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EXECUTIVE SUMMARY
Close to a fifty percentage point increase over five years in the Cambodia Demographic and Health Survey (CDHS) rate of exclusive breastfeeding is one of the most impressive documented improvements in infant and young child feeding.  This prompted UNICEF to make an assessment of the change.  While it is shown that more than ½ of the change is a result of inconsistencies in the CDHS, there is still a twenty percentage point improvement and this can be attributed to the use of a multi-faceted approach to promote exclusive breastfeeding.
Two biases are found to affect the CDHS estimates of exclusive breastfeeding.  The first, seasonality bias, is a result of the surveys being carried out at different times of the year.  The second bias seen to affect the rate of exclusive breastfeeding, questionnaire bias, came about because of a change in the DHS standard questionnaire.  When both of these biases are controlled for there is still a meaningful change in exclusive breastfeeding and this is largely a result of a decrease in the percentage of mothers giving water to children under six months of age.  These findings are validated by similar changes in other IYCF indicators from 2000 to 2005 and the 2006 KFP Survey supports the trend by showing further improvement in the rate of exclusive breastfeeding.   
A literature review and qualitative analysis show that a multifaceted approach including mass media, health systems support, and community based programs is likely the cause of more women breastfeeding exclusively.  This is supported by quantitative analysis of the CDHS and a RACHA program evaluation, but the exact effect of each component and their interactions can not be estimated because community-based programs, which are implemented within a health operational district, can not be assessed using the CDHS.  Trainings to support the health system and community based programs were implemented by various organizations using different strategies and change can not be attributed to a single program or strategy.        
It is clear that caregivers give water to babies in the hottest months.  Interventions tailored to deal with the belief that babies need water when it is hot could help save lives and improve nutrition in the country.  The dramatic increase in exclusive breastfeeding is partially a result of biases brought about by changes in the CDHS.  Future surveys must maintain continuity; especially with respect to the wording of the questionnaire and the timing of the survey.  Assessing what interventions led to improvements in exclusive breastfeeding was made difficult by a lack of data.  The inclusion of information on health operational districts in the next national health survey should be considered in order to better inform health workers and aid in the evaluation of programs.  If best practices are to be selected for community-based programs, they need to be properly evaluated.  Coordination with the next CDHS could make the inclusion of a control group financially feasible for many organizations.  The monitoring of health worker knowledge is also needed to assess and inform training programs in the country.  This research has brought to light increases of nearly ten percentage points in the use of formula.  People working on this issue have done well to establish a framework for protecting breastfeeding, but now the policies and legislation must be enforced.
I.  Introduction
a.  Background & Research Questions
According to the WHO/UNICEF Global Strategy for Infant and Young Child Feeding fifty percent to seventy percent of the burden of diarrheal disease, measles, malaria and lower respiratory infections in childhood is attributable to undernutrition.  Malnutrition is, directly and indirectly, the cause of 4.9 million annual deaths of children under the age of five.  All of these deaths are preventable and much of the malnutrition can be linked to improper feeding practices.  As much as 55% of infant deaths caused by ARI and diarrhea are attributable to improper feeding practices [40].  The current recommendation is to exclusively breastfeed for the first six months of life.  Breastmilk contains all of the necessary nutrients for the first six months and also helps to strengthen a child’s immune system.  Breastfed children under six months of age are more than six times less likely to die of diarrheal disease in areas with high rates of infectious disease [12] and this protection is carried through infancy with continued breastfeeding.  Exclusively breastfeeding substantially lowers the risk of exposure to dangerous pathogens.  It is estimated that no more than 35% of children around the world are exclusively breastfed during the first four months of life [40]. 

Cambodia, a country of just over fourteen million people, has made progress since achieving peace, but it is still considered to be a least developed country [33].  While the health situation in Cambodia remains poor, Demographic and Health Surveys have shown improvements in health outcomes from 2000 to 2005.  Infant mortality decreased by 29 deaths per 1000 live births and under-five mortality also improved, dropping from 124 to 85 deaths per 1000 live births [33].  Much of the improvement in mortality was likely attributable to positive changes in nutrition.  Underweight decreased by nine percentage points; wasting and stunting also improved [32, 33].  The most impressive of the nutrition-related improvements was a massive increase in the rate of exclusive breastfeeding.  There was an increase of approximately 49 percentage points.
The size of this increase prompted UNICEF Cambodia to assess the change.  The purpose of this report is to evaluate the validity of apparent shifts in exclusive breastfeeding rates and to determine what caused these changes.
b.  Report Content

This report is divided into four sections.  The first section includes the background to the study, research questions, report content, and a situation analysis of change in IYCF indicators from 2000 to 2005.  The second section is a statistical analysis of the comparability of the two surveys and the third section attempts to explain the cause of the change in exclusive breastfeeding.  The fourth and final section of the report is an overall discussion, which highlights key findings that require further discussion and action. 
C.  Situation Analysis of Change in IYCF Indicators from 2000-2005

Breastfeeding & Formula

Breastfeeding in Cambodia is common; it is a practice that has been maintained over the years, but there are signs this is beginning to change.  The percentage of women currently breastfeeding children under six months of age declined from 2000-2005, going from 99% to 96%
.  The percentage of mothers breastfeeding children under 2 months of age has not changed; the shift appears to be the result of a growing number of mothers choosing to use a breastmilk substitute after the first two months.  In 2000 98.5% of children aged 2-5 months were breastfed; five years later this drops to 95.2%.  It is in this age group (2-5 months) that less women are breastfeeding.  In 2005 76% of mothers not breastfeeding are using formula, compared to less than 5% among  mothers that do breastfeed (p<.01), supporting the notion that women who do not breastfeed are using formula.  A decrease in breastfeeding may be related to more women entering the workforce.  
The use of formula saw a statistically significant ~4 percentage point increase from 2000 to 2005 (p<.01).  The increase is most prominent in the capital and other areas that have experienced economic development.  Phnom Penh and Kampong Cham have both seen close to a nine percentage point increase (Annex I).  Feeding with formula comes hand in hand with using a bottle and is responsible for over ½ of the bottle use in Cambodia.  There is no statistically significant change in the overall percentage of children being bottle-fed (p=.29), which is about 11% in both 2000 and 2005.  However, a significant downward trend in bottle-feeding among mothers not using formula is masked by the increase in feeding with formula.  Bottle-feeding has gone down from 9.3% in 2000 to 5% in 2005 for children that are not given formula (p<.01).  This is a positive development and is probably related to an increase in exclusive breastfeeding.  The decrease in the percentage of women breastfeeding and the increase in the use of formula are cause for concern, but most of the change from 2000 to 2005 has been positive.

