996 in order to establish Universal Salt Iodisation. The initial progress was slow and the production of iodised salt started only in 1999.

In October 2003, a law on universal salt iodization was signed into effect by the Prime Minister – the sub-decree on “The Management of Iodised Salt Exploitation”. The law gave salt producers one year to prepare before coming into effect. The law makes salt iodisation mandatory, and stipulates that salt should contain 30-60 parts per million of iodine at household and retail levels. 

As a result of the law, 167 small scale salt producers organised themselves into the Salt Producers Community of Kampot and Kep to jointly deal with salt iodisation. The members of the Community are shareholders with a share proportional to their size of operation. UNICEF and USAID provided assistance in the form of salt iodisation equipment and by the provision of potassium iodate free of charge.

4.5.1. Salt Production in Cambodia
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The domestic salt production in Cambodia is concentrated in the coastal provinces of Kampot and Kep. There some 200 salt producers are harvesting salt from seawater by running it through a series of ponds where water gradually evaporates, eventually causing the salt to crystallise and be harvested.  The annual production of salt ranges from 85,000 to 160,000 metric tons, depending on weather conditions. The annual consumption requirement is estimated at around 100,000 metric tons. The salt is sold either in a coarse form with crystal sizes up to a centimetre in diameter, or as “refined” white salt. Most of the refined salt is produced through a small scale boiling process.

A survey conducted in 2005
 found that 85 percent of the salt used in the households were produced locally by the Salt Producers Community. The rest was imported from Laos, Thailand and Vietnam (figure 4.2).

4.5.2. Current status of salt iodisation 
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The most recent survey, the 2008 IDD survey, found that 74 percent of the households were using iodised salt18.  This is still below the goal of Universal Salt Iodisation, which is 90 percent.
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Since the 2008 IDD survey does not give representative results at province level, map 4.2 on the current situation is based on the 2005 Cambodia Demographic and Health Survey. As can be seen from the map, there were big variations in the use of iodised salt between the provinces. The Universal Salt Iodisation goal of 90 percent had in 2005 been reached in only 4 provinces. Another 8 provinces were close to the goal, with 80-90 percent of the households using iodised salt. In four provinces the percentage was below 50 percent; Kampot/Kep (37%), Prey Veng (48%) and Svay Rieng (18%). Kampot and Kep are the coastal provinces where the domestic salt production is concentrated. 

The 2005 Cambodia Demographic and Health Survey noted that the use of iodised salt was higher in urban areas (85%) than in rural areas (70%). As for wealth quintiles, the lowest group had the lowest use of iodised salt (64%), whereas the wealthiest quintile had iodised salt use close to the goal of Universal Salt Iodisation (87%)(figure 4.3). 

When analysing the iodine content of iodised salt, the 2008 IDD survey found that although 74 percent were using salt containing some iodine, only 62 percent of the salt had iodine concentration over 15 parts per million, the level used internationally to define adequately iodised salt. Furthermore, only 36 percent met the stipulation of the national IDD sub-decree of iodine content of 30-60 parts per million at household and retail levels.
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The 2008 IDD survey included a laboratory examination of salt samples to determine the exact iodine content. Figure 4.4 shows the result of the analysis of salt found iodised with test kits
. What is noticeable from the figure is that the percentage is very similar for different salt iodine concentrations. There is a high proportion of salt with too low iodine content (below 15 ppm) as well as with excessive iodine content (above 50 ppm), both almost 20 percent. It is also clear from the graph that there is no peak in the proportion of salt containing 30-50 parts per million of iodine, roughly the concentration stipulated by the IDD regulation. This indicates a very rough salt iodisation process not able to achieve a specific iodine concentration in the iodised salt.

[image: image61.wmf]Figure 1.16: Prevalence of Child Disease

Two weeks preceding survey

Cambodia 2005

30

46

42

36

32

28

18

32

28

20

14

10

0

5

10

15

20

25

30

35

40

45

50

< 6

6-11

12-23

24-35

36-47

48-59

Percent of children

Fever

Diarrhoea

Source: CDHS 2005 

Another important finding of the 2008 IDD survey is that although there is an overall correlation between the proportion of households using iodised salt and the concentration of urinary iodine, there is a marked variation. Figure 4.5 shows the proportion of households using iodised salt by province (blue bars) and the red trend line shows the urinary iodine excretion. It clearly shows the correlation between high use of iodised salt and high urinary iodine excretion. However, when looking at the blue line, showing median urinary iodine excretion by province, it is clear that there are big variations. For example, in Svay Rieng where only 29 percent of the households were using iodised salt, the median urinary excretion was 281 µg/l. In Kandal, on the other hand, although the urinary excretion was the basically the same at 278 µg/l, as many as 72 percent of the households used iodised salt. 

One likely explanation to this variation in the relationship between iodised salt use and urinary iodine concentration is the high variation in iodine content in iodised salt, as shown above in figure 4.4. Another possibility is that another food source, such as fish sauce, contributed significant amounts of iodine in the daily food consumption (for more details about fish sauce, see “Current status of Iodine Deficiency Disorders” on page 24).  

As for the type of salt, the 2008 IDD survey found that 63 percent of the coarse salt was iodised, whereas the figure was 91 percent for refined salt.   

It should also be noted that the 2005 Cambodian Demographic and Health Survey found that 2 percent of the examined households did not have salt in the house. In Mondal Kiri/Rattanak Kiri 8 percent of the households lacked salt, and in Kratie 4 percent did not have salt. This could suggest that fish sauce sometimes totally replaces salt.

4.5.3. Trends in Salt Iodisation

Figure 4.6 shows the trends in salt iodisation from 1997 to 2008. With the exception of the last three years, there has been a rapid increase in use of iodised salt in a relatively short period of time. This shows that the salt iodisation efforts in Cambodia have been effective. 
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4.6. Conclusion

Overall, the efforts to eliminate iodine deficiency disorders in Cambodia have been successful. Even if the household use of iodised salt is lower than the target of 90 percent, the high median urinary iodine excretion shows that there is no longer a problem of public health significance. 

On the other hand, the consumption of iodine is on the high side and the overall high urinary iodine excretion found in the selected households could be a cause for concern. The survey also clearly shows that in the examined households there is a very wide variation in the iodine concentration in household salt; some salt has no iodine, some has very high levels, and some has medium levels. As a consequence, at the same time as the overall iodine take is high, 22 percent of the children have too low iodine intake.

One reason for the uneven salt iodisation is the relatively simple technology used by the Salt Producers Community, as well as the difficulty of achieving homogeneous iodine concentration when iodising large crystal salt. However, even under these conditions better results are possible. Key to this is a reliable internal quality assurance system with external verification.

Several simultaneous approaches are needed to ensure that iodine is provided in adequate quantities to the entire population. There is an urgent need to improve the iodisation process to attain more homogeneous iodine levels. This requires the establishment of a mandatory internal quality assurance system, strengthened through external verification. Furthermore, routine monitoring of salt iodine content at retail levels, such as shops and markets, needs to be established. To focus the iodisation process to fewer sites might also be considered. This would make it feasible to install better equipment as well as establish a working quality assurance system.   

There is also a need to identify and target areas or population groups with low use of iodised salt.

In addition, the salt iodisation level stipulated by the IDD legislation should be reviewed, given the high urinary excretion found in the 2008 IDD survey. To guide this, there is a need to determine the average daily consumption of salt, including salt in fish sauce. 

5. Young Child Zinc Deficiency

Zinc deficiency is a huge but largely unrecognized problem in most developing countries. It is a major contributing factor to the high burden of disease and mortality
, since deficiency weakens the immune functions. Adequate zinc status is also essential for foetal and young child growth and development. Zinc may also prevent adverse outcomes of pregnancy and reduced the risk of infection when given to pregnant women
.

