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Introduction

The Cambodian Ministry of Health, in collaboration with development partners, is scaling-up a multiple micronutrient powder (MNP)  in-home fortification program for infants 6-24 months of age. In this report the program is referred to as MNP supplementation because supplementation is a common term that is understood by a wider audience. 

Following positive results from three domestic research projects on MNP supplementation, initial implementation of the program started in 2010. Currently, eight provinces are implementing the program, with province-wide implementation in two (Svay Rieng and Kampong Speu). Four more provinces are expected to start in 2012 and the National Nutrition Program (NNP) hopes to achieve province-wide implementation in eleven of the twelve provinces in 2013.
In provinces with province-wide implementation there is no current support from non-governmental organizations (NGO) and implementation relies on the government health system. Up until now there has not been documentation of program monitoring in these two provinces. 
Report Aims

This report aims to improve the quality of program scale-up by providing information on general communication needs and communication needs in relation to program operations.  

Report Objectives

1. To compare caretaker perceptions in Cambodia to those found in international literature.

2. To compare actual findings on caretaker perceptions to the expected findings of program managers.  

3. To explore the impact of different levels of support and different methods for program delivery on caretaker perceptions.
4. To inform further research and the questionnaire design for coverage surveys and impact evaluations
Report Limitations

The main limitation to this report is that monitoring was not carried out to be statistically representative of an entire province or district. Purposive sampling was used and so findings cannot be extrapolated to larger geographical areas. Sampling details are included in the Methodology Section.
Results

The following results come from both quantitative analysis of a questionnaire administered to caretakers and qualitative analysis of interviews and focus group discussions with caretakers and providers. The analyses are presented together to provide a comprehensive view of each section of results. All charts present data from the quantitative analysis. Within the text, the source of data is specified and sample refers to the quantitative results; fractions presented in parenthesis (eg. 1/4) refer to focus group discussions or provider interviews. For aggregated results, both quantitative and qualitative, it should be noted that Svay Rieng is oversampled (~⅔ of the sample) and results have not been weighted.
The majority of disaggregated results are showing findings by geographical area. Svay Rieng villages are compared to K. Speu villages and there are comparisons at the level of operational district. At the operational district level the sample is divided between a district that was part of efficacy trials and received NGO support in the past, a district that was in close proximity to the trials, and districts that were unaffected by previous support.  

Descriptives

Cambodia is predominantly rural and the majority of the population is engaged in subsistence farming. The villages visited can be considered typical for the country; they are rural and the main occupation is small-scale rice farming. Increasingly in the country young women are leaving the rice fields to find employment in garment factories and this scenario was common in visited villages. 

Caretakers were defined based on “who feeds the child normally.” The majority of the caretakers in the sample were mothers, though there was a significant minority of children (17%) whose caretaker was a grandparent (Figure 1). Focus group discussions had nearly the same percentage of grandparents (18%), and all of them were grandmothers.  In the sample almost no men were classified as the caretaker of the child (Figure 1), which corresponds with common knowledge in the country that men have little role in the feeding of young children. The mean age of all caretakers was 32 (range 19-68). 

Figure 1 Graph Showing Caretakers Relationship to the Child in the Sample.
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In Cambodia there is an official government system for identifying poor households run by the Ministry of Planning. Seventeen percent of the sample was classified as poor based on possession of an official “ID poor card.” It is not possible to say if this number represents all of the officially poor households with children in the target age group because we do not have a denominator for the selected villages, but at 17% it does appear that poor households have been included in the sample.

Coverage and Use

According to the sample, 89% of the children in the target age group received the MNP at some time in the past. Disaggregating by “poor status” shows that poor households are not excluded from MNP supplementation, with 96% of those in possession of the I.D poor card having received MNP. 
Taking a closer look at the overall numbers we see that 62.1% received in the past and continued to receive at the time of the survey (received in the last 7 days), and 26.4% received in the past and had stopped by the time of the survey. The remaining 11.5% are those that never received MNP (Figure 2). The figure below also shows that 13% of the original sample was excluded during analysis.  Nearly all of those excluded were excluded because, with respect to age, they started too late, stopped too late, or both. Of the excluded children, 7 started MNP after 2 years of age (3/7 after 3 years) and 18 stopped after 2 years (3/18 after 3 years). The majority of those excluded stopped just after two years of age. 

Figure 2 Flow Chart Showing Exclusions and Drop-outs from the MNP Program
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While 89% coverage and 62% continued coverage
 shows that the program is going well, when disaggregating the data by the three areas (S. Rieng O.D (GFC efficacy study area), Chiphu O.D (close proximity to study), K. Speu province (unaffected by study) some major differences emerge. In the previous study area that received extensive support from national level government and a NGO, all of the children had received the MNP and only 4% had discontinued use. In Chiphu, the district adjacent to the study area, the majority had received and was continuing with MNP (68.3%), but there was a sizeable percentage of children stopping too early (20%). In K. Speu, the majority have either discontinued (47%) or never received (28%) MNP. Of the total of 16 children who never received, almost all (14) of them are from remote villages in K. Speu.
Figure 3. Table of Disaggregated Coverage Rates
	Status of Infant
	Svay Rieng
	
	

	
	GFC
	Non-GFC
	K. Speu
	Total

	Continued MNP
	48 (96%)
	28 (68.3%)
	11 (21.6%)
	87 (62.1%)

	Stopped < 24 months
	2 (4%)
	11 (26.8%)
	24 (47.1%)
	37 (26.4%)

	Never Received
	
	2 (4.9%)
	14 (28.6%)
	16 (11.4%)

	Total
	50 (100%)
	41 (100%)
	49 (100%)
	140 (100%)


When disaggregating by the three areas, for who the caretakers receive the MNP from, it is clear that in the GFC study area of S. Rieng, half are receiving from H.C staff, and half are receiving from VHV’s. This is also approximately the pattern in Chiphu O.D (non GFC). However, in K. Speu, a very different picture emerges, with almost no involvement from H.C staff (2.9%), and VHV’s being the major source of MNP within the community.

Figure 4 Table showing Distribution of MNP by Personnel, Disaggregated Data
	Received From
	Svay Rieng
	
	

	
	GFC
	Non-GFC
	K. Speu 
	Total

	H.C Staff
	25 (50%)
	18 (46.2%)
	1 (2.9%)
	44 (35.8%)

	VHV
	25 (50%)
	21 (53.8%)
	33 (97%)
	79 (64.2%)

	Total
	50 (100%)
	39 (100%)
	34 (100%)
	123 (100%)


The distribution channels are approximately similar in S. Rieng O.D and Chiphu O.D (Svay Rieng province). However, comparing S. Rieng province to K. Speu province, there are large differences in the delivery methods of MNP. In S. Rieng province, the most common way the caretakers had obtained the MNP was by it being delivered to their home by the VHV or H.C staff, followed by H.C outreach in the village. In K. Speu, the most common method of receiving the MNP was for the caretaker to have collected the MNP from the home of the VHV, followed by delivery to the caretakers house by the VHV. In summary, in K. Speu province there is much less involvement from H.C staff, and more reliance on VHV’s and caretakers, compared to both Chiphu O.D and S. Rieng O.D.

Figure 5 Graph to Show Location of Delivery of Last MNP Supply, by Province
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Of the children who discontinued use of MNP, nearly one out of three did so after the 1st month and the majority of children stopped within five months (see figure 6). The timing of stopping is indicative of early problems with taste objections and / or negative side effects; as there were different ages of starting this is not necessarily at six months, rather it is at the start of supplementation.

Figure 6 Graph to Show Months of Use in Children who Discontinued MNP Before 24 Months
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Access, Costs and Value

 The timing of receiving MNP is good: more than 2 of 3 children received MNP at six months and 90% received MNP before one year. However, as with coverage, the picture is different when data is disaggregated. In S. Rieng OD 100% of children started at six months, while in the other district of S. Rieng and in Kampong Speu Province, many children are starting later (Figure 7). The age of starting in K. Speu may be affected by the program only starting one year ago because at the start of the program all children 6-24 months are targeted to start supplementation.
Figure 7 Graph showing Disaggregated Age of Starting MNP
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The MNP was available at the village level in (11/12) villages. The village where it wasn’t available was a remote village in K. Speu where the VHV had stopped collecting the MNP because of initial complaints from the families of diarrhea, which he felt was “beyond his capacity” to advise on, and that he “needed more support from the H.C.”

In all of the FGD’s the caretakers reported that there were no extra costs associated with using the MNP, because it was delivered into the village. They did report that in a lot of cases they were not using the MNP with the specially recommended complementary food, “Bobor Kap Krop-Kreung”, mainly because of time, and in some cases, financial constraints.

Trying to ascertain the value the communities placed on the MNP was very difficult. In the FGD’s they were very reluctant to guess a price, but the most common answers (per sachet) were; “500 Riel” (approximately 13 cents) (3/12), “100-200 Riel” (3/12), or “1000 Riel” (1/12). In some communities (2/12 FGD’s) estimates for a market price of MNP were qualified by adding “if the child can eat it.” In one FGD in S. Rieng they said that if there was no free supply and it was available in the market they “would not buy it.” With free distribution already happening, a reluctance to buy is not surprising. 
Preparation and Methods of Use

In all FGD’s where the caretakers were using MNP consistently (10/12), the reported foods that were used for adding the MNP to were, either plain rice or Bobor rice porridge (usually bought from the market in the morning, but sometimes the specially prepared “Bobor Kap-Krop-Kreung” – a thicker bobor with added meat, fish and vegetables recommended for complementary feeding at the H.C’s), or general family food such as soup or rice and fish.

In 3/12 FGD’s (2 in K. Speu, and 1 in Chiphu O.D) around half of the caretakers reported mixing the MNP with water in an effort to overcome the objections of the child around the taste. When mixing with water they reported that the child “can drink all”. On further questioning they reported that though they were giving the MNP as a drink, it was still at a meal time.

When questioned on the use of MNP, the majority of caretakers (6/10 FGD where they were using consistently) and all VHV’s and H.C staff (18/18) knew that the MNP must be added to the food after it had cooled down. The main reason given for this was that if added when the food is too hot, “the vitamins will be destroyed.” No provider of MNP or caretaker talked about the impact of the heat on the taste.

Approximately half the caretakers in S. Rieng O.D were splitting the sachets into 2 or more meals. In Chiphu O.D and K. Speu province, this was much less common. It seemed that the mothers in the FGD’s who reported that their child “can eat”, or “eats well”, were more likely to report splitting the sachets.