Antenatal Care & Delivery
Healthcare seeking behaviors during pregnancy and postpartum practices appear to be changing quickly.   In 2000 more than half of women received no antenatal care.  By 2005 this had decreased to 28% and the mean number of antenatal visits had more than doubled, increasing from 1.1 to 2.4.  Among those that do receive ANC there is a slight increase in the percentage provided by doctors, but in both 2000 and 2005 the vast majority of antenatal care, 80% and 87% respectively, is provided by midwives.  The increased use of doctors and midwives seems to be a result of a decrease in mothers reporting to receive ANC from traditional birth attendants, going from 16% in 2000 to 4% in 2005.  There is no data on the location of ANC in the CDHS 2000, but the shift in providers suggests that more women are accessing ANC at the health center or through health center outreach.  Data from 2005 shows that 86% of women who receive ANC get it from the public sector.  Of these visits, 70% are done in a government health center and 11% are provided through outreach.  There is no data to establish a trend, but the importance of health centers and outreach with respect to ANC is clear.  
Although most women still deliver at home in Cambodia (78%), this is down from 89% in 2000.  Traditional birth attendants still assist at most deliveries (55%), but this has also decreased by about ten percentage points.  Some of the decreased role of TBA’s is attributable to more women giving birth at health facilities, but midwives are also beginning to assist more deliveries in the community.  In 2000, 24% of births at home were assisted by midwives, compared to 28% in 2005.  Assistance by a TBA for births at home has declined five percentage points, going from 76% to 71%.  In Section III the changing roles of midwives and TBA’s is discussed in relation to policies and programs that promote exclusive breastfeeding.
Postpartum

A tradition that dominates the postpartum period in Cambodia is “roasting,” the practice of lying beside or over a source of heat, such as a fire, in order to recover and strengthen the body after giving birth.  The 2000 CDHS shows that 88 percent of women in Cambodia partake in roasting, with the majority doing it for 2-3 days [32].  No data on trends is available because the 2005 CDHS survey does not include any question on roasting.  In 2000 92% of rural respondents practiced roasting compared to only 67% in urban areas.  At the moment Cambodia is predominantly rural and from review of recent literature and conversations with health workers the practice appears to remain widespread [9].  This will probably begin to change as urban areas develop and more people move to the cities in search of work.  Roasting is normally carried out at home and relatives are responsible for helping the mother through this process.  Although it is not ideal to be exposed to smoke from a wood fire, the practice of roasting alone is minimally harmful and heat therapy is used around the world to relieve muscle pain.  However, some beliefs associated with postpartum practices do have substantial negative effects.  There are misperceptions about colostrum that lead to its discarding and other beliefs that delay the initiation of breastfeeding.  Initiating breastfeeding early stimulates milk production and reduces blood loss.  In Cambodia, early initiation is not a traditional practice.  After birth the child is typically taken care of by the TBA while the mother begins to roast.  Newborns are sometimes bathed and given a traditional tea to drink.  After a few hours the TBA returns the child to the mother to start breastfeeding.  
The 2005 CDHS includes a question on colostrum, or the first breastmilk.  Among other benefits to a child’s health, colostrum contains antibodies that help a child’s immune system.  No trend can be seen because there was not a question in 2000, but in 2005 94% of mothers claim to provide colostrum.  However, the question only asks a mother if she gave colostrum with breastmilk and does not include any questions to verify the response.  Although it does not appear to be a major problem according to the data, there is a lot of qualitative evidence from Cambodia that suggests many mothers discard the colostrum.  The main reason is it is seen as unclean and harmful for the baby.  Misperceptions related to colostrum and the early initiation of breastfeeding do contribute to newborns receiving water, but the biggest reason children of all ages in Cambodia receive water is that its inclusion in the diet of young children is seen by many as necessary.  This can expose the child to dangerous pathogens; exposure is likely to happen when conditions are not sanitary and for this reason is of great concern in Cambodia.  CDHS data from 2005 shows that newborns and other children under six months of age are less likely to receive water than they were in 2000.  

In the first three days of life most newborns in Cambodia still receive prelacteal liquid, most of the time in the form of water, but this has changed dramatically from 2000 to 2005.  The percentage of children that did not receive a prelacteal liquid has gone from 5% in 2000 to 44% in 2005.  Notably, prelacteal feeding is not influenced by the biases to be discussed in Section II.  Initiation of breastfeeding, another indicator not influenced by the same biases, has also seen significant change.  The rate of initiation of breastfeeding within one hour in 2000 is 11% [32]; in 2005 initiation of breastfeeding within one hour climbs to 35% [33].  These improvements are evidence that traditional postpartum practices have changed.  Conversations and related literature suggest that women continue to roast, but have altered the practice to include the early initiation of breastfeeding.  The cause of behavior change related to prelacteal feeding and early initiation is likely the same cause of the change in exclusive breastfeeding.                 

The percent of women not receiving postnatal care is down from 46% in 2000 to 30% in 2005.  Some of the change can be attributed to more women giving birth in health facilities, but women delivering at home are also more likely to receive postnatal care. In 2005, postnatal care improved by fourteen percentage points, only 37% did not receive care. Almost all postnatal care for women who deliver at home is provided by a traditional birth attendant or midwife, with the majority coming from the TBA.  This is the case in both survey years, but in 2005 the percentage of women receiving care from midwives is up 12 percentage points, providing further evidence of the increased role of midwives in the country. 
Early Infancy

Almost all women in Cambodia breastfeed, but the majority of children will not breastfeed exclusively for the first six months of life.  The national rate of exclusive breastfeeding has seen a large increase from 2000 to 2005, with variations at the provincial level (Map 1).  As mentioned, the biggest barrier to exclusive breastfeeding is water, and just as with prelacteal feeding, it is what seems to have changed.  Exclusive breastfeeding among children under six months of age has gone from 11% in 2000 to 60% in 2005 (Figure 2).  Disaggregating by age shows the following change: 
· <2  months: 18%-74%

· 2-3 months: 12%-63%

· 4-5 months: 05%-46%

Another way to look at exclusive breastfeeding is the probability that a child will reach six months of age with having only received breastmilk.  It is not possible to calculate this with cross-sectional survey data, but rates in the 4-5 month age group show that the probability is well below the exclusive breastfeeding rate of children under six months of age
.   The rate of “breastfeeding with water”
 has dropped from 64% in 2000 to 22% in 2005 (Figure 1).  All age groups have not seen the same degree of change.  Figure 2 looks at the change over time within three age groups: 0-1, 2-3, and 4-5 months of age.  With respect to exclusive breastfeeding the smaller slope of the 4-5 month age group shows that this age group has seen less of an increase than the other two.  The difference is more pronounced when looking at “breastfeeding with water”.  Increases in exclusive breastfeeding have happened across all age groups, but most of the change is a result of children under four months of age not receiving water.  The difference not explained by changes in the use of water is a result of improvement in the early introduction of complementary foods.  
In addition to water, a factor that acts as a barrier to exclusive breastfeeding is early weaning.  The premature introduction of complementary foods has improved.  In 2000 over 30% of children ages 4-5 months received complementary foods; by 2005 this rate had dropped to below 20% (p<.01).  While about 1/5 of children in Cambodia receive complementary foods to early, some receive them too late, but this is also improving.  In 2000 ¼ of children aged 6-8 months did not receive complementary foods, dropping to 17% by 2005 (p=.02).  It should be taken into consideration that the questions related to complementary feeding are subject to the biases presented in Section II.

II. Comparability of the Results on Exclusive Breastfeeding Rates of the CDHS 2000 & 2005
Summary of Findings

Two biases are seen to have an effect on CDHS estimates of exclusive breastfeeding.  The first, seasonality bias, is a result of the surveys being carried out at different times of the year.  Women in Cambodia are more likely to give water to their child during hotter months.  This led to an overestimate of change in exclusive breastfeeding because the 2000 survey was carried out during the hot season, while the 2005 survey was not.  The second bias seen to affect the rate of exclusive breastfeeding, questionnaire bias, is a result of change in the DHS questionnaire.  The wording of the questions pertaining to infant and young child feeding was slightly altered.  The 2005 survey questions were less likely to elicit a positive response, which led to an overestimate of exclusive breastfeeding.  When both of these biases are controlled for there is still a meaningful change in exclusive breastfeeding from 2000 to 2005.  The rate of exclusive breastfeeding has increased threefold and this is largely a result of a decrease in the percentage of mothers giving water.         