5.1. Current Status of Zinc Deficiency

Perhaps as a reflection of the limited attention given to zinc deficiency, the difficulty in accurately taking blood samples according to the strict protocol required and the cost of analysis, there has been no nationwide or large scale effort to determine the prevalence of zinc deficiency in Cambodia. The only study that has examined zinc deficiency was conducted in a slum area of Phnom Penh. Although the survey found that three-quarters of the examined children had low serum zinc concentration, the survey was limited to severely stunted children, i.e. children expected to have high levels of zinc deficiency since stunting is an outcome of zinc deficiency10. An implementation study currently underway in Cambodia will also be looking at zinc deficiency among normal infants and young children.

Based on the correlation between the prevalence of stunting and zinc deficiency, the International Zinc Nutrition Consultative Group estimated in 2004 that the overall prevalence of zinc deficiency in Cambodia is 44 percent
. Although this is a very rough proxy estimate, it indicates that the risk of zinc deficiency is very high in Cambodia.  Furthermore, since there is a close correlation between anaemia and zinc deficiency, it is very likely that the prevalence of zinc deficiency is high, considering that 62 percent of the children below the age of 5 years suffer from anaemia.

5.2. Trends in Zinc Deficiency

There is no data on trends in zinc deficiency in Cambodia.

5.3. Causes of Zinc Deficiency

Zinc deficiency is caused by low quantity and low bioavailability of dietary zinc intake. The highest availability and bioavailability of zinc is found in foods of animal source. The low consumption of these foods in Cambodia is the major cause of deficiency. In fact, zinc is often the most deficient nutrient in complementary foods fed to infants
. Other than meat, cereals with outer layers and lentils have high contents of zinc

5.4. Possible Interventions 

Promotion of consumption of animal foods in adequate amounts is the best long term approach. Frog meat in particular is a rich source of zinc and is often affordable. Local small fish such as Chongvar Plieng are also good sources of iron, zinc and Vitamin A and should be promoted for consumption.

As with iron and vitamin A, the best short term measure is supplementation. The most promising approach for zinc is the Sprinkles described under section 2 on child anaemia on page 15, small sachets containing a mix of essential micronutrients to be added daily to the food of young children.

Although not as efficient as routine universal supplementation, zinc treatment for children with diarrhoea is an important intervention recommended by the World Health Organisation. By treating young children during episodes of diarrhoea, the duration of diarrhoea will be reduced. As the zinc strengthens the immune system, zinc treatment during diarrhoea will also help to prevent a child from another episode of diarrhoea, at least for some time. Furthermore, the approach ensures that children most susceptible to zinc deficiency, i.e. those with frequent diarrhoea, receive zinc.

5.5. Interventions in Cambodia

Young children in Cambodia often suffer from diarrhoea episodes, and the Cambodia Demographic and Health Survey 2005 found that 32 percent of the children aged 6-11 months had been sick with diarrhoea in the two week period before the survey (figure 1.16). This means that zinc treatment during diarrhoea has a potential to reach many children and it has the added benefit of targeting those who most need it. 

Although zinc treatment of diarrhoea has been initiated in Cambodia, the coverage is limited. Treatment with zinc was added to the Integrated Management of Child Illness treatment guidelines in 2006, but previously trained health workers have not yet been updated on its use. Furthermore, even though dispersible zinc tablets are included in the Essential Drug List for Cambodia, the Ministry of Health has not yet procured and distributed any tablets. As a result, few children seen in the public system routinely receive zinc for diarrhoea.

Through a social marketing approach, zinc tablets have been made available together with oral rehydration salts in Pursat and Siem Reap provinces. 

In addition, zinc is also one of the micronutrients included in the Sprinkles with multiple micronutrient powder, tested in Cambodia as a way to reduce child anaemia (see page 15 under section 2 on child anaemia).

5.6. Conclusions

Using the International Zinc Nutrition Consultative Group recommendation of using stunting as an indirect indicator of the risk of zinc deficiency, Cambodia clearly has a high risk of zinc deficiency, contributing to the high levels of child disease and mortality, as well as to the high proportion of child stunting.

The ongoing efforts to provide zinc as a treatment of diarrhoea will be helpful if all children can be reached, and the efforts should be expanded to the whole country.

However, even if it is important that children with diarrhoea receive zinc supplements, all young children need zinc to be protect from disease and to grow well. Until the time when zinc can reach all children in need through improved feeding practices with animal products, the Sprinkles for home based food fortification offers a feasible alternative.  

6. Maternal Protein Energy Malnutrition
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As with young children, general malnutrition - or protein-energy malnutrition - is common also among women. In fact there is an intergenerational cycle of malnutrition (Figure 6.1). Small baby girls become small mothers, giving birth to small babies. This situation is further reinforced when women start motherhood too young. In addition, because of high workload, limited rest and overall inadequate care and support during pregnancy, pregnant women gain too little weight, often only a few kilograms. This inadequate care is one of the underlying causes of the high maternal mortality seen in Cambodia. It is also one reason for the high prevalence of low birth weight (discussed in the section 1 on child malnutrition on page 3).    

6.1. Current status
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6.1.1. Status of Maternal Undernutrition Before Pregnancy

The most recent nationwide survey, the Cambodia Demographic and Health Survey 20052 found that 20 percent of the non-pregnant women of reproductive age (15-49 years) were underweight, i.e. with a Body Mass Index
 below the cut-off level (figure 6.2). These women are likely to gain too little weight during pregnancy and to deliver babies with low birth weight. 
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The survey also found that 8 percent of the women were shorter than 145 centimetres, which means that they are at risk of obstetric complications during delivery. It should be noted that even if the proportion of women being short might seem small, a height of 145 cm is very short. According to the World Health Organisation’s 2007 Growth Reference, the average height of a woman at 19 years of age should be 164 cm. Furthermore, 145 cm corresponds to minus 3 standard deviations, i.e. very severe stunting
. This indicates that the women of Cambodia generally are short, a result of the stunting process in early childhood.

Both thinness and shortness are more common in rural areas than in urban, but the differences are small. For example, 17 percent of the urban women were thin, compared to 21 percent of the rural women. As for wealth quintiles, the differences are somewhat more marked, with 17 percent of the women in the highest quintile being too thin, compared to 24 percent in the lowest quintile (figure 6.3).

In terms of geographical variation, a larger percentage of women in Otdar Mean Chey (12%), Kampong Thom (11%), and Preah Vihear/Steung Treng (10%) provinces were below 145 cm compared to other provinces (map 6.1). In Mondol Kiri/Rattanak Kiri the prevalence of shortness was remarkably high at 23 percent. The prevalence of shortness was lowest in the provinces of Phnom Penh, Kampong Cham and Takeo, all at 5 percent.
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When examining undernutrition among women by age, it is clear from figure 6.4 that women in the age group 15-19 are thinner and shorter than the women in other age groups. This highlights the importance of delaying the first pregnancy at least to the age of 20.
6.1.2. Status of Maternal Undernutrition During Pregnancy
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There are two main issues regarding general nutrition in pregnancy. One is shortness, or height below 145 cm, which is associated with complications during delivery as well as giving birth to small babies. During pregnancy the height of a woman does not change. Neither is there a way to reduce shortness during pregnancy. Shortness instead has to be addressed by breaking the intergenerational cycle of malnutrition at an earlier stage. It is also important that women delay the first pregnancy until they have reached their maximum height, i.e. at around 20 years of age. 

The other main issue is related to weight gain during pregnancy, which is important for both the woman herself and for her baby. During pregnancy the energy demands increase drastically. After the first trimester, a woman needs 300 kcal extra each day throughout the pregnancy. She also needs an additional 10 g of protein per day. These additional requirements result in weight gain in a healthy pregnancy.