In S. Rieng O.D the majority of the caretakers were using the MNP every day for 2 weeks per month, and in Chiphu and K. Speu, there was more variation, with some reporting “every other day,” or just “as they remember”. Data from the questionnaires shows that 87.5% of caretakers were using between 3-7 sachets per week which is within the recommended range.
Caretakers were asked what they thought the important age group for the MNP program was, as a way of assessing communication about the program from H.C staff and VHV’s. In S. Rieng O.D, caretakers were clearer on the important age group for MNP of 6-24 months, with this being correctly reported in (3/4) FGD’s. In Chiphu O.D, (2/4) FGD’s reported this correctly, and the other (2/4) the majority of caretakers did not know or were mainly incorrect. In K. Speu, in (1/4) FGD’s the caretakers knew that the child should start at 6 months, but were unsure of when to finish. In (3/4) FGD’s the caretakers did not know, or weren’t using regularly.

Benefits and Side Effects Reported by Staff, Volunteers and Caretakers
Benefits

The main reasons reported by H.C staff and VHV’s for the families to  use the MNP were for “good health” (13/18), that it “contains many vitamins” (10/18), to make the children “cleverer”, for “good growth” or “weight gain”(8/18), to “prevent sickness” (6/18), to make children “stronger” (3/6), and for “anemia” (2/18). The staff and VHV’s in S. Rieng O.D contributed the most to the above list, both in terms of variety of reasons and number of times mentioned, next was Chiphu O.D, and then K. Speu province, with some good points, but less specific; “good health” (5/6), “contains many vitamins” (5/6), “growth” or “gain weight” (3/6),

The most commonly reported “reasons to use the MNP” by caretakers were; good growth or gaining weight (8/12 FGD’s), for good health (7/12 FGD), to reduce sickness (5/12 FGD) and to improve appetite (2/12 FGD). This was an open question early on in the FGD’s. In S. Rieng O.D caretakers more frequently provided a wider variety of “good effects” spontaneously, when asked about their general opinion of the MNP. In Chiphu the only good effect spontaneously reported was that the MNP is “for good health” (3/4). In K. Speu province, in two villages the perceptions were fairly positive, with “good health” (2/4), “cleverer” (2/4), and “growing well” (2/4) and “less sick” (1/4) all mentioned spontaneously as reasons to use MNP. In one of these two villages, the caretakers reported “most children can eat.” In the other 2 villages in K. Speu the caretakers either did not know anything about the MNP, or as one mother said, she “knows it is a powder to mix with rice to make the children healthy”.

Good effects specifically noticed in their own children or heard from others in the community were good growth or gaining weight (6/12), child becoming more active or having more energy (3/12), and “fresh” or “bright skin” (3/12). The majority of the good effects seen, as opposed to “heard about from VHV or H.C,” were reported in S. Rieng O.D, where use was more consistent.

Reported Side Effects and Issues

When asking the H.C staff and VHV’s what side effects they had heard about in training, the most common responses were; “the child might not want to eat” (8/18), “none” (7/18), and “diarrhea” (2/18 - both from S. Rieng O.D), vomiting (1/18), fever (1/8). In general, providers were much more unsure when talking about side effects, compared to good effects, with no interviewee correctly reporting all 3 of the main side effects from the international literature of; transient diarrhea, black stools and constipation. Again, more of the responses on side effects came from interviews in S. Rieng, then less so in Chiphu and K. Speu. In K. Speu especially, there was very little knowledge on expected side effects, with “none” (5/6) the most common response, and the only other response being “child might not want to eat” (1/6).

From the quantitative data, of the 124 who had received MNP before 24 months, 41 reported any side effect. Only 2 reported more than 1 side effect. The most common side effects were diarrhea and dark stool, and there was one response for constipation.

For current users, only 2 of 87 reported current side effects; which were, dark stool (1), and other (1). The lack of current side effects shows that while side effects are relatively common, they are temporary.

Figure 8 Per cent of past and current side effects as reported by caretakers (past n=124, current n=87)
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From the qualitative data, the main problem reported by both caretakers, staff and volunteers, was that the children did not want to eat the food with MNP added, due to a “metallic”, or “sour” taste, (7/12). This was the major reason caretakers reported for having stopped using the MNP, or using it, but not regularly. In 4/12 FGD’s the caretakers mentioned that getting the child to eat the MNP was more difficult at first, but then became easier. In the quantitative questionnaire taste was included as a “reason for stopping,” but was not included in side effects.
The next most commonly reported side effect from the FGD’s was diarrhea (mentioned in 4/12 FGD’s). It seemed that the diarrhea was just for the first few days, and except for in one village in K. Speu, where the VHV did not feel he “had the capacity” to advise caretakers on the diarrhea and needed more support from H.C staff, was not the major cause of discontinuing the MNP. In villages where the majority of caretakers were continuing to use the MNP, they reported that there were no ongoing problems with diarrhea. Black stools were mentioned in only 2/12 FGD’s, and did not appear to be a big cause for concern.

The color of the food changing after adding MNP was reported in 8/12 FGD’s with caretakers. There was a good consensus that the food became darker “like when adding soy sauce”. Although the exact shade reported varied from; “red if added cold”, “purple if added too hot”, “yellow”, and “blue”, but again this did not seem to be of concern to the caretakers.
Figure 9 Graph to Show Reasons for Stopping MNP Before 24 Months.
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The quantitative questionnaire allowed for multiple reasons for stopping to be given. The importance of diarrhea as a reason for stopping may be overestimated because in one village in K. Speu the VHV stopped collecting the MNP after several complaints of diarrhea, which he was not expecting. Nearly all of the “diarrhea as a reason for stopping” comes from this village and was due to inadequate knowledge of the VHV of side-effects. In this village the reasons for stopping were often both “diarrhea” and “no supply.” This can be seen more clearly in the Venn diagram below. When looking at the Venn diagram, as a sole reason for stopping, “taste” is the major factor, which fits with findings from the qualitative research.

Figure 10 Venn Diagram Showing the Relationship Between Reasons for Stopping MNP Before 24 Months
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Dealing with Side-Effects

For caretakers, when asked how they dealt with any problems they encountered with the MNP, in S. Rieng O.D (2/4) FGD’s reported going to the H.C and the advice they received was “don’t add the MNP to the food if it is too hot, or it will cause diarrhea”, and “not to worry about the diarrhea”, because it was temporary. In Chiphu O.D, caretakers reported in (1/4) FGD’s that they tried reducing the amount of MNP (i.e. splitting the sachet into more meals), or mixing it with water as a way of dealing with objections from the child on the taste, which they were advised to do by the VHV. In K. Speu no caretakers reported having asked any advice, but they had tried splitting the sachets into smaller amounts, or mixing with water, again mainly to overcome the taste objections.

Overall, H.C staff and VHV’s were not very clear on what to do about side effects, but in S. Rieng O.D there were slightly more strategies proposed; “use smaller amounts to hide the taste” (3/6 interviews), “encourage” (2/6), “find a favorite food” (1/6), or “if diarrhea, normally only for a few days” (1/6). In Chiphu O.D, the most common response was a variation of “encourage” (6/6), or “reduce the amount” (2/6). In K. Speu, “reduce the amount of MNP” was reported in (2/6) interviews, “encourage” (2/6), or “hide the sachet from the child so that they don’t see it” (1/6).

Perceived Factors Influencing Use

In many of the interviews (7/18) with VHV’s and H.C staff, when asked about factors influencing use of MNP, the interviewees brought up the theme of “care.” They talked about how some caretakers may not “try hard” to push the children to eat the food with the MNP, or even “leave the child to eat alone,” especially when the mothers are working in the factories, and the child is left with the grandparents. They stated that the grandparent might have 2 or 3 children to look after, and also might not understand about MNP, or as one H.C staff from S. Rieng stated “the older generation don’t see why they should use the MNP, they have raised many children before [without it].” In one FGD in Chiphu, a grandmother did echo this theme by saying that “when we mix the MNP, the child does not want to eat the food”, and that they could not sit and encourage the child because they are “busy with daily living, like raising pigs.” 

However, the quantitative data does not support the theory that if grandparents are the person feeding the child they are less likely to continue with MNP, with 71.4% of children cared for by grandparents continuing with MNP, as opposed to 60% of children continuing when cared for by mothers.

A perception that does seem to be influencing use is that of trusting health center staff. In 2/4 FGD in S. Rieng the theme of trusting the H.C staff and relying on their advice came up. For example, one mother said that, although she herself wasn’t too clear on the good effects of the MNP, she “believes the health workers when they say to use it,’’ and that was why she continued to use it. This reliance on the H.C staff was echoed by a grandmother in S. Rieng O.D who, when asked what was the important age for the child to use the MNP said, “until the health center tells us to stop.” One grandmother said in S. Rieng, although she had heard of some families whose child does not want to eat because of the taste, “we have to try every day.” So it seems that although the community in S. Rieng also faced some difficulties with feeding the MNP due to the taste, they value the MNP more because it comes from a trusted source, and they are better informed on the benefits. 
Conclusions

Discussion

This section looks at the four objectives of the monitoring report:

1. To compare caretaker perceptions in Cambodia to those found in international literature.

2. To compare actual findings on caretaker perceptions to the expected findings of program managers.  

3. To explore the impact of different levels of support and different methods for program delivery on caretaker perceptions.

4. To inform questionnaire design for coverage surveys and impact evaluations, and determine needs for future research
In addition, a small section on equity is included.
Equity

In the lowest wealth quintile anemia rates are significantly higher than the richest wealth quintile. The MNP supplementation program does target poor areas to some extent, but there is no targeting at the household or individual level because the overall high rate of anemia calls for universal supplementation. There is also no strategy for reaching out to poor households. As children from poor households are the least likely to access health services, there is some concern that these children will be excluded without a specific strategy for reaching them. Findings from this report suggest that there is no exclusion of poor children with current program operations. In fact, nearly all children with an “I.D poor card” had received MNP and it appears that there may be more demand from poor caretakers when compared to other caretakers. If poor households truly are not excluded by any opportunity costs associated with the program, the MNP supplementation program should contribute to reducing the inequalities in nutritional anemia and this will contribute to reducing inequalities in learning ability and future earnings and productivity.
Comparison of Findings with International Literature

MNP have been shown to be acceptable to caretakers and children in a wide variety of settings 46-50


( ADDIN EN.CITE )
. Adherence rates in trials in developing countries have generally been high 37()
. The present report also supports the established view that when implemented with good counseling on expected side effects and benefits, MNP are generally acceptable to caretakers and infants.

The main benefits of MNP “seen in their own children” in this report were: good growth or gaining weight, child becoming more active or having more energy, and “fresh” or “bright” skin. Positive effects noted in other settings by caretakers include: improvement in children’s appetite or weight gain, increased energy or strength, and increased interaction with other children or increased play 
 ADDIN EN.CITE 
(48, 51, 52)
. Previous studies of community perceptions of MNP have not reported any comments on improvements in the appearance of skin.