Introduction

DHS reported change in exclusive breastfeeding is extremely dramatic, going from around 11% in 2000 to 60% in 2005 (Figure 1).  There is some doubt that a change of this magnitude is possible within five years.  The purpose of this section is to determine whether or not the reported change is real.  This is done by assessing the comparability of infant and young child feeding (IYCF) indicators used to calculate the rate of exclusive breastfeeding in the two surveys.  Potential biases are explored and those that are seen to have an effect are analyzed further to quantify the extent of their effect on exclusive breastfeeding.  
Bias can be thought of as the difference between a mean estimate and the true population value.  Measurements are said to be reliable if they are equally biased.    A more specific definition of bias is non random error, or error that does not cancel out and will change the estimate of the mean.  The accuracy, how closely a measured value is to the true population value, of measurements does not have to be perfect to look at change in a population.  If both measurements are equally biased in the same direction (reliable), the measurement of change is correct.  That is to say both measurements can be wrong to measure change, but they have to be equally wrong.  In order to determine if, and how the IYCF indicators used to calculate exclusive breastfeeding are biased, the entire survey process is analyzed for potential biases.  

There are many types of bias and it can be introduced at any stage of the survey.  This study divides the survey process into three stages: planning, implementation, and analysis.  The planning stage includes the development of a questionnaire, the selection of a sampling design, and the training of enumerators.  Implementation will cover the carrying out of the survey, while the analysis section focuses on the calculation of indicators.  
After potential biases are explored and it is determined which may have affected estimates of exclusive breastfeeding, statistical techniques are employed to determine the extent of their effect.  The two biases selected for further analysis are related to seasonality and the questionnaire.  Seasonality bias deals with the timing of the survey, while questionnaire bias looks at the difference between questions used in each of the two surveys.  The final part of this section combines the estimated effect of both selected biases in order to estimate an overall effect of bias on reported change.      

Methodology
Potential biases during the Planning Stage are evaluated using the CDHS 2000 and 2005 Final Reports and the questionnaires, which are included as annexes to the reports.  The analysis of potential biases during Implementation again uses the final reports, but also includes an analysis of raw data to look at non-response.  The proportion of non-response for the question related to giving water is calculated for each survey and they are compared.  The rationale behind using the question on water to assess non-response is that the change in this indicator is almost entirely responsible for the change in exclusive breastfeeding (Figure 1).  All data analysis in this report uses the Stata SE 9.2 statistical software package.  The final stage for potential biases, Analysis, uses the methodology provided by MEAURE DHS to calculate IYCF indicators in order to recreate IYCF tables from the CDHS final reports.  According to DHS methodology the indicators are hierarchical and mutually exclusive, meaning each observation can only be in one group and some indicators trump others.  The four indicators used to calculate exclusive breastfeeding are complementary foods, other milk, water-based liquids/juice, and water.  This is also the hierarchical order, with complementary foods on top.  If a child is given any of these, s/he is considered to not be exclusively breastfed.  The methodology also dictates that missing values are treated as zero.  Missing values for specific foods are considered to be “not given,” and missing values for breastfeeding are deemed “not breastfeeding.”  The final component of the methodology is that indicators are calculated for last born, living children born 0-35 months before the survey and questions are limited to the 24 hours preceding the survey.  The result of this methodology is IYCF indicators that express the proportion of children under six months of age who are receiving certain liquids/foods.  It is not the probability that a child will reach six months of age without having received specific liquids/foods.  This is an important distinction.    

It is hypothesized that increases in temperature would lead to a rise in the consumption of water, which would decrease the rate of exclusive breastfeeding.  The hottest month of the year is April (Figure 8).  Although the seasonal variation in temperature is minimal, it does not take into account the heat index and the factor that is believed to affect water consumption is the mother’s perception of heat, not the actual temperature.  To determine if “breastfeeding with water” is associated with season a probit regression analysis is used on data from 2000.  The 2000 data is used because data collection in this year lasted from February to July, which allows us to look at the peak of the hot season versus other months.  March through May is denoted the hot season and compared to other months.  Probit regression analysis of breastfeeding with water on hot season is run and child’s age, antenatal visits, mother’s perception of child’s size, wealth, respondent’s age, and place of residence are controlled for.  This regression analysis assesses whether there is an association between “breastfeeding with water” and season, but it does nothing to determine how seasonality has affected reported change in exclusive breastfeeding.  
In order to begin to explore this, the rate of “breastfeeding with water” is plotted by month for each year.  Next, months in which data was collected for both surveys are compared.  Both surveys include February and March, but because of a small sample size in March of 2006 only February could be compared.  A relative risk is made using the probability of “breastfeeding with water” for each year, but no confidence interval can be constructed because there is only one set of observations.  In order to determine the difference between the surveys without the effect of seasonality the two datasets are appended.  Probit regression analysis of breastfeeding with water on year controlling for each month gives an estimate of the difference from 2000 to 2005 without the effect of seasonality.   

The questions used to calculate IYCF liquid indicators in the 2000 and 2005 surveys are different (Figures 3 & 4).  It is hypothesized that the 2000 question, “how many times…” is more leading than the 2005 question, “did you give…”  It is believed that the 2000 question is more likely to get a positive response because mothers are likely to give a number other than zero.  If this is the case, 2000 rates of IYCF indicators should be higher than 2005 rates.  The 0-6 month age group can not be used for analysis of the questions because that is the age group being measured for change and a decrease is expected as a result of the promotion of exclusive breastfeeding.  The same difference in the questions pertaining to liquids exists in the questions that deal with complementary foods.  The effect of the questionnaire change is analyzed using questions that deal with complementary foods in children 12 to 36 months of age.  It is assumed that on average consumption should increase with time because Cambodia is developing economically.  The two surveys shared ten questions with the same foods; 3 questions from 2005 were made comparable by adding questions together.  The national probability of consumption for each question in both surveys is calculated and a relative risk with confidence interval is calculated.    In order to narrow the relative risk confidence interval probabilities for consumption are calculated at the regional level for both years.  190 sets of observations are analyzed to obtain a relative risk that is made meaningful by a small confidence interval.  The effect of seasonality on complementary foods is tested for using the same methodology as the national estimate, but only probabilities from the shared month of February are used.
When adjusting for seasonality and questionnaire bias it is possible to adjust either the 2000 or 2005 data.  Both have been adjusted (Figure 10), but the focus in this paper is on taking the 2005 data to 2000 levels.  The reasoning for this is that the biggest barrier to exclusive breastfeeding in Cambodia is the addition of water to the diet of a breastfed infant.  This is happening more during the hotter months of the year and a survey that includes these months is a more accurate reflection of the probability that a child will reach six months of age without receiving water.