Overall, pregnancy weight gain is directly related to birth weight of the baby, and low weight gain may lead to low birth weight, retarded growth of the infant, and increased infant morbidity and mortality. Furthermore, women who start pregnancy with low Body Mass Index, indicating that they are too thin, are more likely than well nourished women to deliver low birthweight babies. They therefore need to gain more weight during pregnancy than women who are not thin.  
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Adequate weight gain in pregnancy is an important step in breaking the intergenerational cycle of malnutrition. Weight gain is also important for the mother’s health, keeping her stronger and helping prepare for breastfeeding. 

Inadequate food intake during pregnancy is manifested in low weight gain. A woman with a pre-pregnancy weight of 60 kg is expected to increase her weight by 12 kg during pregnancy, i.e. a weight increase of 20 percent. Unfortunately, there is no survey data on overall pregnancy weight gain in Cambodia.
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The median age at first birth is 22 years in Cambodia, which is well above 20, indicating that women start childbearing as adults (figure 6.5). However, as seen from figure 6.6, almost a quarter of the women had started childbearing, i.e. either had already given birth or were pregnant, before the age of 20 years. Since these young mothers are still growing, the early initiation puts both mothers and their babies at risk. The graph also shows that there was no improvement between 2000 and 2005.
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Map 6.2 shows that early childbearing is more common in the northern part of Cambodia than in the south. Especially high proportions of early childbearing were found in Mondal Kiri, Rattanak Kiri and Otdar Mean Chey provinces.

6.1.3. Status of Maternal Undernutrition During Lactation 

Following delivery, mothers need special nutritional care to recover from the nutritional demands of pregnancy, and to meet the nutritional requirements of lactation. The newborn grows rapidly and doubles her/his weight by 6 months. The energy requirement during the 6 months of exclusively breastfeeding is about 700 extra kcal per day. 

All but the most nutritionally deprived mothers can breastfeed successfully. However, if the energy requirement of a mother is not met during lactation, her own nutritional status will deteriorate – with possible consequences also for her next pregnancy if she becomes pregnant again before recovering normal weight. If the mother is an adolescent girl, she needs additional energy intake to meet both the need of lactation and to sustain her own growth. 
There is no available data on women’s general nutritional status during lactation.

6.2. Trends in maternal undernutrition
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The only data available to analyse trends in undernutrition among women comes from the Cambodia Demographic and Health Surveys 2000 and 2005 (figure 6.7)9,2. No change be can noted in the proportion of underweight women during the five year period. This is in contrast to the situation of young child malnutrition, where considerable improvements were seen (see page 2). The proportion of thin women was 20.7 percent in 2000 and 20.3 percent in 2005. Although there was an increase in the proportion of short women, from 5.5 percent in 2000 to 7.7 percent in 2005, the difference is probably within the margin of error and may not be a real change. It does indicate, however, that there have been no improvements. That means that the general improvements in socio-economic conditions and improved health care that helped reduce malnutrition among young children during the same time period had no impact on the situation of women. 
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It could perhaps take longer than 5 years to detect an improvement in general nutrition among adult women, which is particularly true for height. However, it would be expected that any general improvement in the situation of women would be reflected in a reduction of the proportion of thin women, especially amongst the youngest ones. Nevertheless, even when comparing the percentage of thinness among the 15-19 year old age group, there is no improvement over the 5 year period. In fact there is a slight worsening, although perhaps not statistically significant (figure 6.8).
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On the other hand, since thinness is an indicator of recent history, the situation found in the 2000 and 2005 surveys may just reflect temporary changes, since the surveys were conducted during different seasons. However, when comparing shortness - which is not subject to recent changes in conditions – the situation has become worse between 2000 and 2005 (figure 6.9). However, as mentioned above, these changes might be within the margin of error.

6.3. Causes of Maternal Undernutrition

As with child malnutrition, there are many causes to general malnutrition in an adult woman. Adult height is an outcome of nutritional status at birth, during early childhood and during adolescence, again revealing the intergenerational cycle of general malnutrition. To break the cycle, girls need to be born with adequate birth weight and grow according to their genetic potential in early childhood. Although stunting in early childhood basically is irreversible, there is potential for catch-up during the growth burst of puberty. On the other hand, inadequate food intake during puberty, when height growth is rapid, can further limit the height attained as adult. 

Thinness, on the other hand, is a reflexion of recent history of energy balance. The most common immediate cause is low food intake, or an inadequate intake of calories to meet the energy expenditure. This means that thin women need to eat more and work less, or both. High disease burden is another possible immediate cause as illness increases nutritional requirements and reduces appetite.

One of the causes of low food intake is inadequate access to food caused by household food insecurity. However, even if households are food secure, there is no guarantee that the food intake of women is adequate. Unequal intra-household distribution is another common cause of maternal malnutrition. It is well known, for example, that adult males receive more high-value foods, like meat and eggs, even though women often have equally high, and often higher, workload. Furthermore, cultural food taboos might also reduce a pregnant woman’s food intake.

Low levels of education is another cause of malnutrition, both among women and among their children. Uneducated women are often less able to provide adequate child care, and less aware of the importance of antenatal care and other health services.

However, awareness about good practices and the need for services is not always enough. The Cambodia Demographic and Health Survey 2005 asked women about problems they experienced accessing health care for themselves when sick. As seen from figure 6.10, 74 [image: image74.wmf]Figure 1.3: Nutritional Status by Child Age
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percent of the women reported that the biggest obstacle was to get the money needed to access health services. Furthermore, 14 percent reported that they had difficulties getting permission to go for health services. The proportion experiencing difficulties to get permission was highest in the youngest age group, at 29 percent.

Reduced workload and increased rest during pregnancy are other areas where women might be fully aware of the need but not able make changes. One reason for this is the economical necessity of working hard even during pregnancy. Another reason is that a woman may not be able to decide for herself about reducing her work, i.e. somebody else might be making decisions on factors that affect a woman’s health and nutrition. 
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Improved education, increased decision making, increased autonomy, respect and self-confidence are all part of what is considered the basic aspects of care for women, outlined in box 6.1. The lack of care in these areas is a reflection of women’s subordinated status in society, a status rooted in traditional gender roles and biases.

Since lack of care in these areas is a basic cause of the high rates of malnutrition among children and women in Cambodia, efforts must be made to address them.

Poverty is the ultimate basic cause of general maternal malnutrition. Poverty reduces households’ access to health services and education, and undermines food security. However, as can be seen in figure 6.3, there are women affected by undernutrition even in the highest wealth quintile. This indicates the importance of factors other than poverty, such as care, education, access to health services and gender relations.

6.4. Possible Interventions

The interventions needed to reduce undernutrition among women are the same as those needed to break the intergenerational cycle of malnutrition. This means better care throughout the life cycle, delaying the first pregnancy, antenatal care, postnatal care and appropriate birth spacing to allow full recovery between pregnancies. 

Specific interventions during pregnancy include increased food intake, reduced workload and appropriate rest.

Improved health care during pregnancy is important. Antenatal care should include monthly weight gain monitoring, and the results of the weighing should be used to counsel the women who are not gaining enough on how they can eat more and get more rest. Ideally the results from antenatal care weight gain monitoring should be taken to the Village Health Support Groups for community discussions on how to improve care for pregnant women.

A community based approach to maternal care, as the one described in the child care section on pages 9 and 10, can be affective. This would allow women themselves to be involved, measuring their weight gain during pregnancy, discussing their situation and how it can be improved. 

In addition to these specific approaches addressing maternal care, longer term interventions addressing the underlying causes to inadequate care are also important. Higher educational levels of women - and of men - will help improve the situation of women and will help to break the intergenerational cycle of malnutrition. Improved levels of education will also help to address the gender related issues. Collaboration with groups working with gender issues will help to address gender related factors. Efforts to reduce food insecurity and poverty potentially can help to reduce general malnutrition among women, and to improve their situation in general.