Problems with MNP reported by caretakers in the international literature are darker stools and some mild diarrhea 
 ADDIN EN.CITE 
(48)
. This correlates well with this reports’ findings; however, taste was the main problem. In the one clinical trial of MNP that reported acceptability in Cambodia, no caretaker reported that there was any change in the taste, texture or color of the food, and only 3% of infants discontinued using the MNP 34


( ADDIN EN.CITE )
. In a study outside of Cambodia comparing MNP to ferrous sulphate drops, 74% of children objected to taking the drops, compared to 16% of children taking the MNP, which indicates that there have been some objections from children about the taste of MNP in other settings, although the powder is designed to be tasteless 
 ADDIN EN.CITE 
(53)
. There have not been any reports in the literature of recurrent complaints of a metallic taste and refusal to eat food with MNP. Objections to taste in this report follow similar findings from a recent acceptability trial of therapeutic food in the country. While there may be a cultural element to taste objections, MNP technical specifications and/or preparation may also be a cause. 
A metallic taste can be caused when the soy lipid coating around the encapsulated iron particles melts, if the temperature of the food is above 60 0 C 54()
. However, when questioned on the use of MNP, nearly all caretakers and all VHV’s knew that the MNP must be added to the food after it had cooled down. There may, however be issues with subjective interpretations of “cooled down.”

An alternative possibility could be that the MNP mixture currently used is the same as that which was used in the GFC study, which has 10mg of zinc rather than the 5mg recommended by WHO. The extra zinc may be causing a metallic taste, especially when a whole sachet is added to a relatively small amount of food. When 10mg of zinc is given as a liquid supplement for the treatment of diarrhea, a metallic taste and vomiting are the most commonly reported side effects 55-57


( ADDIN EN.CITE )

Actual versus Expected Caretaker Perceptions
At a meeting with the NNP, current knowledge on perceptions of MNP in Cambodia, based on anecdotal reports from the field, was documented.  Current “positive” perceptions that the NNP reported were: good skin, weight gain, healthier / stronger (less ARI), cleverer (more active). For “negative” effects the NNP reported: bad smell (especially if the food is cold), gritty texture if the food is cold, sometimes the child does not want to eat. It was also mentioned that sometimes if the child does not want to eat (maybe due to illness) some mothers may mix the powder into water to drink. At the subnational level PHD/OD had good knowledge of benefits and side effects. At the health center and VHV level benefits were widely known, but there was limited knowledge on side effects, in particular on what to do about side effects. Response to side effects seems to be lacking in the training.  
The awareness of current community perceptions was generally good, at the National, Provincial and Health Center Level. This is encouraging and shows that ongoing program monitoring is effective. In the current report however, most caretakers were referring to the taste of the food, not the smell and no caretaker mentioned a gritty texture from the MNP. 

Program Delivery and Support
Program delivery in Cambodia differs from international recommendations in that instead of being delivered biannually it is delivered on a monthly basis through regular outreach. One implication of this is that children start MNP supplementation at six months. In biannual supplementation this is not possible for all children; using this delivery method the starting time will be evenly distributed from 6-10 months. While the rationale for Cambodia’s monthly delivery has nothing to do with taste (it is based on high levels of anemia at six months and having regular contact with health staff), reducing objections to taste may be an additional justification for Cambodia’s delivery method. The age of the child seems to be associated with taste objections, with older children being more likely to refuse eating. This may be a result of older children already becoming accustomed to the usual taste of the complementary foods without MNP. Another unintended benefit of having continued supplementation is that it may reduce the occurrence of diarrhea and dark stools. Findings from this report agree with international literature that these side effects are temporary. If biannual supplementation leads to caretakers having to repeatedly deal with diarrhea because of breaks in supplementation, continued supplementation may be preferable. 
Within Cambodia two distinct delivery methods came about for two reasons: policy allows distribution from both HC staff and VHV, and the Provincial Health Department was given the responsibility to decide on how to deliver MNP in their province. In one province (S. Rieng) the H.C staff themselves provide the MNP during community outreach in the villages with additional help from the VHV’s to deliver to caretakers not present at the outreach. This is the delivery method recommended in national policy. In K. Speu, the usual delivery method was the VHV collecting the MNP when they attended meetings at the H.C, and then the VHV distributes at the village level. Disaggregated results provide valuable insight into which delivery style is more effective.
K. Speu achieved relatively high coverage, but not as high as the districts in S. Rieng and this is corroborated by regular monitoring data. When just looking at coverage the K. Speu delivery method appears to be performing reasonably well; however, the quality of the program in K. Speu is much worse than S. Rieng. Poor quality of the program is seen in the very low rate of continued coverage; most children do not continue to twenty-four months in K. Speu. The differences can be attributed to weaknesses in the VHV system. The lack of a structured community based program to support VHVs in Cambodia leads to multiple factors that influenced the poorer performance:

· VHV selection that does not ensure the VHV is a person that can influence others

· Weak supervision and support for the VHV

· Irregular contact between VHV and HC staff

This report shows that in general caretakers value the advice of health center staff more than volunteers; caretakers are more willing to continue feeding their child with MNP if health center staff has told them it is important for their child. One village in K. Speu with good results shows that if the VHV is trusted, dedicated and knowledgeable, the program can work well. However, without consistent selection and support of VHV’s this will not be the case in the majority of villages and this will have a serious impact on MNP supplementation continued coverage.
Regular contact between VHV and HC staff is essential for support and if a program relies on this contact for supply distribution as well, it must be a consistent contact to avoid stock-out. If HC staff do not carry MNP during outreach, as is the case in K. Speu, the only contact point is a meeting between VHV and HC staff at the health center. Currently, this meeting is not planned and budgeted for in all Province Annual Operational Plans. Occurrence of the meetings is not regular enough to avoid stock-out, and this was shown to reduce both coverage and continued coverage in K. Speu. In addition to reduced coverage and continued coverage because the commodity is not available, the negative impact may continue when supply becomes available. The advantage of not taking breaks in supplementation is that there is regular contact with health staff and the behavior of adding MNP to food becomes habitual for caretakers. These advantages are lost when the supply chain is broken. 
Another distinction evident in this report is related to program support. None of the districts had current support from NGOs, but one district had received extensive support from both NGOs and the National Nutrition Program when the district was part of a MNP efficacy trial. When compared with another district in S. Rieng with similar program delivery methods, in the district with previous support community perceptions on MNP were noticeably more positive and continued coverage was better. Coverage rates were similar and this is corroborated by regular monitoring data. Through more extensive training, increased supervision, and community mobilization activities the community, H.C staff and VHV’s were more knowledgeable on expected benefits and side effects of MNP, and how to minimize side effects. This knowledge led to a high quality program and the effect has persisted long after the extra support stopped.  
Internationally it is recommended to implement MNP supplementation alongside comprehensive community based promotion of appropriate infant and young child feeding. At the same time the international community is calling for rapid scale-up of MNP supplementation. For Cambodia and other countries that do not have an operational, national community-based program, and where the Nutrition Program is underfunded and situated at a low level within government, these recommendations do not adequately account for context. While it is not possible for the NNP to set up a national community based program for IYCF promotion (nor would such a vertical approach be recommended), it is possible to scale-up MNP supplementation in the current health system. However, this report shows that to ensure quality, implementation should start with delivery by HC staff via outreach and that during initial implementation extra support is needed for supervision and community mobilization. 
Communication

While a mass media campaign is tentatively planned for when the program reaches higher coverage, the current MNP Supplementation Program relies on packaging, and health center staff and VHV to communicate all information on MNP to the community. The packaging was recently revised to fix the age group, to include possible side effects, and to allow distribution to all caretakers despite the box being split between two families. Confusion over the target age group was found to be an issue and this can be attributed to the packaging stating “for children 6-59 months.” The revised packaging includes benefits and side effects, but does not include information on how to deal with side effects. The latter is shown in this report as a factor influencing continued coverage. 
Interpersonal communication is likely much more important for influencing caretakers than the packaging. The information that is provided by HC staff and VHV is dependent on the knowledge that these staff receive in training and through supervision. This report has shown that taste is an important issue in the Cambodian context and that communication on the benefits of MNP from HC staff can have a positive impact on program continued coverage. It has also shown that the current training has not led to sufficient knowledge of HC staff, VHV, and communities on what side effects to expect and how to deal with them. In some areas taste objections was the only known side effect by HC staff and VHVs; fever is not an established side-effect of MNP internationally and it was not found to be a side-effect in this report, but it was reported in one area as a side effect described in training. While focusing on the benefits of MNP may be the best way to promote use, it is important to increase awareness on side effects in order to eliminate drop-out and to prevent undesirable responses from caretakers for dealing with side effects. This is especially important for caretakers that are just starting with MNP supplementation as diarrhea and dark stools occur at the start of supplementation and are temporary.
The variability in knowledge of side effects at the community level provides insight into natural responses to problems. In the areas where communication was good, the MNP was being used consistently and perceptions were generally good, it was much more common for caretakers to report that they split the sachet into 2 or 3 meals. This is what is recommended for dealing with side effects, and seems to work quite well. Interestingly, the recommendation comes from international literature and is meant for dealing with diarrhea and constipation; in this report the method was used mostly to deal with taste and it appears to be effective for dealing with taste as well. Splitting the sachet into two or three meals can be considered a natural response because it was also being practiced in communities that had never received information on dealing with side effects. Another natural response to objections of taste was mixing the MNP with water. This strategy is not recommended, both because of the possibility of losing some of the powder if it adheres to the glass, but also because studies have shown that zinc absorption is inhibited by iron unless there is food present 39()
.  If no food is given at the same time as the MNP, then zinc absorption will be reduced, as well as the absorption of the fat soluble vitamins. 
Mass media is proven to be an effective communication channel for behavior change in Cambodia and has the potential to improve both coverage and continued coverage. The high level of coverage achieved in all areas delivering via outreach suggests that mass media is not necessary for achieving high coverage. However, this report has shown that continued coverage is largely dependent on receiving messages of benefits and side effects from a trusted source and that perfect continued coverage is dependent on extra support for supervision and community mobilization during initial implementation. Mass media may be able to partially compensate for a lack of supervision and community mobilization, but it is not known to what extent it can achieve high continued coverage in the absence of proper supervision and community mobilization. According to marketing principles continuation of positive behaviors is dependent on the reinforcement of those behaviors. As the support provided by NGOs in the initial scale-up phase is likely to be temporary, mass media may have a large role to play in future reinforcement of messages initially delivered through NGO supported community based programs. For both interpersonal communication and mass media the seemingly increasing role of grandmothers as main caretaker should be remembered when designing communication strategies for MNP. 
Research & Evaluation
Internationally, there is a call for more research on dosing schedules and health service delivery models. This report provides some evidence on the effectiveness of different delivery models and brings out new suggestions for why a dosing schedule of continuous supplementation could be more effective than biannual supplementation. These suggestions are by no means conclusive and there remains a need to take a close look at the cost-effectiveness of the dosing schedule adopted in Cambodia. 