Results

Potential Biases

Planning

The first step in carrying out a survey is selecting a sampling design.  This selection largely depends on the availability of a sampling frame.  Both surveys used the list of villages enumerated in the 1998 Cambodia General Population Census (GPC), but 166 villages not included in the 1998 GPC were added to the 2005 CDHS sampling frame.  It is possible to have two comparable surveys that use different sampling frames for selection, as long as there is no systematic error.  If the villages added in 2005 existed in 2000, the 2000 estimates could be biased, but only if the absent villages shared feeding practices different from the rest of the country.  This is unlikely and the effect would be minimal due to the small amount of new villages surveyed.  Both the 2000 and 2005 CDHS are multi-stage cluster surveys stratified by urban and rural, but the 2000 survey has an added selection stage.  Both surveys begin by selecting villages.  The next stage for the 2005 survey was to map these villages and select households for enumeration.  In 2000, the villages were segmented and only selected segments were mapped for the final stage selection of households.  Although the designs are different, they are both random designs that should produce unbiased estimates.  

After the sample has been selected interviewers must be trained to carry out the survey.  This is an important component of survey planning because of the logistical difficulties in enumerating thousands of households.  An important concern here is the potential bias introduced by interviewers themselves.  Normally caused by a lack of training, interviewer bias can happen when sampling methodology is not followed or questionnaires are not filled out correctly.  122 field personnel participated in the survey in 2005 and 102 took part in 2000.  Trainings in both years lasted around six weeks and both included field training.  There is no reason to believe new bias was introduced by interviewers in 2005.  

The two surveys used the Measure DHS model for development of questionnaires.  In 2005 the Men’s Questionnaire was added to the Household and Women’s Questionnaires.  Feeding practices falls under the Women’s Questionnaire.  The questions for consumption of liquids are similar, but not exactly the same (Figures 3 & 4).  Both surveys asked mothers about alive, last-born children who were born within the last 3 years.  In 2000 mothers were asked about consumption over the last week and the last 24 hours, while in 2005 the question was restricted to the last 24 hours.  There is no problem with recall bias because data from the last 24 hours was used to calculate indicators in 2000.  A difference between the two questions that may have led to differing bias is in the wording of the questions.  In 2005 it was asked “Did (name of child) drink/eat (liquid/food) yesterday during the day or night.”  In 2000 they asked “How many times yesterday during the day or night was (name of child) given (liquid/food).  The worry is that one question may be more or less leading than the other.  The hypothesis tested in the next section is that when asked “how many times” a person is more likely to give a number other than zero than to say yes when asked “did you give.”  This would lead to an underestimate of exclusive breastfeeding in 2000 and an overestimate in 2005.  It is worth noting that this change in the questionnaire is not isolated to Cambodia and appears to have been changed in each of the last two rounds of the DHS, going from “did you give” to “how many times” and now back to “did you give.”   

Implementation & Analysis
Non-response, when no answer is given, can occur if no respondent is available at the selected household or the respondent declines to answer.  Differing levels of non-response can lead to biased estimates because it must be assumed that those who do not answer are different from those that do.  Both surveys have a household response-rate and women’s response rate above 98 percent.  For the overall survey non-response is not an issue, but it is also important to look at the specific questions with which we are concerned.  For all feeding indicators a missing value or a “don’t know” is treated as a zero, or “not given”.  This gives non-response the added concern of inflating the number of respondents.  However, in both surveys the non-response rate for the question on giving water is below 1% and can not be considered a problem.
Another concern during implementation is social desirability bias.  This can occur when a respondent that is asked about a behavioral question gives the answer that s/he believes is “correct” or the answer that s/he believes the interviewer wants to hear.  This is normally a concern with indicators that have a certain level of stigma or taboo, such as sexual behaviors or HIV/AIDS.  In the case of IYCF in Cambodia it is possible that media campaigns and other interventions promoting exclusive breastfeeding have increased the percentage of mothers that know the “correct” answer without having changed behaviors and it is a concern because of the large increase in exclusive breastfeeding over such a short period of time.  One of the expected outcomes of a rise in exclusive breastfeeding is a decrease in the prevalence of diarrhea among children under six months of age.  The extent of this decrease depends on how much of diarrhea in the country is caused by the differing types of viruses, bacteria, and parasites that lead to infection.  With no national-level prospective study on diarrhea in Cambodia comparing the prevalence of diarrhea between mothers who do and do not report exclusively breastfeeding will not give us an exact estimate of social desirability bias, but it does provide insight into how much this bias is affecting the sample.  In 2005 a significant difference (p=.03) in the prevalence of diarrhea between children who are exclusively breastfed (14.8%) and children who are not exclusively breastfed (22.3%) suggests that the behaviors of women who report to exclusively breastfeed are different from those that do not.  This, and the finding of seasonal fluctuation to be discussed later, suggests that social desirability is not a significant problem.      
The two surveys were conducted at different times of the year.  2005 data collection went from September of 2005 to early March of 2006, while 2000 data collection lasted from February to July.  It is hypothesized that seasonality could affect levels of exclusive breastfeeding because mothers may be more inclined to give water at hotter times of the year.  This is supported by Johnston’s 2006 qualitative analysis on IYCF, which found that, among other reasons, mothers give water when they believe there child is thirsty or too hot [18].   

The final stage of the survey process discussed in this report is the analysis stage.  The potential for bias in this stage is that human error could result in data being entered incorrectly or indicators being miscalculated.  Cleaning the data should take care of any errors in data entry.  Mistakes in the calculation of indicators are more difficult to evaluate because of the complex methodology and advanced statistical techniques used. DHS reported figures and the recalculations made in this study are the same in both years (Tables 1 & 2; Figures 5 & 6); this does not appear to be a source of bias.  

Quantifying Change and the Effects of Biases

Seasonality

Using a probit regression of breastfeeding with water on season and controlling for other variables with the 2000 data shows that the hot season does have a statistically significant effect on consumption of water with ~99% confidence.  This relationship appears to be strong, as confirmed by a stable coefficient (Table 3).  The marginal effect of the hot season on the probability of giving water with breastmilk is .108.  Since feeding indicators are mutually exclusive and there is no statistically significant effect of the hot season on any other feeding indicators, a .108 increase in the probability of “breastfeeding with water” will result in a .108 decrease in the probability of exclusive breastfeeding.  At the population level this means that the rate of exclusive breastfeeding is 10.8 percentage points lower in the hot season.  These results show that the effect of the hot season is not confounded by other variables and is meaningful, but it does not quantify how seasonality has affected the reported change in exclusive breastfeeding rates from the CDHS 2000 and 2005.
Plotting the rate of “breastfeeding with water” (Figure 7) shows monthly fluctuation, with the highest rate corresponding to April, the hottest month.  It is also evident that the majority of the 2005 survey was conducted in cooler months with low rates of “breastfeeding with water,” and the 2000 data was collected during hotter months with high rates of “breastfeeding with water”.  There is a possibility that seasonality has led to an overestimation of the change in exclusive breastfeeding.  