6.5. Interventions in Cambodia to Improve Maternal Care

Ongoing efforts directly aimed at improving the nutritional status of non-pregnant women are all related to micronutrient deficiency and will be discussed in subsequent sections. 

6.5.1. Antenatal Care
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The Cambodia Demographic and Health Survey 2005 reports that 69 percent of women received antenatal care during their most recent pregnancy. As seen in figure 6.11, there has been an improvement in the proportion of women receiving the services. However, in spite of the improvement, most mothers still go for no or too few visits.

Out of the women who received antenatal care services in 2005, 79 percent reported that they had their weights measured. However, as seen in figure 6.11 only 27 percent of all women went for 4 or more antenatal care visits. Weight gain monitoring should ideally be done at least monthly to be effective. With frequent monitoring, problems can be detected and corrective measures to be taken immediately. If women have only two or three weight measurements during pregnancy, weight gain monitoring will be effective. Furthermore, it is not known if discussions took place between health staff and the pregnant women regarding their weight gain status. 

There is no other large scale effort to ensure that women gain adequate weight during pregnancy. 

6.5.2. Food Security

As mentioned in the child malnutrition section on page 7, food insecurity is a big problem in Cambodia, affecting some 23 percent of the population. Food insecurity is more likely to have a bigger impact on maternal malnutrition than on young child malnutrition. As discussed in section 1 about child undernutrition, children need small amounts of food, and food preparation and feeding frequency are often the limiting factor. Pregnant women, on the other hand, women have high energy requirements, and inadequate access to food could well be the limiting factor. Ongoing efforts to reduce food insecurity will thus help improve the situation of women. However, as mentioned above, at the same time as efforts are made to reduced food insecurity, efforts are also needed to address intra-household food distribution, as well as to improve the broader issues of women’s status in society. 

See more on food security in Cambodia on page 7 under section 1 on young child undernutrition.

6.5.3. Poverty reduction

Ongoing poverty reduction efforts will in the long run help to reduce maternal undernutrition and break the intergenerational cycle of poverty. However, it should be noted that there was no reduction in maternal undernutrition between 2000 and 2005, in spite of considerable reductions in poverty. This suggests that general poverty reduction has not directly benefited women, highlighting the need to also address the broader issues linked to women’s status in society. 

For more on poverty reduction in Cambodia, see page 8 under young child undernutrition.

6.6. Conclusions

General malnutrition is a major problem facing the women in Cambodia, and there have been no improvements in the situation between 2000 and 2005. Like with other nutritional deficiencies, pregnancy is a difficult time to solve general malnutrition among women, because of the increased physiological demands associated with pregnancy. However, in terms of breaking the intergenerational cycle of malnutrition, adequate weight gain during pregnancy is essential to reduce the proportion of babies born with low birth weight. Adequate weight gain is also important for the women themselves so that the pregnancy does not result in a further deterioration of their status.

Weight gain monitoring is an important aspect of pregnancy. However, as with young children, weighing alone does nothing to improve the situation of the pregnant women. Instead weight gain faltering needs to be identified, and discussions held with the affected women and their families on how to ensure better weight gain. As the efforts to continue to strengthen and expand antenatal care services continue, it will be important to ensure that weight measurements are included in the antenatal care package, and that the findings are used for action. In addition to direct counselling with affected women and their families, efforts should be made to bring the findings from pregnancy weight gain monitoring to the Village Health Support Groups and to encourage community based discussions on the situation of pregnant women, their need to eat for two and to rest, and to find ways to support this.

Links should also be made with women’s associations, projects and groups working with gender related issues and other groups working in the communities to bring the issue of adequate weight gain during pregnancy to their agenda.

7. Maternal Anaemia
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Anaemia is the most common nutritional deficiency in the world
 and it is also a serious problem in Cambodia, affecting almost half of the women. In adult women, anaemia increases the risk of infection, preterm delivery, and perinatal and maternal mortality. In adults in general, anaemia leads to reduced work performance and thus potentially to lower incomes and reduced economic development. 
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As seen from figure 7.1, women are severely affected by anaemia throughout the life cycle, from young childhood
 to adulthood. Although data is missing for the age group 5-15 years, it seems likely from the graph that anaemia remains high also during those years. If that is the case, the entire female population has anaemia rates above the cut-off point of 40 percent set by the World Health Organisation to describe a severe public health problem.

7.1. Present Maternal Anaemia Situation

7.1.1. Pre-pregnancy
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Forty-four percent of non-pregnant and non-lactating women of reproductive age were found anaemic by the Cambodia Demographic and Health Survey 2005)2 (figure 7.2). The majority of affected women suffered from mild anaemia (35%), 10 percent were moderately anaemic and one percent severely anaemic. As seen from figure 7.1, the anaemia prevalence was about 45 percent in the women aged 15 to 39 years and higher at 52 percent in the age group 40-45 years.
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The survey also found that anaemia was more common in rural areas (48%) than in urban areas (38%)(figure 7.3). As expected, the anaemia rate was considerably higher among the poorest woman (56%) than among the ones in the highest wealth quintile.  

As with other nutritional indicators, there was large variation in the prevalence of anaemia in 2005 in the different provinces (map 7.1). Only Phnom Penh (29%), Kratie (39%) and Prey Veng (40%) had levels below or close to the cut-off level of 40 percent, indicating a severe public health problem. Very high prevalence of 63 percent was found in Preah Vihear and Steung Treng. 

7.1.2. Pregnancy
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During pregnancy, a woman’s dietary requirement for iron rises. The growing foetus, placenta and uterus, as well as the increasing blood volume all demand more iron.  In a situation where non-pregnant women have difficulties meeting the daily iron requirements, it is not surprising that the extra demands during pregnancy leads to increased prevalence of anaemia (figure 7.4). As compared to 44 percent of anaemia among non-pregnant women, the rate was considerably higher at 57 percent among pregnant women. There was also a shift in the severity of anaemia during pregnancy, with both severe and moderate anaemia being higher. Even if the increased severity in anaemia indicates more difficulties during pregnancy, all forms of anaemia, including mild anaemia, increase a woman’s risk of mortality
.

7.1.3. Post-Pregnancy
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Among non-pregnant breastfeeding women, the total anaemia rate was just slightly lower than among breastfeeding women. However, as seen in figure 7.4, there was a reduction in severe and moderate anaemia. 

7.2. Trends in maternal anaemia
As seen in figure 7.5, there has been a slight reduction of anaemia in the five year period between 2000 and 2005. From 66 percent among pregnant women, the prevalence went down to 57 percent. It can also be seen from the graph that the reduction was about the same among lactating women and women neither pregnant nor breastfeeding. 
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The cause of the reduction in anaemia is not well understood. The general improvements in socio-economic conditions that were noted in the Cambodia Socio-Economic Survey 2003 might be one factor contributing to anaemia reduction.

The fact that the 2005 survey found that the anaemia rates in Phnom Penh had almost halved, strongly indicates that improved socio-economic conditions did contribute to the reduction in anaemia among women (figure 7.6). The considerable reduction of anaemia in Phnom Penh might also indicate improvements in health services in general and in iron supplementation during and after pregnancy in particular (figure 7.10). However, even if iron supplementation helped to reduce the prevalence of anaemia, it is difficult to explain that the reduction was similar in all reproductive stages, and that the reduction was equally large among non-pregnant and non-lactating women who did not receive iron supplements.  

7.3. Causes of maternal anaemia
As noted in the section on anaemia in young children (page 15), there are several causes of anaemia in Cambodia. Iron deficiency is one, but there are others, including infectious disease and inherited conditions. However, considering how anaemia rates increase during pregnancy – when iron demand is increasing - it is likely that iron deficiency is an important cause of anaemia among adult women. 

Iron deficiency anaemia occurs when the amount of iron absorbed from the diet is insufficient to meet the requirements. This is generally caused by the consumption of food with low iron content and by low absorption of the iron in the food. Parasitic infections further undermine the low iron intake. 