In both the National Nutrition Strategy and the Micronutrient Supplementation Policy the NNP takes responsibility for identifying research needs and for evaluating programs. Research needs for the MNP supplementation program have not yet been specified. In addition to the question on the preferred dosing schedule, this report brings out multiple questions related to program coverage and continued coverage that could be addressed through domestic research, including:

· When the MNP mixture changes in October to the 5mg zinc formulation, will perceptions of a “metallic taste” persist? 
· Does the local perception of “cooled-down food” match the specific temperature recommendations for MNP and can further cooling reduce taste objections?
· Does the place of delivery of MNP have an impact on program coverage or continued coverage because of differing opportunity costs?

An evaluation framework for MNP supplementation is included in the micronutrient supplementation policy, but it does not include caretaker knowledge of side effects. This report shows that side effects are commonly attributed to MNP, refusal to eat because of taste objections being the most common. The report also shows that stock-outs have occurred at the village level; this means that evaluations cannot estimate the total number of months of supplementation based on starting and ending dates. Future evaluations should take into account these findings. 
Recommendations
1. The delivery method included in policy of delivery by HC staff via outreach with support from VHV should be implemented in K. Speu 

2. In the absence of a highly functional community based program, future trainings should only allow for the delivery method specified in policy 
3. Do not implement in areas without NGO support if there is not sufficient budget for 6 months to 1 year of additional supervision and community mobilization 
4. Ask NGOs that have partnered to scale-up MNP supplementation to have an exit strategy that will allow them to move on to supporting initial implementation in more areas 
5. Review training for Health Staff and VHV’s to ensure adequate focus on expected side effects and dealing with side effects, including responses to side effects that are not recommended 

6. Make additional revisions to packaging to include dealing with side effects

7. Start development of a mass media campaign that focuses on reinforcement of positive behavior
8. Revise MNP indicators included in policy and impact evaluation questionnaire to include side effects and total months of supplementation

9. Link 2013 impact evaluation to international research on dosing schedule
10. Develop research plan that focuses on questions relevant to program operations

Background

National Policy and Training MNP

Policy

At the highest level policy for development in Cambodia is outlined in the National Strategic Development Plan 2009-2013. There are no nutritional indicators at this level for the health section and the nutrition of children is not mentioned. Part of the sectoral goal for agriculture is “to improve nutrition status for all people”. 

One of five objectives of the Strategic Framework for Food Security and Nutrition 2008-2012, is for “food insecure households [to] improve the use and utilization of their food, resulting in reduced malnutrition, morbidity and mortality”. There are outcome indicators for the nutritional status of children (anthropometry, iron deficiency anemia), exclusive breastfeeding rates and vitamin A supplementation coverage.

In the Health Strategic Plan 2008-2015, improving the nutritional status of women and children is stated as an objective contributing to the goal of reducing maternal, newborn and child morbidity and mortality. There are anthropometric, breastfeeding and vitamin A supplementation coverage indicators for nutrition.  There is no indicator for child anemia in part because there was no national program to tackle this at that time. 

The National Nutrition Strategy 2009-2015 outlines the urgency of tackling anemia in children, and calls for complementary strategies to tackle this, including MNP home fortification. The National Nutrition Strategy aims to contribute to achieving the targets set for child nutrition indicators in the Strategic Framework for Food Security and Nutrition. 

The Health Sector Support Program in Cambodia follows the Sector Wide Approach to pool funds from development partners in order to support health activities at the Ministry of Health. A mid-term review was carried out in November 2011 by the Ministry of Health and Joint Partnership Arrangement Development Partners Interface Group (JPIG)
. They highlighted Nutrition as a “key sector priority”.  As “agreed next steps” for the Reproductive, Maternal, Neonatal and Child Health (RMNCH) section, the review calls for; 

· Finalisation of Micronutrient policies

· Establishment of sustainable supply systems for Sprinkles, including consideration of procurement from the national budget.

In 2011 a MN Supplementation Policy was drafted, endorsing MNP for the treatment and prevention of anemia in infants 6-24 months. This document lays out the program management roles and responsibilities, and distribution channels for the MNP. Although not yet endorsed, this is the working policy document for the MNP program at present.

In addition to the micronutrient supplementation policy, in 2011 a Communication Campaign on Complementary Feeding was designed, based on the 2008 Infant and Young Child Feeding Policy. This focuses on the most important message to convey to mothers regarding complementary feeding. MNP is not addressed in this document in favor of promoting family food based strategies. When the MNP program is scaled up to national level, there will be further communication campaigns incorporating it.

Training

At the Health Center level, training on MNP is integrated into IMCI (integrated MNP in 2011), and the Minimum Package of Activities for Nutrition, as of 2012.

At the community level, the Baby Friendly Community Initiative (BFCI) training provides information on MNP (as of 2012) and IYCF to the BFCI Mother Support Groups, who may be comprised of Village Health Volunteers (VHV’s), BFCI volunteers, village chiefs and other interested community members such as “Wat Grannies”, Buddhist nuns or young educated women.

Rationale for the MNP program in Cambodia

In Cambodia, 40% of children under 5 years are stunted
, 11% wasted, 
 and 55% have anemia. 
 With reference to WHO standards, these rates are “very high” for stunting, “high” for wasting , and represent a “severe public health problem” for anemia 1(, 2)
 . Between 2000 and 2010, the anemia prevalence in children under 5 decreased by 8.3 percentage points. The entire distribution of disease severity is shifting to the left, moving away from severe anemia to milder forms (Figure 1). 

Figure 11 Graph to Show Anemia Prevalence in Children Under 5 Years from 2000-2010 (CDHS).
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Over the same time period that saw some improvement in anemia, there was increased dietary diversity at the household level [CSES 2009]3()
. The improvement in anemia is likely related to a general improvement in living standards leading to improved diet. However, progress is slow and the National Nutrition Strategy for Cambodia has set a target for reducing anemia prevalence to 42% by 2015. At the current rate of change of 0.84 percentage point reduction in any anemia per year, the target will not be met, with predicted prevalence for 2015 of 52.3%.

The latest figures on child anthropometry also show that the country is off-track towards achieving goals. There was no improvement in child underweight from 2005 and 2010 and achievement of the 2015 Cambodia Millennium Development Goal Target of 19% does not look likely (Figure 3). 

Figure 12 Graph to Show Prevalence of Underweight in Children Less Than 5 Years, 2000-2010 (CDHS)4()
.
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With the high level of child anemia and undernutrition, and the slow progress over the last decade, it is evident that more is required to reach national goals for child nutrition. This section describes the rationale behind starting the MNP supplementation program, starting with undernutrition determinants in the country, reviewing domestic research on MNP supplementation, and finally by looking at a comprehensive set of possible interventions. 

Determinants of Undernutrition in Cambodia

In Cambodia there are multiple causes of child undernutrition. The major areas covered here are genetic causes, maternal nutrition, and the weaning period.

Genetics

A recent cross sectional community based study (n=2316) found that more than 58% of Cambodian children under 5 years sampled had some form of genetic hemoglobin disorder, mainly Hb E trait and alpha+ - thalassemia trait 
 ADDIN EN.CITE 
(5)
. 
The link between anemia and stunting may be mediated through poverty leading to reduced dietary quality and quantity. Poorer children are more likely to be anemic and stunted, and poorer families consume less energy overall and cheaper foods. [CSES 2009]3()
  For instance, iron and zinc are often found in the same food sources, which tend to be more expensive (animal foods), and iron deficiency is one cause of anemia, and zinc deficiency can cause stunting. Poverty may also mean less sanitary living conditions leading to higher rates of infections and thus nutrient losses. However, there may be specific pathways linking iron and growth, involving transferrin and IGFBP-3 
 ADDIN EN.CITE 
(6, 7)
 Zinc may also play an active role in erythropoiesis or hemoglobin synthesis
 ADDIN EN.CITE 
(8, 9)
.
While genetic factors do play a role in the high rates of undernutrition, 36.9% [unpublished paper] anemia among children under 5 with no genetic disorder shows that the majority of undernutrition is not related to genetics. Looking at underweight and anemia by wealth gives an indication of what improvement is possible. The richest wealth quintile has anemia and underweight rates of 43% and 15.9%. Although genetic factors may limit the effectiveness of interventions to reduce undernutrition, the majority of undernutrition is preventable.  

Figure 13 Graph to Show Underweight and Anemia Prevalence in Children Under 5 Years,

 by Wealth Quintile (CDHS 2010)4()
.
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Maternal Nutrition

Newborn infants in Cambodia have high rates of underweight (12.8% in infants under 6 months)4()
, which is indicative of IUGR due to the poor nutritional status of women (28.3% of women 15-19, and 19.4% of women 20-29 have a BMI < 18.5 kg/m2)4()
, and the intergenerational effects of malnutrition and poor growth (Figure 4)
 ADDIN EN.CITE 
(10)
.            
Figure 14 Graph Showing Underweight ( weight for age Z score < -2 ) Prevalence by age Group in Children Under 5 Years (CDHS 2010)4()
. 
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Anemia in women of childbearing age is also a contributing factor to anemia rates in infants. In Cambodia, 44.4% of women aged 15-49 are anemic (DHS)4()
. Up until 6 months of age, the majority of the iron required by the newborn comes from recycling stores of fetal hemoglobin 
 ADDIN EN.CITE 
(11)
.  If the mother is herself iron deficient during pregnancy, this will result in reduced transfer of iron to the fetus, which means the infant may exhaust the stores of iron s/he has before 6 months, leading to anemia. Addressing the nutrition situation of women will go some way to improving the anemia rates in infants.

Infection

In the CDHS 2010,  14.9% of children under 5 had had diarrhea in the preceding 2 weeks, and 28% had had a fever 4()
. Infection impacts nutritional status in a number of ways. Firstly, anorexia is a consequence of infection, which reduces food intake. In addition, the acute phase response to infection is very costly in terms of both energy and amino acid requirements, such that the odds ratio for stunting at 24 months of age increases by 1.05 (95% C.I 1.03-1.07) per episode of diarrhea 
 ADDIN EN.CITE 
(12)
. 

Inadequate Complementary Feeding

Up until six months the breastfed infant is relatively protected from under-nutrition because breast-milk provides all of the required nutrients, along with both active and passive immune protection. However, at around 6 months of age, the nutritional requirements of the infant can no longer be fulfilled by breast-milk alone 
 ADDIN EN.CITE 
(11)
. Thus, breast-milk, which up until 6 months has provided complete nutrition, can no longer fulfill this role.