In February, the 2000 rate (59.7%) of “breastfeeding with water” is ~1.8 times larger than the 2005 rate (32.4%), but the overall survey results put the 2000 rate at ~three times the 2005 rate.  The difference between the two may be the effect of seasonality.  If we apply the February ratio to 2005 data, it changes “breastfeeding with water” from 22% to 41%.  The rate of exclusive breastfeeding would also change by nineteen percentage points.  The reported 11% to 60% improvement in the exclusive breastfeeding rate from 2000 to 2005 now becomes 11% to 41%.  However, there is no confidence interval around a ratio of one set of observations and we can not conclude that this is the effect of seasonality.  
To further explore the true change between 2000 and 2005 probit regression analysis of breastfeeding with water on year 2000 and each month was carried out.  The marginal effect of year 2000 with month controlled for is ~25 percentage points and it is statistically significant (p<.001).  This means that the 2000 rate is 25 percentage points higher than the 2005 rate without the effect of seasonality.  If the 2000 rate of “breastfeeding with water” is 64%, the 2005 rate without the effect of seasonality is 39%.  This is 17 percentage points higher than the reported rate of 22% and would bring the 2005 exclusive breastfeeding rate from 60% to 43%.  The change is now 11% to 43% and the reported change of close to 50 percentage points goes to approximately 32 percentage points.
Questionnaire
If a country is developing economically, consumption is expected to increase in general, and this should apply to food consumption among children older than twelve months of age.  Cambodia experienced positive economic growth from 2000 to 2005.  If the 2000 rate is higher than the 2005 rate, it will go against the expected trend associated with positive economic development.  If error is systematic, all indicators should increase.
Comparison of national questions shows that 2000 probabilities are higher in seven out of the ten questions (Figure 9).  The mean in 2000 is .49, compared to .38 in 2005.  The mean relative risk concludes that the 2000 survey question (Figure 4) is 1.8 times more likely to get a positive response than the 2005 survey question (Figure 3).  The same analysis for the month of February gives a relative risk of 2.0.  This implies a small effect of seasonality that is slightly masking the larger probabilities of 2000, but the effect is small and to maintain a conservative estimate probabilities are not adjusted for seasonality.  If the ratio from all months of the survey is applied to the 2005 probabilities for liquid and complementary food questions, the rate of exclusive breastfeeding changes substantially; it goes from sixty percent to thirty-five percent (Table 4).  However, the relative risk confidence interval associated with national estimates is too wide to reach a definitive conclusion.  

Probabilities calculated at the regional level for both years show a smaller difference than the national estimate.  The point estimate from the relative risk of regional probabilities shows that the 2000 rate is 1.3 times that of 2005; the low estimate is 1.2 and the high 1.4.  When these rates are applied to all of the indicators used to calculate exclusive breastfeeding the 2005 rate of exclusive breastfeeding goes from 60% to 42%, 37%, or 33% depending on which estimate is used (Table 4).  The point estimate, 37%, takes the reported improvement in exclusive breastfeeding from ~49 percentage points to ~26 percentage points.  To calculate the total effect of bias on exclusive breastfeeding the effects of seasonality and questionnaire wording must be combined.  
Combined Effects

Applying the results of the regression analysis for seasonality to “breastfeeding with water” and adjusting for the questionnaire wording using the provincial relative risk shows the difference that bias has made, but there is still an improvement in exclusive breastfeeding no matter which year is adjusted (Figure 10).  If we adjust the 2005 data for seasonality, the rate of “breastfeeding with water” goes from 22% to 39%.  After adjusting for the questionnaire using the provincial relative risk with this new rate, “breastfeeding with water” rises to 51% and exclusive breastfeeding drops from 60% to 31% (Table 5), reducing the improvement to ~20 percentage points.  The increase in exclusive breastfeeding is not nearly as much as reported by the CDHS, but there still appears to be meaningful improvement, which is a result of fewer mothers “breastfeeding with water” (Figure 11).  Changes in complementary feeding decrease when adjusted, going from a seven percentage point difference to a three percentage point change.  The difference in the use of other milk becomes slightly more pronounced, with one percentage point added to the change.  This increase, which is largely a result of an increase in the use of formula, is masking some of the achievement in reducing the consumption of water.
Discussion
The best estimate of the effect of seasonality and questionnaire bias shows that the change in exclusive breastfeeding was probably inflated.  It also shows that there have been meaningful improvements in IYCF as well as reasons for concern.  The 25 percentage point drop in “breastfeeding with water” and the tripling of the exclusive breastfeeding rate are encouraging achievements.  These trends are validated by other IYCF indicators and a separate survey.
The change from the 2000 rate of 11% to the adjusted 2005 rate of 31% is very similar to findings from the Situation Analysis, specifically the changes in initiation of breastfeeding within one hour and prelacteal feeding.  A 2004 review of field based-nutrition programs compiled breastfeeding survey data from various organizations and found that seven selected agencies reported improvements in exclusive breastfeeding and the early initiation of breastfeeding.  Results ranged from a six percentage point increase to a 74 percentage point increase for exclusive breastfeeding, and from 20 percentage points to 84 percentage points for the early initiation of breastfeeding.  The author cited concerns over differences in indicator definitions, sample size, questionnaires, and methods of analysis between the surveys.  She concluded that the surveys are not comparable with each other or with the CDHS.  Seasonality can be added to that list of concerns.  In 2006, another national survey was conducted to look at the 12 Key Family Practices.  This survey used the same question for exclusive breastfeeding as the 2005 CDHS and was carried out from July to September, making it reasonably comparable to the 2005 survey with respect to seasonality.  Findings from the KFP survey put the national rate of exclusive breastfeeding at 76% with a confidence interval of 68% to 84% [17].  Compared to the CDHS 2005 rate of 60% this supports that there is a positive trend in the country.  Improvements in other IYCF indicators and the validation of a positive trend are good evidence that the change in exclusive breastfeeding is real.  Adjustments for bias make the change in exclusive breastfeeding similar to change found in indicators not affected by seasonality and questionnaire bias.  This suggests that the adjustments are correct.
The estimates of bias produced in this section are made with the available data and should be considered estimates.  It is clear that the hot season has an effect on mothers giving water, but this effect is unlikely to be uniform across the entire country because provinces do not all share the same climate or culture.  Due to insufficient sample size disaggregating data to the provincial level for months shared by the surveys is not possible.  The analysis of the effect of the change in questionnaire wording is limited by not accounting for seasonality or the expected rise in consumption due to economic development.  Both of these would make the ratio larger and so this might be considered a conservative estimate.  Another limitation is that the questions on consumption of complementary foods are not identical.  A small-scale cross sectional survey that asks ½ of the respondents each type of question could definitively quantify the effect of the change in questionnaire wording.

In the future surveys in Cambodia that include IYCF indicators must take into account seasonality.  This is especially important in monitoring trends.  Program evaluations at the provincial level may give insight into differing effects across the country.  In many countries monitoring trends is now possible because of repeated DHS and evaluations of programs promoting exclusive breastfeeding are routinely carried out.  Any analysis of DHS, study, or report that deals with exclusive breastfeeding should consider the effect of seasonality.  The issue of the questionnaire change may have affected estimates around the world.  More research is needed to test the validity of results from this analysis, but if they are correct the successive changes would have led to underestimates when the first change was made and overestimates with the second change, as is the case in Cambodia.  This means that the first change would have inaccurately portrayed a worsening of the situation with respect to exclusive breastfeeding and the second an inaccurate improvement.    
III. Attributing Cause to Improvements in Exclusive Breastfeeding

Introduction

In the previous section it was shown that while much of the increase in exclusive breastfeeding was a result of biases in the surveys, there was still meaningful improvement.  This section delves deeper into the change in exclusive breastfeeding from 2000 to 2005 and attempts to discover the cause of this change through qualitative and quantitative analysis.  The qualitative analysis includes information from health workers and program managers as well as from an extensive literature review.  An overview of research, policies, and programs related to exclusive breastfeeding is provided as an annex (Annex II) and specific interventions believed to have had an effect on exclusive breastfeeding in light of input from conversations and quantitative analysis are discussed in detail.  