7.4. Possible Interventions against Maternal Anaemia
The standard intervention for anaemia is iron supplementation, especially during infancy (6-24 months) and pregnancy when the requirement of iron is extra high. Where anaemia is very prevalent, supplementation is also recommended for women of reproductive age, preschool children, school-age children, and adolescents.

Regarding non-pregnant women, preschool children, school-aged children and adolescents, trials in different parts of the world have shown that once- and twice weekly iron/folic acid supplementation have been effective. 

Interventions aimed at reducing parasitic infections, are also likely to reduce anaemia. The World Health Organisation recommends deworming during pregnancy, after the first trimester, in countries with high prevalence of intestinal worms. 
Increasing the consumption of animal products can also have a large impact on anaemia reduction.

7.5. Interventions in Cambodia against Maternal Aneamia
7.5.1. Iron Supplementation
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Iron supplementation during and after pregnancy is an established intervention in Cambodia. The Ministry of Health guideline for iron/folate supplementation during pregnancy recommends that women receive at least 90 tablets of iron/folic acid (60 mg iron and 400 µg folic acid) during pregnancy, and 42 tablets post-partum. Iron/folic acid tablets are available from hospitals, health centres, or outreach activities. 

To reach other population groups with additional iron, pilot projects are being conducted on providing weekly iron/folic acid supplements to girls in secondary schools.

7.5.1.1. Present Pregnancy Iron Supplementation Status
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Some 57 percent of the pregnant women interviewed by the Cambodia Demographic and Health Survey 2005 had taken some iron/folic acid supplements during their most recent pregnancy (figure 7.7). However, only 18 percent of the women took the supplements for at least 90 days as recommended by the Ministry of Health. Although any amount of additional dietary iron during pregnancy might be helpful to the women, it is well known that even adequate iron supplementation during pregnancy will not fully treat anaemia, but merely prevent a worsening of the situation.   

Unexpectedly, and contrary to the situation with anaemia, there was no marked difference in iron supplementation coverage between urban and rural areas (figure 7.8). This is also surprising when considering the large differences in coverage between the lowest and the highest wealth quintiles. 
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Regarding the province level, a wide range of coverage was noted in 2005 (map 7.2). A very low proportion of the pregnant women were taking any iron supplements in Mondol Kiri/Rattanak Kiri (21%) and Krong Preah Sihanouk/Kaoh Kong (26%). On the other hand, the coverage for any iron supplement was very high in Svay Rieng (81%) and Pursat (88%). In the latter, 53 percent of the pregnant women also took the recommended 90 or more tablets in the most recent pregnancy, the highest for the country.
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7.5.1.2. Present Status of Post-partum Iron Supplementation 

The post-partum coverage of iron supplementation is not reported in the Cambodia Demographic and Health Survey 2005 report, although the data was collected. In a recent report on micronutrient deficiencies and interventions in Cambodia, A2Z Micronutrient Project has further analysed data from CDHS 2005, and reports that only 11 percent of the interviewed women reported receipt of any iron/folic acid tablets post-partum10.

7.5.1.3. Trend in Iron Supplementation

Figure 7.9 shows that there was a large improvement in the coverage of iron/folic acid supplementation over the last few years. From only 21 percent in 2000, the coverage almost tripled to 58 percent in 2005. Another change is that the large difference in coverage between urban (35%) and rural (18%) areas noted in 2000, has evened out in 2005 to about 60 percent in both areas. 
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The coverage of iron supplementation improved also in Phnom Penh during the five year period, but not as drastic as in the country as a whole (figure 7.10). It thus seems likely that iron supplementation alone is not the cause of the significant reduction in anaemia seen in the capital during the same period (figure 7.6). This could indicate that improved socio-economic conditions, presumably associated with increased intake of meat products, have contributed to the reduction. 

To further increase the coverage of pregnancy iron/folate supplementation, a communication strategy to increase awareness about anaemia and the need for supplementation is important. There is also a need to overcome the present problem with procurement and management of iron/folic acid supplies, which often has resulted in stock-out of supplements since 2007.

7.5.2. Deworming

The present Ministry of Health policy recommends that general deworming is done once during pregnancy (after the first trimester) and once post-partum. 
7.5.2.1. Present Pregnancy Deworming Situation
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As seen from figure 7.11, deworming during pregnancy is not yet an established activity. Overall, only 11 percent of the women took deworming medicine during their latest pregnancy. 

The coverage was slightly higher in urban (14%) than in rural areas (10%). This was also reflected in the wealth quintiles, with higher coverage in the higher quintiles. 

In the provinces, the coverage varied from a low 3 percent in Banteay Mean Chey to a highest 24 percent in Kampot/Krong Kep. The coverage in Phnom Penh was slightly above the national figure at 13 percent. 

Past-partum deworming was not included in the Cambodia Demographic and Health Survey 2005.

7.5.2.2. Trends in Pregnancy Deworming

Other than the Cambodia Demographic and Health Survey 2005, no other nationwide survey has studied the coverage of deworming during pregnancy. Trend analysis is thus not possible. 

7.6. Conclusions

In spite of a moderate reduction between 2000 and 2005, anaemia remains a serious problem affecting almost half of the women of reproductive age. The improvements seen in pregnancy-related iron/folic acid supplementation is encouraging, even if further progress is needed. There is also a need to ensure increased coverage of deworming during and after pregnancy. Problems with procurement and management of iron folic acid supplies need to be addressed and a national communication strategy is important. In addition, as the coverage of iron/folic acid supplementation improves, there might be a need to review the policy to increase the recommended amount of supplements in pregnancy. 
However, with the high prevalence of anaemia seen in Cambodia, pregnancy supplementation will not be enough to overcome the problem. It should be noted that iron/folic acid supplementation during pregnancy is recommended for women who are not anaemic to compensate for the higher iron requirement and to prevent anaemia from occurring during the pregnancy. 

To reduce the huge problem of anaemia among women, supplementation of non-pregnant women would be desirable, both for adolescents prior to the first pregnancy and to other women between pregnancies. 

In addition, since anaemia is caused by multiple causes, studies are needed to complement the small scale research so far conducted to determine the impact of other causes of anaemia in the larger population. 

8. Maternal Vitamin A Deficiency

Vitamin A deficiency is a problem not only for the children but also for the women of Cambodia. Deficiency of vitamin A impairs the immune system, thus increasing the incidence of infectious diseases. Deficiency also has a negative effect upon iron metabolism and haemoglobin production.

8.1. Present status of Maternal Vitamin A Deficiency
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There has been no survey in Cambodia that has included biochemical assessment of maternal vitamin A status. However, the Cambodia Demographic and Health Surveys 2000 and 2005 reported on night blindness during pregnancy among women who gave birth in the five years preceding the surveys. Nightblindness is a clinical manifestation of vitamin A deficiency. Women with nightblindness suffer more from pregnancy related conditions, from nausea to preclampsia. They are also 5 times more likely to die in pregnancy related complications and their babies are more likely to die in the first 6 months
,
.
8.1.1. Pre-pregnancy

There is no data on vitamin A status among non-pregnant women of reproductive age.

8.1.2. Pregnancy
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With the increased requirements during pregnancy, vitamin A deficiency is generally more common among pregnant than non-pregnant women. Some eight percent of the women interviewed by the Cambodia Demographic and Health Survey 2005 suffered from nightblindness in their latest pregnancy2. This is well above the cut-off level of 5 percent set to identify a problem of public health significance
. As seen in figure 8.1 the prevalence of adjusted night blindness was two percent. 

Nightblindness was in 2005 less common in urban areas and among the higher socio-economic groups (figure 8.1). Furthermore, the older women had considerably higher prevalence of night blindness (figure 8.2)

There was also a significant variation in adjusted night blindness among the provinces (map 8.1). The prevalence was very high in Kampong Thom (4.7%) and Preah Vihear/Steung Treng (4.8%). At the same time, no night blindness at all was found in Battambang/Krong Pailin. In Phnom Penh the prevalence was 0.7 percent.