The introduction of solid foods to the diet, alongside breast-milk at 6 months of age is termed “complementary feeding” 13()
. This is a vulnerable period for the infant both because of the high nutrient demands but also the susceptibility to infection that comes with the introduction of non-sterile foods. 

Growth faltering due to the cycle of malnutrition-infection begins during the period of 6-23 months, and has largely been shown to be irreversible after 3 years.
 ADDIN EN.CITE 
(10, 14)
 Between the period of 6 and 23 months in Cambodia, underweight increases from 15.9% to 25.7%. and stunting increases from 20.5% to 46.7% (Figure 4)4()
.  
Failure to recover from IUGR and growth faltering in infancy can lead to stunting in adult-hood which is associated with both direct and indirect consequences, such as increased peri-natal mortality in offspring due to obstructed labor, decreased work capacity, poorer school performance and intellectual capacity, and stunting in offspring 
 ADDIN EN.CITE 
(10, 14-17)
. Infants with a low birth weight who do not “catch-up” on their growth before 2-3 years, and then go on to gain weight have much higher risks for diabetes, hypertension and CVD 
 ADDIN EN.CITE 
(18)
. 
The first two years of life are critical for neuro-development, and iron deficiency in infancy has been associated with poorer mental and motor capacity and reduced earning potential in adulthood 
 ADDIN EN.CITE 
(19, 20)
. Good complementary feeding practices between 6-24 months can help the infant to avoid growth faltering and catch up on IUGR, and start to break the multi-generational chain of growth restriction and all of the associated risks that it brings.

Due to the nutritional demands of meeting high growth rates with small food volumes, complementary foods should be nutrient dense, with increasing amounts of energy and fat as breast-milk intake declines and the infant’s energy requirements increase 
 ADDIN EN.CITE 
(21)
. The WHO 2001 guideline outlines essential characteristics of appropriate complementary feeding, such as timing, frequency, amount, variety of food groups, and care and hygiene practices . Complementary feeding practices are recorded in the Cambodia Demographic and Health Survey (CDHS) , in the Infant and Young Child Feeding (IYCF) section. The following criteria are considered as a minimum standard for appropriate complementary feeding in the DHS:

For breastfed children:

· Diversity: Consume at least 4 food groups in addition to breast-milk

· Feeding frequency: 6-8 months old; 2-3 times per day; 9-23 months old; 3-4 times per day

For non-breastfed children:

· Diversity: Consume milk or milk products at least twice a day, plus 4 food groups

· Feeding frequency: Fed at least 4-5 times per day including milk feeds.

In the  2010 CDHS only 24% of children aged 6-23 months had met the minimum standard for all 3 IYCF practices, with the main problem being lack of dietary diversity, with only 37% of children consuming the minimum number of food groups recommended for this age range 4()
. 

A major reason that dietary diversity is such a big issue in the country is that caretakers do not feed the youngest children with animal foods. Infants are generally fed semi-solid foods that are easy to eat, such as bobor rice porridge in Cambodia. Unfortunately these foods are low in both energy and “problem nutrient”
 density. Mothers in Cambodia have previously expressed concern that if they add meat, vegetables, or fish to the plain (rice, water and salt) bobor, or if the porridge is too thick, that the child may choke 22()
. 

Animal foods are the best source of the problem nutrients of iron, zinc and vitamin B6, which are necessary for optimum growth. Looking at the feeding patterns of infants under 23 months, it appears that whilst 90% of infants aged 18-23 months had consumed animal products in the previous 24 hours, only 42% of infants aged 6-8 months of age had done so (Figure 15). The difference between old and young children shows that poverty is not the most important factor restricting dietary diversity for young children. For the vast majority of families cultural factors or lack of knowledge determine the diet of the youngest child 22()
. 

Figure 15 Graph Showing Animal Foods Given to Infants, by 24 Hour Recall, CDHS 2010.
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Iron requirements are actually higher for the 6-12 month age group than 12-24 months, being set at 9.3mg/day at 6-12 months and 5.8mg/day for 12-24 months of age 23()
. Therefore there is a discrepancy between the infant’s nutritional requirements at this younger age group, and the nutrition that they are actually receiving. The period of 4-6 months until one year of age represents a uniquely vulnerable period for children in Cambodia, in that growth is at its most rapid and nutrient requirements are proportionally the highest, but food volumes consumed and dietary diversity are the lowest. With this in mind, it is no surprise that the sharpest increases in underweight (mainly due to stunting) and the highest anemia prevalence is at 6-12 months of age. 

Figure 16 Graph Showing Anemia Prevalence by Age Group in Children Under 5 Years, CDHS 2010.
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Food and Supplementation Strategies

The previous section on determinants showed that the high rates of undernutrition in Cambodia are closely linked to the weaning period and that interventions improving nutrient intake of young children can have a large impact on improving child nutrition in the country. This section explores the current state of interventions focusing on increasing nutrient intake for the prevention of undernutrition. It is divided into three areas: supplementation, fortification, and behaviour change.  

Preventive Supplementation

Vitamin A supplementation of children 6-59 months is the only established preventive supplementation program for children in the country. The program is fully implemented by the Ministry of Health, with budget coming from the national treasury. Vitamin A supplementation consistently reaches >90% coverage when implemented as a part of routine services and coverage periodically climbs to ~100% when distributed during an immunization campaign. Vitamin A supplementation has likely had an impact on reducing mortality and morbidity over the years, but it has not been sufficient to reduce anemia or underweight. 

The minimal decrease in child anemia prevalence seen in Cambodia in the last 10 years, and the absence of a national strategy to tackle the public health problem of such high rates of anemia in children under 5, is in part related to the recent controversy surrounding iron supplementation in malaria-endemic areas. Several of the more remote provinces in Cambodia have endemic malaria.

In 2006 a clinical trial in Pemba, Tanzania showed a 16% increase in serious adverse events and deaths in children supplemented with iron and folate, mainly due to cerebral malaria 
 ADDIN EN.CITE 
(24)
. This led to the WHO releasing a statement that iron supplements should only be provided in malaria-endemic areas if there was also “concurrent protection from malaria and other infectious diseases”, or if screening was available and the infants were diagnosed with “confirmed iron deficiency”. 

At present there is no widely available screening test that can distinguish between “iron stores deficiency” and “functional iron deficiency” 
 ADDIN EN.CITE 
(25)
.  Functional iron deficiency is an innate immune response triggered by inflammation whereby free iron is tightly bound to transport proteins and sequestered in macrophages under the influence of the master iron regulator, hepcidin
.This response protects the host by ensuring that free iron is not available for the growth and replication of invading pathogens 
 ADDIN EN.CITE 
(26, 27)
.

However, in addition it leads to low hemoglobin levels because the iron is unavailable to the bone marrow for erythropoiesis. The danger is that in giving high dose iron supplements to infants who are not truly “iron-stores deficient”, we may overwhelm this tightly controlled chaperoning of iron, negate the protective effects of this response, and cause increased morbidity and mortality from infectious disease. Confirmation of true, or “iron stores” deficiency is further complicated in Cambodia because of the limitations of using ferritin and sTFR in a population with a high prevalence of genetic hemoglobin disorders 
 ADDIN EN.CITE 
(5)
.
In Cambodia, iron supplementation of children was not included in policy or implemented on a large-scale because of concerns over interactions with malaria and the inability to test for iron deficiency. 

Fortification

The only fortified food that is known to reach a large percentage of Cambodian children is iodized salt. Since iodized salt legislation passed in 2004, household coverage has climbed to above 80%. It is common to add salt to the food of young children so most children now get sufficient iodine through their regular diet. While salt is the perfect fortification vehicle for iodine, the high cost of adding other micronutrients and the poor quality of domestic salt have prevented fortifying salt with other micronutrients. As with Vitamin A supplementation, iodized salt has had a positive impact. The intervention has reduced morbidity and improved physical and mental development, but it has not been sufficient for reducing anemia or underweight. 

Due to the smaller doses and combination with foods, iron fortification of complementary foods was recommended by the WHO as an alternative to iron supplementation in 2006. Iron fortification of fish sauce has been trialed in Cambodia, and was shown to be effective and acceptable in children and adolescents aged 6-21 
 ADDIN EN.CITE 
(28)
.  Legislation asking for voluntary fortification of fish sauce has been drafted, but experience from salt fortification shows that producers are unlikely to fortify if it is voluntary.  
The only other staple food or condiment that has been fortified in the country is rice. In 2010 there was an acceptability trial of rice fortified with multiple micronutrients (iron, zinc, niacin and thiamine) in 2000 schoolchildren, their mothers and teachers. An effectiveness trial in 25,000 children utilising the school meals World Food Program distribution is planned for 2012. In the near and medium term rice fortification may be limited to school feeding programs and emergency food distribution because the majority of rice is processed in a decentralized fashion by small producers. It is not feasible to set up fortification operations for all of the rice millers.

Though developments in soy sauce and rice fortification are promising, due to especially high iron requirements and limited energy intake, it is still not possible to eliminate micronutrient deficiency in infants aged 6-24 months through mass fortification alone, without exceeding the upper limits of the requirements for others in the population such as adult males, who consume much larger volumes of food and require proportionately much less iron (see figure 4). Most efficacy studies of mass fortification exclude children below 3 years because they are not the target population 
 ADDIN EN.CITE 
(29, 30)
.     
Figure 17 Graph to Show Comparitive Iron Requirements per Kg of Bodyweight, based on 10% bioavailability 23()
.
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Another approach to fortification that is specifically targeted to the needs of young children is the use of commercially-produced, fortified complementary foods for infants. These foods are widely consumed in developing countries. In Cambodia three such products have been developed by local companies with the support of non-governmental organizations, but scale-up of marketing and distribution is yet to occur. There is a wide variety of commercially produced foods targeting young children in local markets, but micronutrient levels and consumption patterns of these foods is not known, and there is general consensus that most of these foods are “empty calories” and do not contain many micronutrients. 

In a developing country setting, high-quality, commercially-produced, fortified complementary foods for infants are outside the budgets of much of the population. In Cambodia poor households would not be able to purchase such a product. Even if the product were subsidized, high coverage would require out-competing all of the other products available in the local market.

Communication on Complementary Feeding

The Ministry of Health is currently implementing a three-year communication campaign to promote appropriate complementary feeding. The campaign focuses on feeding children 6-24 months with locally available foods. The mass media portion of the campaign is focused on dietary diversity and food consistency, while the counseling component includes all areas of complementary feeding. Mass media is implemented nationwide, but counseling is currently reaching less than ⅕ of the population.