In 2004 a comprehensive review of field based-nutrition programs was carried out with support from BASICS II and HKI.  Conversations with program evaluators and stakeholders found that the most effective programs utilized a multifaceted approach that includes support to health systems and community-based programs [4].  Similar conversations carried out for this report have consistently highlighted the same key components, with the addition of the use of mass media.  These three types of programs are analyzed further.  After each type is explored through previous research and discussions, quantitative analysis is carried out to explore their associations with exclusive breastfeeding. 

Explaining any behavior with data collected from a cross-sectional survey is difficult.  This is especially the case with exclusive breastfeeding.  There are many factors that influence how a woman feeds her child and the majority of these factors are not covered by questions in the DHS.  However, attempting to predict exclusive breastfeeding with other indicators can provide insight into some of the elements that influence the behavior.  A major limitation to analysis with the CDHS is that only two of the three parts of the multifaceted approach can be analyzed.  It is not possible to include community based programs in analysis because most programs operate at the level of the health operational district, which is not included in the CDHS.  The effect of mass media and health systems support are explored by analyzing the associations of access to media, ANC visits, and exclusive breastfeeding.  A case-control evaluation of a RACHA community-based program also provides evidence of associations.            

Multimedia Campaigns
In 2002 the Cambodia MoH adopted a National Policy on IYCF.  This policy called for a mass media campaign to be organized by UNICEF and the National Breastfeeding Program [27].  A year later preparations for the campaign began when the BBC World Service Trust, with support from the Cambodian government, local and international organizations, NGO’s, and broadcast partners began to develop media focusing on HIV/AIDS and MCH.  Broadcasting on television and radio began on issues surrounding MCH in 2004; the campaign included four themes: 
· Diarrhea 
· ARI & Immunization 
· Child Nutrition 

· Pre & Post Natal Care  
Two of the four themes may have had an effect on exclusive breastfeeding.  Within “Child Nutrition” immediate and exclusive breastfeeding were promoted.  The message of one of the TV spots was “not even water,” and exclusive breastfeeding was promoted over the radio with the “Breastfeeding Song.”  “Pre and Post Natal Care,” which focused on using midwives for delivery and having at least two antenatal visits, may have also exposed women to exclusive breastfeeding through contact with healthcare providers.  
In addition to the national BBC WST campaign, media was distributed to NGO’s for local use during World Breastfeeding Week.  In 2004 the IYCF Technical Working Group (IYCF-TWG) and the National Nutrition Program (NNP) came together to increase the scope of activities of World Breastfeeding Week (1st week of August) and extend coverage to the entire country.  The new activities were developed by HKI in the form of a WBW Kit, which provided participants with breastfeeding songs, TV spots, banners and leaflets [30].    

The messages seem to have reached mothers and caregivers across the country.  The BBC WST program evaluation shows improvement in knowledge and practices.  Although there are questions with respect to the sampling methodology used in these surveys, findings are supported by research carried out in 2005 and analysis done for this report.  In the spring of 2004 and 2006, the BBC WST carried out cross-sectional surveys of caretakers who watched TV or listened to the radio at least once in the month prior to the surveys.  The percent of respondents who believed children should receive something other than breastmilk went from 60% to 18% and knowledge of immediate breastfeeding increased from 38% to 67%.  The percent of women receiving antenatal care went from 49% to 68% and the percent planning to use a midwife for delivery increased from 49% to 63% [2].   

The Situation Analysis supports the BBC WST findings by showing improvements in midwife-attended deliveries, ANC visits, exclusive breastfeeding, and the early initiation of breastfeeding.  In 2005 research on breastfeeding practices in Cambodia found that media has influenced knowledge; respondents even cited specific spots from the mass media campaign [9].  All of these findings show that change has occurred, but this could have happened among all women and not just those who were exposed to the campaign.  In order to determine if women who are exposed to media are more likely to seek ANC and breastfeed exclusively associations between access to media, ANC, and exclusive breastfeeding are explored.
Quantitative Results

Access to media, whether it is through radio, TV, or both, is not seen to have a statistically significant association with either exclusive breastfeeding or “breastfeeding with water” in the CDHS 2005 (Table 6).  However, it is not possible to control for community based programs.  The same reason mentioned before, a lack of health operational districts in the CDHS data, is why programs can not be controlled for.  A case-control program evaluation carried out by RACHA and BYU on data collected in the summers of 2004 and 2005 was able to control for the effect of community based programs because data was collected at the level of the health operational district.  The evaluation found that in both the program area and control area exclusive breastfeeding improved.  Women with a television in the home were two times more likely to breastfeed exclusively and fifty percent of women in the control area reported hearing or seeing a breastfeeding spot.  There was no significant association between TV ownership and exclusive breastfeeding in the program area, where only 25% reported hearing or seeing a breastfeeding spot despite similar levels of TV ownership in both areas [6].  The RACHA study also controls for ANC and education, two indicators that have a positive association with exclusive breastfeeding (Table 7), but the study does not control for wealth.  As wealth has a negative association with exclusive breastfeeding (Table 7), not controlling for it is likely to mask some of the effect of owning a TV.  Another factor that might hide some of the effect is the “diffusion of ideas.”  New ideas are likely to be spread through the community, which would lead to women without access to television getting the message originally received from the mass media campaign.  It is possible that the estimate of a woman who owns a television being two times more likely to exclusively breastfeed is a low estimate of the effect of the campaign.  Comparing exclusive breastfeeding rates between TV owners and those who do not own a television in the control community gives an extremely crude estimate of the direct and indirect effect of the media campaign on exclusive breastfeeding in these districts.  The difference is ~15 percentage points.  This figure includes the indirect effect of ANC.  

The number of ANC visits is positively associated with access to media in 2005 (Table 8), which is not the case in 2000.  The coefficient, .84, shows that those with access to media will have .84 more ANC visits than those who do not have access when other factors are controlled for.  The lack of an association between exclusive breastfeeding and ANC visits in 2000 suggests that the media campaign has had an effect on the number of ANC visits, although it does not explain the total increase from 2000 to 2005, which is 1.3 more visits.  In addition to the media campaign, some of the difference is explained by improvements in education and wealth, which are also seen to predict the number of ANC visits (Table 8).  Improvement in the quality of healthcare is not included in analysis, but is known to increase utilization of health services.  
Health Systems Support
Support to health systems through the training of health workers and promotion of outreach is believed to have played a role in improving exclusive breastfeeding rates by multiple organizations and government staff at the national and provincial level.  This support is also cited in the 2004 BASICS II/HKI review, which highlights the training of midwives and TBA’s as a key to behavior change [4].  The importance of TBA’s is not something that was discovered after 2000.  The role of TBA’s in the community has been documented in anthropological research.  In 1995 Health Unlimited funded research that focused on traditional health practices.  It was found that TBA’s “are sought out for advice beyond actual deliveries” and that they are “in very active contact with pregnant women, especially during the latter stages of pregnancy [39].”  In 2000 a qualitative study for the MoH found that a TBA “often serves a family as an important and attentive care-giver for three months before delivery and for three months after delivery [5].”  Many organizations working in Cambodia knew of the importance of TBA’s and included them in their programs before 2000, but some things have changed since that time.  Various NGO’s have formed alliances between the TBA and midwife, coverage of training for breastfeeding has increased, and the trainings have incorporated the promotion of exclusive breastfeeding.  
PFD, CARE, and RACHA have all sought to promote partnerships between TBA’s and midwives since around the year 2000 and the Baby Friendly Community Initiative (discussed under Community-Based Programs) is also using this approach.  In these programs both the TBA and midwife receive training and a referral system is established.  TBA’s refer mothers to the health center for ANC and complicated deliveries.  Midwives go to the community to help TBA’s with home deliveries and since 2000 incentive schemes for the TBA have been added so that health center delivery is promoted.  These partnerships change the way in which health systems are supported in Cambodia and this helps to explain some of the increase in the role of midwives in ANC and deliveries.  A closer look at the trainings used for health workers in the country helps to explain some of the change in exclusive breastfeeding.  