The overall prevalence of night blindness is above the cut-off level for a serious problem; it is clear that many women suffer from night blindness, especially older women in the lower wealth quintile living in rural areas, as well as in the provinces noted above. Furthermore, night blindness is a clinical manifestation of an underlying, and much larger, problem of sub-clinical vitamin A deficiency – like the tip of an iceberg. Sub-clinical vitamin A deficiency also has negative consequences for the affected women.

8.1.3. Post-pregnancy

For breastfeeding mothers, the vitamin A requirement is higher than during pregnancy as a mother’s intake of vitamin A goes to the baby through her breastmilk. Low vitamin A intake during the period of breastfeeding thus has a negative impact on both the mother and the child.

Unfortunately, there is no data on vitamin A status among breastfeeding mothers in Cambodia.

8.2. Trends in Maternal Vitamin A Deficiency

Although the Cambodia Demographic and Health Survey 2000 reports on the prevalence of unadjusted night blindness during pregnancy, it is not reporting on the adjusted prevalence. However, in a recent report on micronutrient deficiencies and interventions in Cambodia, A2Z Micronutrient Project has further analysed data from CDHS 2000 and reports that the adjusted prevalence of night blind during the last pregnancy was 1.6 percent in 200010. This is slightly lower than the 2.2 percent reported in 2005, but the difference might be within the margin of error and not a true change. It is safe to conclude, therefore, that there has been no improvement in clinical vitamin A deficiency between 2000 and 2005.
8.3. Causes of Maternal Vitamin A Deficiency

Vitamin A deficiency is caused by a low intake of food with high vitamin A content. Although many fruits and vegetables have a relatively high content of vitamin A, absorption from these food items is often poor. The best sources of vitamin A are food from animal sources, such as liver, eggs and meat - foods too expensive for frequent consumption for most rural households. 

8.4. Possible Interventions against Maternal Vitamin A Deficiency

Food based approaches are commonly promoted but the traditional approach of fruit and vegetable production have had limited impact on vitamin A status. However, animal husbandry is a long term possibility to increase household food consumption of animal foods. For more on dietary approaches, see pages 17-18.
Food fortification with vitamin A is another possible approach, and fortification of sugar, cooking oil and margarine is common in many parts of the world. 

Since high-doses of vitamin A may cause birth defects, high-dose vitamin A supplementation is not possible for pregnant women. Furthermore, since most women are not aware of their pregnancy early on, when high-dose vitamin A is most dangerous for the foetus, periodic high dose vitamin A supplementation of women of reproductive age is not a possibility. One common vitamin A intervention for women of reproductive age is to provide high-dose supplements after delivery, in the window before a new pregnancy. In 2002, the International Vitamin A Consultative Group recommended that all postpartum women should receive 400,000 International Units as two doses of 200,000 IU at least one day apart as soon as possible after delivery and not more than 6 weeks later.

Although high-dose vitamin A supplementation in the safe window immediately after delivery is beneficial to both the mother and her baby, it does not address the vitamin A deficiency related problems faced by women during pregnancy and the increased risk of complications during delivery.

Although it is not possible to take high-dose vitamin A supplements during pregnancy, it is safe to take low doses of vitamin A during pregnancy. Another possible intervention during pregnancy is therefore low dose vitamin A supplementation of either 10,000 International Units of vitamin A daily or 25,000 units weekly.

In industrialised countries, in spite of the generally better nutritional status, a lot of women take multi-nutrient supplements during pregnancy, supplements that among other nutrients contain low doses of vitamin A. Since many women in developing countries are at risk of many nutritional deficiencies, the World Health Organisation, UNICEF and the United Nations University have come up with a recommended formula for a multi-nutrient supplement to be given daily to pregnant women instead of just iron and folic acid which is now the norm in most countries31.

8.5. Interventions against Maternal Vitamin A Deficiency in Cambodia
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8.5.1. Postpartum Vitamin A Supplementation 

According to the present Ministry of Health policy, high-dose vitamin A supplements (200,000 International Units) should be provided to all women within 6 weeks after delivery. Because of the low level of institutional deliveries in Cambodia, postpartum vitamin A supplementation is normally conducted during monthly outreach activities.
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8.5.1.1. Present status of Postpartum Vitamin A Supplementation

The findings of the Cambodia Demographic and Health Survey 2005 reveal that only 27 percent of the women who gave birth in the past 5 years received postpartum vitamin A supplementation (figure 8.3). Although the difference is small, the coverage was higher in rural (28%) than in urban areas (24%). As for economical status, the coverage was highest in the middle wealth quintile (32%) and lowest in the highest and the lowest quintile, both at 24 percent. As for mother’s age, the coverage was slightly lower among the oldest age group (figure 8.4). 

8.5.1.2. Trends in Postpartum Vitamin A Supplementation

In 2000, the Cambodia Demographic and Health Survey found that only 11 percent of the interviewed women had received vitamin A post-partum (figure 8.5)9. The Cambodia Demographic and Health Survey 2005 found that the coverage had increased to 27 percent2. However, in spite of the impressive increase in coverage, most Cambodian mothers and their infants do not benefit from postpartum vitamin A supplementation. It can also be seen from figure 8.5 that the coverage increase was largest in the rural areas. 
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8.5.2. Food Fortification

As a long term measure, food fortification will be a sustainable way to ensure adequate vitamin A intake in the entire population. For more on vitamin A fortification in Cambodia, see section 3 on vitamin A deficiency among children on page 21.

8.6. Conclusions

Night blindness is affecting 8 percent of the pregnant women, indicating that a larger proportion have sub-clinical deficiency. The ongoing effort to provide women with high-dose vitamin A supplements as soon as possible after delivery thus needs to be accelerated and efforts should be taken to ensure that the supplements are taken shortly after delivery for best possible impact on both mother and baby.

Furthermore, since night blindness is a danger sign, a policy on its identification and treatment as part of routine antenatal care should be considered. 
In addition, to improve vitamin A status during pregnancy, low dose pregnancy supplementation could be considered, at least in provinces/districts with high rates of vitamin A deficiency. However, since pregnant women in Cambodia suffer from multiple nutrient deficiencies – not only iron and vitamin A, multi-micronutrient pregnancy supplements might be considered.

9. Maternal Iodine Deficiency Disorders

For a description about the status, trends and interventions for iodine deficiency disorders, see page 23.

9.1. Conclusion

Adequate intake of iodine is especially important during pregnancy, when the foetus is developed. The early stages of pregnancy are most important, as deficiency during that stage can have severe impact on foetal neurological development and can in the worse case result in babies born with irreversible mental retardation.
Since pregnancies most often are not detected in the early stages, it is essential that adequately iodised salt is used all the time.
10. Maternal Zinc Deficiency

For a description about the status, trends and interventions for zinc deficiency, see page 29.

10.1. Possible interventions

Promotion of consumption of animal foods in adequate amounts is the best long term approach. Frog meat in particular is a rich source of zinc and is often affordable. Local small fish such as Chongvar Plieng are also good sources of iron, zinc and Vitamin A and should be promoted for consumption.