Promotion of dietary diversification, particularly relating to giving animal foods to children from 6 months of age, is an attractive strategy. Looking at the consumption of animal foods in the CDHS 2010, more than 90% of children aged over 18 months had consumed animal products in the previous 24 hours. This implies that there are animal products available at the household level, but they are just not being given to the younger age groups, who need them the most. Education around giving more animal products to infants has been shown to increase growth in food secure populations 
 ADDIN EN.CITE 
(31, 32)
. However, 11% of Cambodia’s population is classified as food insecure, rising to 18% during the lean season, which may make dietary diversification difficult for a sub-set of the population 33()
. 

Communication on complementary feeding is expected to have an impact on rates of anemia and underweight, but it will be limited to food secure households, will be most effective in areas receiving counseling, and it will take time for caretakers to change their behaviors.

MNP Research

From 2004 to 2008 there were three trials 
 ADDIN EN.CITE 
(34, 35)
 in Cambodia looking at the use of multiple micronutrients for home fortification. The trials differed in a variety of ways (Figure 8). This section compares the Cambodia trials to international literature and explores the programmatic implications of results from domestic research. 

Figure 18 Comparison Table for Research on Cambodian Home Fortification Trials.

	Details
	Study

	
	GTZ 
 ADDIN EN.CITE 
(35)

	CESVI 
 ADDIN EN.CITE 
(34)

	GFC

	Date
	2004
	2004
	2008

	Duration of Intervention
	20.5 weeks
	12 mo
	6 mo

	Number of children in study (number of children analysed at endline)
	250 (231)
	204 (191)
	1071/3112 invited subsample for bio-chemistry (1014)

	Inclusion Criteria
	Children 6-24 Mo
	Children 6 months
	6-7 month old infants

	Exclusion Criteria
	Severely anaemic
	Severely anaemic
	Severely anaemic

	Intervention
	FoodLET containing either Fe/folate or Fe/folate/MN.

Twice weekly
	MNP or Fe/folate powder daily
	MNP daily + IYCF education

	Control group
	Placebo 
	Placebo 
	IYCF education

	Randomisation
	Yes – cluster (village)
	Yes - individual
	Yes – cluster (health center)

	Allocation concealment
	Unclear
	Yes
	Unclear

	Blinding
	Double blind
	Triple blinded 
	No

	Intention to treat analysis
	Yes
	Yes
	Yes

	Baseline prevalence of anemia (Hb < 110 g/L)
	74.4%
	78%
	84%

	Prevalence of Hb disorders
	35%
	71%
	51%

	Outcome measures: 1)Risk difference in anemia compared to control
	20.8%

(95% C.I unavailable)
	35%

(95% C.I unavailable)
	20.6%

(95% C.I 9.4-30.2)

	2)Zinc status
	N/A
	N/A
	mean difference 0.44 micromol/L (95% C.I 0.04-0.83). 

No difference in prevalence of zn deficiency (Zn<9.9 micromol/L) 

	3)Anthropometry
	No difference
	 No difference
	No difference


Impact on Anemia and other Micronutrient Deficiency

The Cambodian trials found reductions in anemia (risk difference compared to control) of between 20.6% and 35% 
 ADDIN EN.CITE 
(34, 35)
 . The higher estimate of 35% comes from the trial with the longest duration (12 months), the CESVI trial 
 ADDIN EN.CITE 
(34)
. 

Comparing to international estimates, the 2011 Cochrane systematic review of 8 efficacy trials of MNP (including the CESVI trial from Cambodia), found that MNP’s reduced the risk of anemia by 31% (RR 0.69 (95% C.I 0.60-0.78) 36()
.  Iron deficiency was reduced by 51% (RR 0.49 (95% C.I 0.35-0.67)) 36()
. 

At present, the effect of MNP on plasma zinc and vitamin A levels is unclear in the international literature 
 ADDIN EN.CITE 
(36, 37)
. In part because the trials have not been designed, or powered to assess those outcomes. Interestingly, the GFC study in Cambodia is so far the only study to show any effect of MNP on serum zinc levels, although very small, and it did not relate to a difference in prevalence of deficiency between the two groups (mean difference 0.44 micro-mol / L (95% C.I 0.04 – 0.83)).The MNP used contained 10mg of zinc, double the usual dose of zinc in MNP.  Zinc absorption is inhibited by dietary factors such as phytates38 or other divalent micronutrients (Fe,2+ Ca 2+) which may compete for the same intestinal transporter 
 ADDIN EN.CITE 
(38)
 39()
.  In Cambodia the staple is polished white rice, which has low phytate content, so inhibition by phytates may not be such an issue here.

The 5mg dose of zinc is usually recommended because a tracer study found that the addition of 10mg of zinc reduced iron absorption, whereas 5mg did not 
 ADDIN EN.CITE 
(37, 40)
. However, previous studies have shown that zinc and iron do not interact in the context of a meal 41()
.
Impact on Growth and Morbidity

The deleterious effect of zinc deficiency in particular on growth is so well established that stunting prevalence within a population is used as an indirect method of assessing population zinc status 
 ADDIN EN.CITE 
(42)
.  Supplementation with zinc alone has previously been shown to have a marked effect on growth in a meta-analysis 
 ADDIN EN.CITE 
(43)
. Cambodia is classified as “high risk” for zinc deficiency due to the high prevalence of stunting and low dietary intake of bio-available zinc 
 ADDIN EN.CITE 
(10)
. Thus established knowledge supports that supplementation with MNP containing zinc, in zinc deficient populations, could show some effect on improving growth. 

However, the Cochrane review of efficacy trials, and the three trials in Cambodia found no evidence of any impact on growth. It may be that the duration of supplementation used in the efficacy trials is not long enough to see any benefit on growth, or there may be factors inhibiting zinc absorption, as discussed above. 

Like growth, there is a lack of evidence in the international literature to show that MNP reduces morbidity. The Cochrane review reported that there was insufficient data to report on the effect of MNP on morbidity 36()
. In Cambodia, the CESVI trial found no effect of MNP on morbidity due to ARI or recurrent diarrhea 
 ADDIN EN.CITE 
(34)
.  The GTZ trial found that the children in the Multi Nutrient FoodLET group experienced less listlessness, less vomiting, less ARI and more watery stools than the children in the placebo group 
 ADDIN EN.CITE 
(35)
. However these differences may have been due to chance as there were no statistical tests performed. The GFC study did not report on morbidity. 
Rationale Summary

With such a high rate of child anemia in every province of the country and within every wealth group in the country, universal interventions to address child anemia are needed. In this context geographic or means targeting would not be a cost-effective approach. There are interventions that can have an impact. Genetic factors contribute to high rates of child anemia, but poor feeding practices and high rates of infectious disease are just as important. Poor feeding practices and high rates of both anemia and undernutrition during the early weaning period calls for starting interventions among young children by six months. Intervening during this stage of development can have a big impact, but continued high rates of maternal anemia and undernutrition in the country means that just targeting children is not a full solution.

For young children improved sanitation and reduced infection is needed alongside improved diet and micronutrient supplementation. Fortification of staple foods is not sufficient for infants. Dietary shifts resulting in improved diet, whether through homestead food production, commercially produced foods, or changes in caretaker behavior, are not expected to happen on a large scale quickly. It has been known for some time that micronutrient supplementation addressing the multiple deficiencies in young children is needed in the country, but a restriction of high-dose preventive iron supplementation meant that supplementation interventions were not adequate. MNP provided an alternative to high-dose preventive iron supplementation and MNP has been studied extensively in the country.

The Cambodian trials have seen reductions in anemia of 21-35% in their study population, even with the high rates of hemoglobin disorders. The maximum reduction in anemia that can be achieved with MNP in Cambodia is still unknown, especially when considering the internationally recommended duration for supplementation is from 6-24 months, longer than any of the efficacy studies. In food insecure populations provision of foods or supplements that also contain some energy and protein has been shown to be effective at increasing growth 
 ADDIN EN.CITE 
(14, 31, 32, 44)
.  MNP supplementation has not conclusively shown improved growth internationally or in Cambodia and the intervention is not expected to be sufficient for reducing the high rates of stunting and wasting in the country.

MNP Program in Cambodia

In 2010 blanket MNP distribution to children 6-24 months started through the public health system, with province-wide implementation in 1 province (S. Rieng) and localized implementation in 5 provinces (Battambang, K. Thom, Kandal, P. Penh, Preah Vihear). Localized implementation means that all health centers in the province are not covered, and in some cases covered health centers do not implement in all of the villages in their catchment area. In 2011 localized implementation in an additional province (O. Mean Chey) started and province-wide implementation started in 1 province (K. Speu). Blanket distribution to young children is indicated in Cambodia because of the high rates of anemia, as discussed in the Rationale Section. Provinces were selected based on a variety of factors:

· Kampong Speu and Svay Rieng are target provinces of the Joint Program for Children, Food Security and Nutrition and MNP supplementation is financed by this program. The Joint Program selected these provinces primarily because of high rates of malnutrition. Additional considerations were that Svay Rieng was the province where the cluster randomized trial (GFC) of MNP via government health services was carried out and K. Speu has some of the poorest communes in the country.  

· Battambang, K. Thom, Kandal, P. Penh, and P. Vihear are target provinces of World Vision, the NGO financing implementation in those provinces. Within World Vision supported provinces poor villages are targeted. In P. Penh, the country’s capital, informal settlements are targeted. 

· O. Mean Chey is a target province of Malteser International, the NGO financing implementation in that province.

Up until now Unicef, World Vision International, and Malteser International are procuring the MNP. Current supply is stored at the Ministry of Health Central Medical Stores or Health Operational District and is distributed to health centers via existing government channels. In 2012 MNP was included on the Essential Drugs List, making MNP eligible for government procurement; which is expected in 2013.

National coverage of children 6-24 months for 2011 was estimated at ~6.5%, based on supply data from the Central Medical Stores and coverage estimates from Provincial Health Departments. In 2011 the National Nutrition Program developed a tentative scale-up plan and Standard Operating Procedures for NGOs wishing to collaborate on MNP supplementation. As per the Standard Operating Procedures, the MNP supply is procured centrally and distributed via government channels; Training of Trainers is carried out by the NNP; and NGOs support sub-national “step-down” training on MNP (province-district-health center-community), continued monitoring and supervision, and community awareness raising. All implementation is done through existing, government, public health structures. This type of collaboration aims to strengthen government health systems, avoid fragmented and sporadic implementation, and ensure sufficient community awareness. With the next shipment of UNICEF-procured MNP expected to arrive in October 2012, four additional NGO’s in a further four provinces will start implementation of MNP supplementation (See map of projected coverage for 2012 with supporting NGO). National coverage is expected to increase to ~17% by the end of 2012. For 2013 the National Nutrition Program hopes to get province-wide implementation in all provinces except P. Penh, where informal settlements will continue to be targeted. Province-wide implementation in 2013 would bring national coverage to ~31%. 