In 2000 the MoH adopted the WHO/UNICEF Baby Friendly Hospital Initiative.  The Global Criteria for this initiative calls for breastfeeding training of all health workers who have contact with mothers, infants, or children.  In the same year a review of midwife training in the country found that midwives had been trained with outdated curricula that focused on curative services [14]; there was no mention of exclusive breastfeeding in any of the training described in that review.  In the coming years new training programs began to shift the focus to prevention and one of the new messages was exclusive breastfeeding.  The following training programs were part of this change:  
2000: 
· IMCI training of health workers starts; this training includes the promotion of exclusive breastfeeding.  In 2006 IMCI training covers 1/5 of the country.
· In-service training of midwives using the WHO/UNICEF Breastfeeding Counseling Course begins.  By the end of 2003 ~200 national and provincial level staff are trained with the Breastfeeding Counseling Course.
2001:

· HKI, whose “training materials…form the foundation for training and education by most agencies in Cambodia [4],” includes the promotion of exclusive breastfeeding  
2003:

· An adapted version of the BF Counseling Course becomes part of pre-service training curricula for midwives and ten teachers were trained in 2003.  
2004:

· Midwives begin to receive training in the Minimum Package of Activities Module 10, which includes the promotion of exclusive breastfeeding.  By the end of 2006 MPA 10 training reaches 35% of the country’s health centers. 

· BFCI and C-IMCI training begins to target village health workers.
· HKI materials are included in the WBW kit mentioned under Mulitmedia Campaigns.  150 of these kits were distributed to organizations working on nutrition in 2005

Although none of the training programs were close to reaching national coverage by the end of the CDHS survey in March of 2006, the inclusion of exclusive breastfeeding promotion in multiple training programs is reason to believe that the knowledge of some health workers has changed since 2000.  Midwives’ knowledge is the most likely to have changed because they were the target of most trainings.  TBA’s and village health workers also received some training on exclusive breastfeeding, but doctors and nurses did not.  In order to determine whether or not the trainings affected exclusive breastfeeding knowledge of women in the country, we must first look at who is providing ANC and determine who women are consulting for information on breastfeeding.

The Situation Analysis from this report and the 2006 KFP survey both show the same trends with respect to ANC; while midwives provide the majority of ANC (87%-CDHS 2005), more and more women are going to doctors and less are consulting TBA’s for ANC.  Midwives are also sought out by women for breastfeeding counseling.  Qualitative research in 2005 attributes increased community knowledge of exclusive breastfeeding to the work of trained local personnel, which includes TBA’s, midwives, and VHV’s [9].  The 2006 KFP survey, which includes data on breastfeeding counseling, shows that nationally 59% of women receive breastfeeding counseling [17].  Of the women who receive counseling, most of them get information from midwives and family.

· 38% midwives 
· 37% family/friends/neighbors

· 25% doctors of an unknown level

· 9% VHV/VHSG

· 1% TBA  
The vast majority of ANC is provided by midwives, but the distribution of who provides breastfeeding counseling is much less one-sided.  Family, friends, and “doctors” play a large role in providing information on breastfeeding.  Still, as the only significant provider of ANC and the largest source of breastfeeding counseling, midwives have the potential to affect the breastfeeding behaviors of women in Cambodia.  Quantitative analysis of the CDHS is carried out to test the association between exclusive breastfeeding and antenatal visits.  
Quantitative Analysis

Antenatal visits are positively associated with exclusive breastfeeding in 2005 (Table 7), but in 2000 there was no association.  The multiple trainings of midwives may explain why there is an association in 2005 and not in 2000.  Using the 2000 and 2005 means of ANC visits for prediction of exclusive breastfeeding in 2005 gives a .04 point change in the probability of exclusive breastfeeding, going from .57 to .61.  Using 0 in place of the 2000 mean because of the lack of an association in 2000 increases the difference to .07.  An increase in antenatal visits from 2000 to 2005 and the increased knowledge of health workers may be responsible for seven percentage points of the population level change in exclusive breastfeeding, but community based programs are not controlled for. 
Community-Based Programs
In 2001 the Implementation Guidelines for the National Policy on Primary Health Care set out a strategy for community participation in development and local health services.  This document created terms of reference for management structures supported by the Ministry of Health and the Ministry of Rural Development.  These structures include: 
· Village Development Committees (VDC)
· Commune Councils (CC)
· Health Center Management Committees (HCMC)

· Village Health Support Groups (VHSG)

· Village Health Volunteers (VHV)
 [28] 
In some parts of Cambodia these institutions were created long before the implementation guidelines were published, but their publication has helped to formalize community participation in health and has standardized some aspects of community based programs in the country.  
For a small country the number of organizations working on nutrition in Cambodia is impressive.  In 2005 thirty-six different NGO’s reported on activities during WBW [30].  Breastfeeding activities are normally implemented under a larger program such as MCH, CS or IMCI, and the community based activities within these programs utilize a range of people, including VHV’s.  The 2004 Review of Field-Based Nutrition Programs provides information on many of the community based programs promoting breastfeeding at that time.  It found that programs varied from organization to organization; some programs were using religious leaders as community educators, while others utilized health facility staff to help the community identify health problems and their solutions.  Another documented approach was the Hearth Model, which uses positive deviants from within the community.  The program evaluations analyzed for the review do no provide insight into which strategies are the most effective because, as noted by the author, differences in survey methodology mean that results are not comparable.  The author does attempt to extract key components of the community-based programs, which can be summarized as the following: 