A short term approach to ensure adequate intake of zinc is to provide the multiple micronutrient supplement formulated by WHO, UNICEF, and United Nations University for mothers during pregnancy and lactation. Such supplements have been recommended by the 2008 Lancet Nutrition Series because they reduce the risk of low birth weight. Multiple micronutrient supplementation during pregnancy was also recommended by the 35th Session of the United Nations Standing Committee on Nutrition in March 2008
. However, this needs careful consideration as to the added benefit in changing from iron/folate supplementation to multiple micronutrient supplementation have programmatic implications.
10.2. Conclusions

Zinc is required during pregnancy. The best long term approach is to improve dietary intake of animal products during pregnancy. A possible short term approach to ensure adequate intake of zinc is to provide the multiple micronutrient supplement.
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Cambodia Iron/Folate Supplementation Policy





At least 90 tablets during pregnancy


42 tablets postpartum





Goal: 90 percent of pregnant women take at least 90 tablets by 2015
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Box 6.1: Basic Aspects of Care for Women





Equal access to education


Physical health and nutritional status 


Reproductive health 


Care during pregnancy and lactation


Shared workload and increased decision making in time use


Autonomy and/or respect in the family


Support for mental health, increased self-confidence and reduced stress
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Table 4.1





Categorisation of population level median urinary iodine concentration





< 20 µg/l	Severe deficiency


20 – 49 µg/l	Moderate deficiency


50 – 99 µg/l	Mild deficiency


100 – 199 µg/l	Adequate - optimal


200 – 299 µg/l	More than adequate


> 300 µg/l	Excessive – risk of adverse health consequences





Vitamin A treatment should be provided to children with:





Clinical vitamin A deficiency (nightblindness)


Severe malnutrition


Measles


Persistent diarrhoea 
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Vitamin A Supplementation Strategy for Children





Distribution: May and November





Target: Children 6-59 months





Dosage





Children 6 - 11 months: 100,000 IU (blue capsule)


Children 12 - 59 months: 200,000 IU (red capsule)





Cambodian Targets for Vitamin A Deficiency





The National Nutrition Strategy 2008-2015 has two targets for vitamin A deficiency:





The goal of reducing vitamin A deficiency, as measured by low serum retinol (<0.7 μmol/l), in children 0-59 months from 22 percent in 2000 to less than 10 percent in 2015


The objective to increase vitamin A supplementation of children 6-59 months, so that 85 percent receive biannual supplementation in 2010 and 90 percent in 2015.
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Box 1.1: Basic Aspects of Child Care





Feeding practices – breastfeeding and complementary feeding


Psychosocial practices


Hygiene practices


Home health and health seeking  practices


Food preparation practices
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� The anthropometric surveys conducted in Cambodia in the past have all been using the NCHS/CDC/WHO/ International Reference Population for prevalence calculations. In 2006 WHO released a new international growth standard, which more adequately presents the normal growth of children globally. Since the new standards now are generally used, and since the Cambodian surveys have been recalculated using these standards, this analysis presents the WHO recalculated prevalence in tables and discussions unless otherwise stated. The recalculated data differ from what is reported in the original Cambodia survey reports.





� The survey is biased towards an overestimation since it is school-based – thereby risking to leave out households too poor to allow their children to attend school – and since urban areas are overrepresented by one third of the schools being selected from urban areas – although only 15 percent of the Cambodians live in urban areas. In addition, the provincial results are added up without weighting, which means, for example, that the results from Kep, with a population of 41,000, are given the same level of importance in the national aggregate as Kampong Cham, with a population of 2 million. It is not clear to what extent the design and reporting limitations are influencing the reliability of the findings, other than that caution should be used.


� As this section is analysing at the relationships between salt and urine collected in the same households, the issues regarding sampling and reporting does not apply


� 25 parts per million for coarse salt and 32 parts per million for refined salt. The survey does not give an overall salt iodine content for all salt. 


� Body Mass Index (BMI) is expressed as the ratio of weight in kilograms to the square of height in meters (kg/m2). A cutoff point of 18.5 is used to define thinness or acute undernutrition


� For children below 5 years of age, the graph shows anaemia for both girls and boys. In young childhood, the difference is small between girls and boys


� The World Health Organisation’s cut-off level of 5 percent is for unadjusted night blindness. Adjusted data excludes mothers who reported night blindness but who also had difficulty with vision during day time.  
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Figure 6.10: Proportion of Women Reporting Serious Problems in Accessing Health Care for Themselves

Cambodia 2005

Source: CDHS 2005
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Figure 7.10: Coverage of Iron Supplementation During Pregnancy by Duration Period

Phnom Penh 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 3.4: Coverage of Vitamin A Supplementation by Province 

Cambodia 2005

Source: CDHS 2005



Source: 2000 Cambodia National Micronutrient Survey – but serum retinol levels not reported in the initial publication named “Initial findings from the 2000 CNMS. The prevalence data shown here is from a paper called “Validation of a Rapid Enzyme Immunoassay for the Quantitation of Retinol Binding Protein to Assess Vitamin A Status Within Populations” by John Hix1*, Patrick Rasca2, Jeff Morgan1, Simonth Denna3, Dora Panagides4, Milton Tam1, and Anuraj H. Shankar2, 5 - Program for Appropriate Technology in Health (PATH), Seattle, WA, USA

Helen Keller International, Asia/Pacific, Singapore

National Institute of Public Health, Phnom Penh, Kingdom of Cambodia

Helen Keller International, Phnom Penh, Kingdom of Cambodia

Johns Hopkins University Bloomberg School of Public Health, Department of International Health, Baltimore, MD, USA
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Figure 7.3: Prevalence of Anaemia Among Women of Reproductive Age by Residence and Wealth Quintile

Cambodia 2005





Source: CDHS 2005
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Figure 8.2: Adjusted Night Blindness during Last Pregnancy by Age Group

Cambodia 2005

Source: CDHS 2005
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Figure 8.1: Adjusted Night Blindness during Last Pregnancy

Cambodia 2005

Source: CDHS 2005

Wealth Quintile
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Figure 1.14: Proportion of Children Receiving Appropriate Complementary Feeding*

Cambodia 2005

Source: CDHS 2005 

* Breastmilk or milk products, fed 3 or more food groups daily, and daily feeding frequency for age
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Figure 7.1: Prevalence of Anaemia Among Women From Childhood to Adulthood

 Cambodia 2005

Young Children

Women

Source: CDHS 2005
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Figure 1.18: Proportion of Households Using Safe Water*

Cambodia 2005

Source: CDHS 2005

* = Safe water is water from improved sources
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Figure 1.2: Prevalence of Stunting in 

Children 0-59 Months by Socio-Economic Conditions

Cambodia 2005





Source: CDHS 2005 recalculated by the World Health Organmisation
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Figure 3.5: Vitamin A Supplementation Coverage by Socio-Economic Conditions

Cambodia 2005

Source: CDHS 2005
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Figure 7.2: Prevalence of Anaemia Among Non-Pregnant and Non-Lactating Women of Reproductive Age

Cambodia 2005

Source: CDHS 2005
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Figure 1.12: Exclusive Breastfeeding Among Children Below 6 Month

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 1.17: Proportion of Households Using Sanitary Facilities

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 4.4: Iodine Levels in Iodised Salt

Cambodia 2008 

Source: 2008 IDD Survey

Salt Iodine Content in Parts per Million













0


20


40


60


80


100


< 15 15-30 30-50 > 50


Percent





_1289643756.ppt


Figure 8.4: Coverage of Postpartum Vitamin A Supplementation by Group

Cambodia 2005

Source: CDHS 2005
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Figure 1.7: Trends in Prevalence of Stunting in Children 0-59 Months 

Cambodia 1996-2005

CDHS 2000

CDHS 2005

CSES 1996

Source: The World Health Organisation Global Database on Child Growth and Malnutrition 2007
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Figure 1.20: Place of Delivery

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 1.5: Prevalence of Stunting in Children 0-59 Months by Mother’s Level of Education

Cambodia 2005

Source: CDHS 2005 using old WHO reference
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Figure 1.6: Trends in the Prevalence of Malnutrition in Children 0-59 months

Cambodia 1996-2005

Source: The World Health Organisation Global Database on Child Growth and Malnutrition 2007
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Figure 1.4: Prevalence of Malnutrition in Girls and Boys 0-59 Months