As yet, it is not clear if the scale-up plan for MNP supplementation can be followed. Reaching 60% national coverage will cost ~USD 800,000 annually for the commodity alone based on current prices. Cost sharing with government will be required to sustain the program in the near future. An additional concern at present is that initial implementation has not focused on reaching the absolute poorest, or the geographically most isolated. The remote provinces of the North East of Cambodia have a high proportion of indigenous ethnic minorities that are difficult to access via the usual government health systems, and generally have the worst health and nutrition indicators. In the future, the MNP program will need to be adapted to reach those communities, with specific communication resources and methods of delivery.

Program Specifications

At present the composition of the sachets is the same as that used for the GFC study in 2008, with the higher level of zinc, at 10mg. From October 2012 the supply will switch to the standard Unicef formula, which is slightly different. This will make the procurement easier and cheaper. The standard Unicef formula is slightly different again from that recommended by the WHO, containing less iron (10mg as ferrous fumarate), less zinc (4.1mg), and more retinol (400mcg).

The suggested composition of the sachets from WHO is;

· Iron: 12.5mg elemental Iron, preferably as ferrous fumarate

· Vitamin A: 300 mcg retinol

· Zinc: 5 mg of elemental zinc, preferably as zinc gluconate.

· Other vitamins and minerals as currently recommended RNI doses for the target population.

Figure 19 Dosing schedule for in home fortification with MNP
	Target Group
	Dose
	Frequency
	Duration

	Children 6-24 months
	10mg iron and 14 other micronutrients
	15 sachets per month
	18 months maximum (not over 24 months of age)


At present the WHO recommends “a minimum intervention period of 2 months, followed by a period of 3-4 off supplementation, so that the use of micronutrient powders is started every 6 months” 13()
. The target age group is 6-24 months. This minimum was proposed with the intention that the distribution of MNP could be tagged on to the bi-annual vitamin A supplementation program, which generally has good coverage, and should provide a platform to aid distribution of MNP. Following the WHO recommendation, a child would receive MNP three times for a total of six months of supplementation. 

The duration of the child using the MNP in the Cambodian program is for up to 18 months because the target age group is 6-24 months, supplementation starts at six months, and there are no breaks in supplementation. This is much longer than the minimum time set by the WHO, and of the efficacy studies 13()
. The choice to target children 6-24 months was related to a cluster randomized trial in Cambodia (as yet unpublished), which showed that the benefits of anemia reduction did not last beyond 18 months when the intervention was between 6-11 months only. The choice to have no breaks in supplementation was taken prior to the randomized trial, and the rationale was that children would always start at six months (many children are already anemic by age six) and the regular contact with health staff would lead to better continued coverage. In Cambodia all studies finished and initial implementation started before the WHO recommendations were released. The difference in impact of supplementing for 18 months versus 6 months over the period of 6 to 24 months of age is not known; it does have large financial implications and needs to be justified.
The Cochrane review reports that more evidence is needed on the most appropriate dosing schedules, composition and comparison with standard iron supplementation, and the most effective health service delivery methods 36()
. The effects of continuing the MNP supplementation for the full 18 month period has not yet been studied; the effectiveness of this program on growth, development and other indicators of nutritional status should help to inform the international evidence base for appropriate dosing schedules. The first evidence will be available in mid-2013 when the Joint Program is evaluated. 

Program Delivery

The Ministry of Health in Cambodia has 3 divisions; the Directorate General for Health is one of those. It is comprised of nine departments, plus 5 national institutes and centers. The National Maternal and Child Health Center is one of those institutes and within this sits the NNP. The NNP has 14 staff and a Deputy Director that oversees training of health centers on nutrition is also responsible for MNP supplementation. At the province and district levels, nutrition activities are overseen on a part time basis by staff involved in the EPI program. The low organizational priority of Nutrition in the country, evident by the lack of a National Institute on Nutrition and no full-time staff at the sub-national level, was highlighted in the mid-term review of the Health Sector Support Program.

Figure 19 Ministry of Health Structure
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The Cambodian government health service aims for health center staff to visit every village further than 10 Km from the health center once a month for outreach activities. These include treatment of minor illness, health and nutrition education, and immunizations. In reality, the visits tend to focus more on immunizations due to time pressures, and the outreach sessions do not take place every month, again due to time constraints but also issues with financing and access, especially during rainy season. 

The MNP powder is currently distributed via this monthly outreach service. Caretakers are either expected to come to the outreach site and collect the MNP sachets for the month, or the Village Health Volunteer (part of the Village Health Support Group), collects the MNP to distribute to the caretakers who cannot access the outreach sessions. Each village has approximately 2 VHV’s, depending on the size of the village. In some areas MNP is not delivered during outreach; in these areas VHV collect MNP during a monthly meeting at the HC, transport the commodity back to their village, and distribute to target families.

Caregivers are instructed to use up 15 sachets within one month, as opposed to every day. This schedule has been shown to have better adherence and therefore hematological outcomes than a daily schedule 45()
. However, the sachets come in boxes of 30, which has necessitated splitting the contents of one box between 2 families. The packaging has thus been re-designed so that the box can be split in half, with instructions for use on both halves. The other option would be to give families one box for 2 months, but NNP were concerned that the less regular contact may mean poorer adherence rates and more wastage.

Currently, the MNP supplementation program only delivers information on MNP to caretakers through the VHV’s and the health center staff. The NNP plans to carry out a behavior change campaign, including mass media, after the program has been scaled-up. 

Program Monitoring and Evaluation

Before implementing the MNP program in K. Speu and S. Rieng in 2010, the impact evaluation was planned for 2013 and a baseline assessment was carried out, as part of a wider Joint Program for Children, Food Security and Nutrition in Cambodia, supported by 6 UN agencies. The program covers many areas of food security and nutrition, including MNP. The impact evaluation will be a “difference-in-difference” probability design, meaning there is a base-line and end-line survey in both implementation and non-implementation areas. 

While the Joint Program will provide the first estimates of MNP supplementation effectiveness, a national level evaluation will likely not be available until 2015. The 2015 DHS will include indicators on MNP supplementation, child anemia and anthropometry. Effectiveness can be evaluated based on children using the MNP compared to children not using, adjusted for confounding due to socio-economic factors.

At the present time, the coverage of the program is monitored by relying on supply data and direct communication with sub-national levels. Operational Districts and Provinces receive reports from health centers, based on a simple tally sheet system, which is integrated into health information system (HIS) reporting forms. It was decided not to implement a full monitoring system specifically for MNP because there is a functional Health Management Information System in Cambodia. The aim is to take a health systems approach and avoid parallel reporting systems. In 2012 MNP is expected to be included in the HMIS. 

The other source for monitoring coverage is household surveys. In the 2010 CDHS a question on MNP use was added to achieve a baseline estimate for coverage. It was not included in the final report because coverage was so low. National level coverage estimates will be available from the 2014 Cambodia Socio-Economic Survey and the 2015 CDHS. 

Methods

Interviews and questionnaires for Caretaker Perceptions of Micronutrient Powder Supplementation were administered by UNICEF and the Provincial Health Departments of Svay Rieng and Kampong Speu. The National Nutrition Program of the Ministry of Health was consulted during the design phase to inform methods. 

Sample Design

The sample is not representative of any geographical area. Purposive sampling was used to select participants at every stage, with the exception of selection of caretakers for a quantitative questionnaire. Sampling was designed to inform the nationwide scale-up of the micronutrient powder supplementation program. The sample was selected to include perceptions of both remote and non-remote communities in areas where non-governmental organizations were never engaged in the program and in areas that had extensive engagement from non-governmental organizations. This sample design was expected to provide enough variation to allow comparison and triangulation in terms of remoteness and program support. 

Geographically, Svay Rieng Province and Kompong Speu Province were selected as the only areas where the MNP program is currently implemented without the support of non-governmental organizations. Within Svay Rieng, operational districts (O.D’s) were selected based on previous NGO support. Svay Rieng O.D. had NGO support previously because it was part of the GFC effectiveness trial in 2008, while Chiphu OD never had NGO support for the MNP supplementation program. As Chiphu OD may have been influenced by the proximity of the GFC effectiveness trial Kampong Speu province was included to provide perceptions from an area unaffected by NGO support. The inclusion of an additional province also provides variation with respect to government commitment and capacity at the subnational level. 

 Within the Operational Districts of each province, health center selection was carried out to include both high/low MNP coverage health centers and village selection was carried out to include villages that were both close to and far from the health center. In Svay Rieng province, two health centers were included in each O.D because a bigger sample size was needed to allow comparison between GFC and non-GFC areas, whereas in K. Speu only 1 health center was included in each O.D. The table below provides details of every stage of selection.

Figure 20 Table of Geographical Sampling Strategy
	Province
	O.D
	Health Center
	Village

	Svay Rieng
	Svay Rieng O.D.

Part of GFC study
	Chumlor

(covers 7 villages)

“High coverage”
	Jeeah Srusay (Remote)

Ta Jeeay (close)

	
	
	Svay Rumpeah

(covers 23 villages)

“Low coverage”
	Kampot Touk (Remote)

Kanchayt (close)

	
	Chiphu O.D

non-GFC study
	Porpet

(covers 16 villages)

“High coverage”
	Tropeang Chak (Remote)

Svay Pha Em (close)

	
	
	Samley Svay Tayean

(covers 21 villages)

“Low coverage”
	Samley Kang Chung (remote)

Svay Ta Yean (close)

	Kompong Speu
	Kompong Speu O.D
	Talat 

(covers 51 villages)
	Doung (remote)

Krang Po (close)

	
	Udong O.D


	Omlaing 

(covers 18 villages)
	Preik (remote)

Tomneab (close)

	Total
	4 O.D’s
	6 Health Center’s
	12 villages


Interviews and Questionnaires
The interviews and questionnaires provide both quantitative and qualitative information on the perceptions of caretakers and the experience of government health staff involved in the MNP supplementation program. For quantitative information,  a two-page questionnaire was administered  to all caretakers of children in the target age-group who were available in the village. On the qualitative side there were four separate types of interviews:
1)  
Semi-structured interviews with staff involved in the delivery of the service, at National and Provincial level, to document current implementation and existing thoughts on community perceptions.

2)  
Semi-structured interviews with staff involved in the direct distribution of and education on MNP, at health center and village level, to document their knowledge on the benefits and side effects of MNP, perceived factors influencing demand within the community, and attitudes to current program delivery.

3)  
Focus group discussions with caretakers of children who were using the MNP or were in the target group but are not using, at village level, to document group consensus on distribution of MNP, preparation of MNP in relation to instructions, understanding of expected benefits and side effects, access and value, and current community perceptions of benefits side effects.

4)
In-depth interviews with caretakers that showed interesting characteristics during focus group discussions or in the quantitative questionnaire, at village level, to further explore preparation of MNP in relation to instructions, understanding of expected benefits and side effects, access and value, and current community perceptions of benefits side effects. 

Training & Fieldwork

Persons involved in the fieldwork were given a half-day orientation on the discussion guides for semi-structured interviews and focus group discussions, and the quantitative questionnaire. Fieldwork was carried out from the 23rd July to the 2nd August. 

For interviews at the Health Center, the principal investigator and facilitator / translator were accompanied by the part-time Nutrition Focal Point staff member from the Provincial Health Department. Health Centers were generally situated on dirt roads between villages. The interviews with H.C staff were conducted at the H.C., in the majority of cases in the afternoons when the centers were less busy than the mornings.  Usually the interviews comprised of 2 staff, but sometimes more. 

For the interviews with VHV’s and for FGD’s with caretakers in the villages, the above team were also joined by a nurse or midwife from the Health Center. This was necessary due to the remote location of some of the villages, and also facilitated with contacting the VHV’s for interview and arranging FGD’s. For FGD’s caretakers that were not selected by the HC staff or VHV were also sought out to reduce bias. 

Houses in rural Cambodia are generally raised on stilts to protect them from flooding, and the area under the house is used for receiving visitors. In the villages, the FGD’s and interviews with VHV’s were normally held with everyone sitting on the bamboo platform under the house of the VHV. In order to reduce responder bias the aim was to administer the questionnaires in as private a location as possible, and away from the VHV / H.C staff and PHD staff. FGD’s were carried out while the PHD staff, HC staff, and VHV collected all caretakers in the village for the quantitative interview. However, it was not always possible to stop an interested audience from the village coming to watch. After the focus group participants were given soap to partially compensate them for their time.

Data Processing

Quantitative data was entered in the field using Microsoft Excel. Data analysis was carried out by UNICEF using STATA and SPSS. For qualitative information framework analysis was used, which involves creating tables whereby themes can be examined both within and between cases. 

Cases (either FGD or individual interview) were placed in rows, and themes were organised across the columns. This stage resulted in the generation of 2 tables, one for FGD’s with caretakers, and one for Interviews with service delivery staff. The final size of the tables was 12r x 20c for FGD’s, and  20r x 16c for interviews. At this level, for the unit of analysis for the FGD’s is the group and the majority view was recorded in each cell. If there was disagreement within the group the number agreeing with the view was recorded as x/y participants.

Summary framework tables were then constructed, which are condensed versions of the originals, pooling the FGD’s and interviews for each grouping of similar “cases”,  in this instance there were 3 comparisons:

1)    Svay Rieng O.D (4 FGD’s, 6 interviews). S. Rieng OD was the area that was included in the original GFC effectiveness trial, and the area that has most experience of using MNP.

2)    Chiphu O.D (4FGD’s and 6 interviews)

3)    K. Speu province (4 FGDs and 6 interviews)

At this level, themes in interviews were recorded as coming up in x/6 interviews, and FGD’s were recorded as themes mentioned in x/4 focus groups. The final tallies of themes for the whole group, were then pooled and summarised as being discussed in x/18 interviews with HC staff / VHV’s and x/12 FGD’s (based or where there was no clear majority view, this is highlighted in the results).

There were “deviant cases” of 1 or 2 villages that did not fit with the rest of their grouping, in terms of overall perceptions and functioning of the program, and these provided further insight into what was different about the MNP program in those areas, to allow further exploration of hypotheses.

3) Mapping and Interpretation

Cross comparison of community perceptions, staff perceptions, staff knowledge and program delivery allowed identification of patterns and links between and within grouped areas, using triangulation of staff interviews and FGD’s with caretakers.

 This then was the basis for the final interpretation of factors influencing the uptake of MNP within the 2 provinces in Cambodia.

Sample Coverage

The table below provides details of the number of interviews conducted and the number of participants. For the quantitative questionnaire, there was not a predetermined sample size and so a response rate cannot be calculated. However, the number of caretakers responding was within the expected range for each village and staff involved in administering the questionnaire felt that nearly all of the targeted caretakers were reached. 

Figure 21 Table of Qualitative Methods and Participants
	Method
	Number Conducted
	Number of Participants
	Type of participant

	Semi-Structured Interviews of Program Supervisors
	3
	7
	NNP, PHD an Nutrition Focal Point

	Semi-Structured Interviews of Health Center Staff
	6
	13
	Secondary nurses, Health Center Chief’s, Primary midwives.

	Semi-Structured interviews with VHV’s
	12
	12
	Village Health Volunteer

	Focus Group Discussion with Caretakers of Children 6 to 24 months
	12
	60
	48 mothers, 11 grandmothers and 1 father

	Administered Questionnaire to caretakers whose children had recently stopped using MNP, were still using MNP, or had never used but were in the target age range of 6-24 months.
	
	161
	130 mothers, 27 grandparents, 3 fathers, 1 aunt / uncle
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Annex I MNP QUANTITATIVE Questionnaire

	11
	Province


	Province Code [S. Rieng 1 ; K. Speu 2]
	⎕⎕

	12
	District


	District Code [Good Food 1 ; other 0]
	⎕⎕

	13
	Health Center


	Health Center [High 1 ; low 0]
	⎕⎕

	14
	Village


	Village Code [remote 1 ; close 0]
	⎕⎕

	15
	Name of Respondent

Name of child 6-24 months

	
	

	16
	Has your household been identified as poor through the identification of Poor Households process conducted by village representatives, and been placed on the List of Poor Households or received an Equity Card or Priority Access Card?
	Yes

No
	1

0

	17
	What is your relationship to (Name)?
	Mother 

Father

Grandparent

Brother/Sister

Aunt/uncle

Other (specify): _______________________
	1

2

3

4

5
6

	18
	How old were you at your last birthday?


	Age (completed years)
	⎕⎕


	1
	After [name] was born,

Have you ever received micronutrient powder like this?

Show micronutrient powder
	
	Yes 

No    
	1

0----
	Probe why and write

on back. End survey.

	2
	How old was your child when you first received micronutrient powder?

Write age in months
	
	
	
	

	3
	The last time you received micronutrient powder, who did you receive it from?
	
	Health center staff  

VHV                                    

Other______________
	1

2

3
	

	4
	The last time you received micronutrient powder, where did you receive it?
	
	Health center 

Outreach site 

Home of VHV 

Own home

Other______________ 
	1

2

3

4

5
	

	5
	In the last 7 days was (name) given micronutrient powder like this? 

Show micronutrient powder
	
	Yes

No 
	1----

0----
	Go to Q. 8

Go to Q. 6

	6
	How old was (name) when you stopped giving micronutrient powder?

Write age in months
	
	
	
	

	7
	Why did your child stop eating micronutrient powder?

Circle all that apply. Probe, but do not read
	A

B

C

D

E

F

G
	Child doesn’t like taste or smell

Did not receive MNP

More diarrhea

More sickness other than diarrhea

Dark stools

Constipation

Other________________
	---------------
	End interview

	8
	Over the last 7 days how many sachets has your child eaten?

Write number
	
	
	
	

	9
	Did your child ever experience any of these effects as a result of eating micronutrient powder?

Read and circle all that apply
	A

B

C

D

E
	More diarrhea

More sickness other than diarrhea

Dark stools

Constipation

Other_____________
	
	

	10
	Does your child currently experience any of these effects as a result of eating micronutrient powder?

Read and circle all that apply
	A

B

C

D

E
	More diarrhea

More sickness other than diarrhea

Dark stools

Constipation

Other_______________
	
	


Annex 2 Focus Group Topic Guide for Caretakers
In general, what is your opinion about the MNP?
What is the opinion of your children about the MNP?
(The purpose of these questions are to allow the group to set priority areas of discussion. Let the caretakers discuss any topic and ask participants to further explain. Also, ask if participants other than the speaker agree with the opinion of the speaker. Only move to the questions below if conversation stops)

Preparation and compliance
How do/did you use MNP?
· Who eats the MNP? [youngest child, all children, mother, entire family, friends/neighbors]

· What food or drink do you use MNP with?

· When do you mix the MNP? [before cooking, just after cooking in the pan, just after cooking, or when the food has cooled down]

· Do you always use the whole sachet? If not, how do they keep the sachet?

· How long after mixing the MNP do you wait before feeding the child?

Has MNP changed the way that you prepare food?
Has MNP changed the way that you feed your child?
Does adding the MNP have any effect on the food?

· How does MNP affect the smell, taste or texture of the food? [bad smell, gritty texture, dark color]
· How does MNP affect how your child eats? [eats more, eats less]
Communication, Access and Value
How do you get the MNP?

What have you heard about MNP from other people? 

What have you heard from a health worker or volunteer about MNP? [reason for giving, how to prepare, positive and negative side effects, how to cope with side effects]
· What have you heard from a friend or family member about MNP? [reason for giving, how to prepare, positive and negative side effects, how to cope with side effects
How important is it for a child to eat MNP?

· What reason do you believe is importantfor giving MNPto your child?
· At what age is MNP most important?

· If you had to guess how much one sachet cost in the pharmacy, how much would you guess?
Community Perceptions of benefits and side effects
Are there any changes for your children that you have noticed because of using the MNP?
· Have you noticed any difference when your child goes to the bathroom? [increased/decreased diarrhea, dark stools, constipation]

· Have you noticed any difference in the behavior of your child? [increased appetite, more energy]

Have you noticed any difference in the physical appearance of your child? [skin, faster weight gain]

Have you noticed any change in the health of your child? [increased/decreased respiratory infection or other illness]
Have any of the changes that you noticed started or stopped at a specific time?

What did you do after you noticed any of the negative changes? [stop using MNP, reduce the amount per meal, go to health center]
Is there anything else that you  think is important for us to know about the Sprinkles program?
� Indicators for MNP coverage and compliance are not yet well defined. Coverage refers to “ever received” and continued coverage refers to receiving MNP within the last seven days. The report also includes the number of sachets used over the last seven days. The report does not include the total number of sachets used or the total number of months using MNP.


� JPIG are a group of development partners such as the World Bank, AusAid, Unicef etc that are following the sector-wide approach to create a “pooled fund” that is used to support health programs, via the Ministry of Health.


� Height-for-age Z score < -2


� Weight-for-height Z score < -2


�Haemoglobin concentration < 10.0-10.9 g/dl


� Iron, zinc and vitamin B6                                  


� Hepcidin is a peptide hormone produced by the liver in response to inflammation. It acts on enterocytes and macrophages to block the action of ferroportin, the main transporter of iron to the exterior of the cell. This means iron is then trapped in enterocytes and macrophages.










Excluded 21 who started or stopped after 24 mts



Never Received

n=16
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Total Sample

n=161





Target Children aged 6-24 mts

n=140





Received MNP before 24 mts

n=124





Currently using MNP 

n=87





Stopped using MNP before 24 mts

n=37 
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