Cambodia 2005

Source: CDHS 2005 recalculated by the World Health Organisation
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Prevalence of Malnutrition in 

Children 0-59 months

Cambodia 2005

Source: CDHS 2005 recalculated by the World Health Organmisation
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Figure 1.3: Nutritional Status by Child Age

Source: CDHS 2005 recalculated by the World Health Organisation
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Figure 8.3: Coverage of Postpartum Vitamin A Supplementation

Cambodia 2005

Source: CDHS 2005

Wealth Quintile
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Figure 8.5: Postpartum Vitamin A Supplementation

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 7.11: Coverage of Deworming During Pregnancy

Cambodia 2005

Source: CDHS 2005 
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Figure 7.6: Prevalence of Anaemia Among Women in Phnom Penh

 Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 7.8: Coverage of Pregnancy Iron Supplementation  by Residence and Wealth Quintile

Cambodia 2005





Source: CDHS 2005
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Figure 7.9: Coverage of Iron Supplementation During Pregnancy by Duration Period

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 7.7: Coverage of Iron Supplementation During Pregnancy by Duration Period

Cambodia 2005

Source: CDHS 2005



Recalculated from DHS surveys
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Figure 7.4: Prevalence of Anaemia Among Pregnant and Non-Pregnant Women

 Cambodia 2005

Source: CDHS 2005
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Figure 7.5: Prevalence of Anaemia Among Women of Reproductive Age by Year

 Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 6.11: Proportion of Pregnant Women Receiving Antenatal Care by Number of Visits

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 4.6: Trend in Use of Iodised Salt

Cambodia 1997 - 2008 

Source: NMCHC 1997, CDHS 2000 & 2005, CSES 2003/04, 2008 IDDS 



Source: Kingdom of Cambodia, MOH, National Maternal and Child Health Centre, Report on: National Goitre Survey 1996 – 1997, Prepared by Iodine Program, National MCH Centre, Supported by UNICEF
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Figure 6.6: Proportion of Girls Who Have Begun Child Bearing

Cambodia 2000 and 2005

Age

Source: CDHS 2000 and 2005
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Figure 6.8: Prevalence of Thinness Among Women by Age

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005 
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Figure 6.9: Prevalence of Shortness Among Women by Age

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005 
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Figure 6.7: Prevalence of Undernutrition Among Women

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 6.3: Prevalence of Undernutrition Among Women of Reproductive Age by Wealth Quintile

Cambodia 2005

Source: CDHS 2005 
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Figure 6.4: Prevalence of Undernutrition Among Women by Age

Cambodia 2005

Source: CDHS 2005 
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Figure 6.2: Prevalence of Undernutrition Among Women of Reproductive Age

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005 
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Figure 1.16: Prevalence of Child Disease

Two weeks preceding survey

Cambodia 2005

Source: CDHS 2005 
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Figure 3.1: Prevalence of Vitamin A Deficiency in Children 6-59 Months

Serum retinol <0.7 µmol/l

 Cambodia 2000

Source: 2000 CNMS, 



Source: 2000 Cambodia National Micronutrient Survey – but serum retinol levels not reported in the initial publication named “Initial findings from the 2000 CNMS. The prevalence data shown here is from a paper called “Validation of a Rapid Enzyme Immunoassay for the Quantitation of Retinol Binding Protein to Assess Vitamin A Status Within Populations” by John Hix1*, Patrick Rasca2, Jeff Morgan1, Simonth Denna3, Dora Panagides4, Milton Tam1, and Anuraj H. Shankar2, 5 - Program for Appropriate Technology in Health (PATH), Seattle, WA, USA

Helen Keller International, Asia/Pacific, Singapore

National Institute of Public Health, Phnom Penh, Kingdom of Cambodia

Helen Keller International, Phnom Penh, Kingdom of Cambodia

Johns Hopkins University Bloomberg School of Public Health, Department of International Health, Baltimore, MD, USA
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Figure 3.3: Vitamin A Supplementation Coverage by Data Source 

Cambodia 1999 - 2006

Source: CDHS 2000 and 2005, HKI 2007 
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Source: 2000 Cambodia National Micronutrient Survey – but serum retinol levels not reported in the initial publication named “Initial findings from the 2000 CNMS. The prevalence data shown here is from a paper called “Validation of a Rapid Enzyme Immunoassay for the Quantitation of Retinol Binding Protein to Assess Vitamin A Status Within Populations” by John Hix1*, Patrick Rasca2, Jeff Morgan1, Simonth Denna3, Dora Panagides4, Milton Tam1, and Anuraj H. Shankar2, 5 - Program for Appropriate Technology in Health (PATH), Seattle, WA, USA

Helen Keller International, Asia/Pacific, Singapore

National Institute of Public Health, Phnom Penh, Kingdom of Cambodia

Helen Keller International, Phnom Penh, Kingdom of Cambodia

Johns Hopkins University Bloomberg School of Public Health, Department of International Health, Baltimore, MD, USA









0


10


20


30


40


50


60


70


80


90


1 2 1 2 1 2 1 2 1 2 1 2 1 2 1


Percent of children


HIS CDHS





_1289641231.ppt


Figure 4.1: Urinary Iodine Excretion in School Children

µg/l

Cambodia 2008 

Source: 2008 IDD Survey
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Figure 3.2: Prevalence of Nightblindness in Children 18-59 Months

Cambodia 2000

Source: 2000 CNMS



Source: 2000 Cambodia National Micronutrient Survey

Secondary data from “Data Micronutrient Deficiencies and Interventions in Cambodia, Information for Improved Programming, Robert Johnston and Joel Conkle, A2Z - The USAID Micronutrient and Child Blindness Project, February 2008
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Figure 2.2: Prevalence of Anaemia Among Children 0-59 months

Cambodia 2005

Source: CDHS 2000 and 2005
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Figure 2.3: Coverage of Deworming of 

Children 6-59 months

Cambodia 2005

Source: CDHS 2005
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Figure 2.1: Prevalence of Anaemia in Children Below 5 Years by Age (Hb < 11 g/dl)

Cambodia 2005

Source: CDHS 2005
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Figure 6.5: Median Age at First Birth

Cambodia 2005

Source: CDHS 2005
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Figure 1.13: Use of Infant Formula and Breastfeeding Avoidance

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 1.15: Proportion of Children 0-59 Months Given More, the Same or Less Food During Episodes of Diarrhoea

Cambodia 2005

Source: CDHS 2005 
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Figure 1.10: Early Breastfeeding Rates

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 1.11: Pre-lacteal Feeding Rates

Cambodia 2000 and 2005

Source: CDHS 2000 and 2005
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Figure 4.2: Source of Salt at Households Level

Cambodia 2005

Source: National School based Survey 2005
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Figure 1.8: Lancet Conceptual Framework

Source: Lancet Maternal and Child Undernutrition Series
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Figure 4.5: Relationship between Urinary Iodine Excretion and Use of Iodised Salt by Province

Cambodia 2008 

Source: 2008 IDD Survey

Provinces

UIE trend



Source: Kingdom of Cambodia, MOH, National Maternal and Child Health Centre, Report on: National Goitre Survey 1996 – 1997, Prepared by Iodine Program, National MCH Centre, Supported by UNICEF
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Figure 6.1: Intergeneration Cycle of Growth Failure
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Figure 1.19: Malnutrition and Poverty
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Figure 4.3: Use of Iodised Salt by Wealth Quintile

Cambodia 2008 

Source: 2005 CDHS

Wealth Quintiles
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Figure 1.18: Proportion of Population in Poverty

Cambodia 1993/4 and 2004

Source: CPA 2006

Estimate for entire country

Areas covered by 1993/4 sampling frame



Source: Cambodia: Halving poverty by 2015? Poverty Assessment 2006. World Bank.
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Figure 1.9: Breastfeeding Status

Cambodia 2005

Source: CDHS 2005
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