· Maintaining a ratio of 1 VHV per 50 households so as not to overload workers
 

· Interactive training of VHV’s, which includes post-training 

· Strong links between VHV’s and health centers  

· A clear, consistent message [4]
Since Canavan’s research a new initiative that promotes exclusive breastfeeding started.  In 2004, the Ministry of Health with support from UNICEF, RACHA, and CARE launched the Baby-Friendly Community Initiative.  This initiative aims to promote optimal IYCF practices, including exclusive breastfeeding, at the village level by establishing and training a Mother Support Group (MSG).  Some of the members of this group, such as the TBA, Village Chief, and Village Health Support Group Volunteers, already exist in many communities.  The group also includes a “model mother.”  This is a positive deviant approach, which as noted earlier has been used in Cambodia by other organizations.  There are quarterly meetings between the MSG and HC and IYCF practices are monitored at the village level with information being passed on to the Health Center (HC), Operational District (OD), and Provincial Health Department (PHD).  This provides the “strong link” referred to as a key component of community based programs.  The organizations involved in this initiative all had community based programs before the start of the initiative and implementation has varied across the organizations.  By the end of 2005, 1,313 out of approximately 14,000 villages had been reached by one of these organizations (figures include 485 villages covered by RACHA before the initiative started) and the program is currently being scaled up by the MoH.  The UNICEF-supported program is relying on a community-based information system and no program evaluation has been done.
Another development since Canavan’s 2004 research is that more organizations have evaluated their programs, but only one has carried out a case-control study.  In 2000 RACHA (a member of the BFCI) developed the Nuns and Wat (Temple) Grannies Program, a program that uses religious members of the community to educate women within the community.  The case-control survey referred to in Multimedia is an evaluation of their program in Banteay Mean Cheay.  The evaluation, which was published in the Journal of Maternal and Child Nutrition, does show a positive effect of the program, but this effect could be analyzed further.  
The impact of the program is reported in the form of relative risk.  The reported RR of exclusive breastfeeding before the program is implemented is 1.54 (this compares the program community to the control community and can be viewed as saying that women in the program area are 54% more likely to exclusively breastfeed).  The reported RR one year after program implementation is 1.81 [6].  This shows that the program has had a large effect, but the effect is reported with television controlled for and it is not clear if the relationship between television and the program are explored.  Further analysis could shed light on how mass media and community based programs are coming together to affect behavior change.  A reasonable assumption is that there is synergy between the two, but this needs to be explored further.  Although the analysis could have been taken a bit further, RACHA and BYU should be applauded for including a control group in their evaluation.  Other organizations are following suit.  HKI has completed a case-control survey, which is yet to be analyzed, and World Vision has completed a survey that includes a control group.  These surveys and future RACHA evaluations provide the opportunity to look at the effectiveness of individual community based programs on exclusive breastfeeding.  The interactions between the programs, mass media, and ANC should also be explored.

Summary of Findings & Discussion

A literature review and qualitative analysis show that a multifaceted approach is most likely the cause of the change in exclusive breastfeeding rates.  Mass media, health systems support, and community based programs are considered by many to be the key components of this approach and further analysis supports this, but their exact effect can not be estimated with the CDHS because of a lack of data.  Positive associations of each component with exclusive breastfeeding are found, and, despite its limitations, this analysis helps to show some of the ways the multifaceted approach has influenced exclusive breastfeeding.   
The mass media campaign appears to have had a direct and indirect effect on exclusive breastfeeding.  The direct effect comes from caretakers watching or listening to the programs.  Although access to media is not seen to predict exclusive breastfeeding in the CDHS 2005, the RACHA study shows that there is an association.  The lack of an association in the RACHA program area suggests that no association in the CDHS 2005 is a result of not controlling for community based programs.  The indirect effect of the campaign is the result of diffusion of ideas within the community and the campaign’s success in improving healthcare seeking behavior, specifically an increase in the number of antenatal visits.  Access to media is having a positive effect on a mother’s desire to seek health care.  According to CDHS data, access to media increases the number of ANC visits by .84.  We do not know that this is a direct result of the mass media campaign, but the lack of an association in 2000 suggests that this may be the case.  If exclusive breastfeeding is promoted during these visits, an increase in ANC visits would be responsible for some of the improvement in exclusive breastfeeding.  
Since 2000 there have been multiple trainings that include the promotion of exclusive breastfeeding.  A positive association between antenatal visits and exclusive breastfeeding in 2005 means that the right messages on breastfeeding are now getting through to mothers from providers of antenatal care, the majority of whom are midwives working at public facilities.  The lack of an association in 2000 suggests that health systems support, specifically training programs, has been effective in increasing the knowledge of midwives.  ANC is helping to promote exclusive breastfeeding, but a large proportion of women don’t receive breastfeeding counseling from midwives.    

Although community based programs can not be analyzed with the CDHS and most program evaluations do not provide conclusive evidence of their effectiveness, the RACHA study does show a positive association between their program and exclusive breastfeeding.  With almost ½ of women receiving breastfeeding counseling from people within the community, some of the change in exclusive breastfeeding is likely to have come from influential members of the community.  Community based programs were implemented independently by various organizations using different approaches.  It is not possible to say which approach has been the most effective, but the respect for TBA’s and the VHV’s role in providing breastfeeding counseling show that they have the potential to influence behavior.  The Situation Analysis shows that TBA’s are still involved in the majority of deliveries in the country and they are the ones that take care of the baby in the first few hours.  The change in the early initiation of breastfeeding, also discussed in the Situation Analysis, would not have been possible without increased knowledge of TBA’s.  This knowledge probably came from community-based programs and the TBA-midwife alliances, and trainings would have also included the promotion of exclusive breastfeeding.  The importance of TBA’s in improving the early initiation of breastfeeding suggests they also played a large role in promoting exclusive breastfeeding.
Methodology of Quantitative Analysis
In order to see if media campaigns had an effect on exclusive breastfeeding in 2005 the association between access to media and both exclusive breastfeeding and “breastfeeding with water” is tested with a probit regression analysis using 2005 data.  Access to media is divided into three groups.  Radio includes mothers that report listening to the radio at least once a week.  TV viewers follow the same criteria of watching TV at least once a week.  Media is made up of mothers that watch TV and listen to the radio at least once a week.  Probit regression of exclusive breastfeeding and breastfeeding with wate” are run on all three types of media access and antenatal visits, place of residence, wealth, season, respondent’s age, mother’s perception of child’s size, education, and child’s age are controlled for.  Regions not included in the BBC media campaign, Mondul Kiri, Ratanak Kiri, and Pailin, are not included in analysis.  

The association between ANC visits and exclusive breastfeeding is also analyzed.  Probit regression of exclusive breastfeeding on ANC visits is run controlling for wealth, education, and the age of the child with 2005 data.  The same analysis is run with data from 2000.  The probability of exclusive breastfeeding is predicted using 2005 data with ANC at the 2005 mean, the 2000 mean and zero.  Zero is used because ANC is not a significant predictor of exclusive breastfeeding in 2000.

The final analysis looks at how media is associated with ANC.  Linear regression analysis of ANC visits on Access to Media controlling for place of residence, wealth, respondent’s age, education, and child’s age.  Analysis is restricted to the provinces covered by the BBC media campaign.  The same analysis is carried out with data from 2000.  
IV. Overall Discussion

Many aspects of IYCF are changing in Cambodia.  Less women are breastfeeding and the use of infant formula is on the rise, especially in areas that have seen significant economic development.  Roasting continues, but the practice seems to have been altered to include the early initiation of breastfeeding.  Less women giving water has led to improvements in prelacteal feeding and exclusive breastfeeding.  While the increase in exclusive breastfeeding was inflated by seasonality and questionnaire wording, the adjusted (real) change is meaningful.  All of these indicators saw similar improvements from 2000 to 2005.  
The change in exclusive breastfeeding is not a result of one intervention.  Each part of a multifaceted approach has contributed to the change and within each part there are multiple programs being implemented by various organizations using different strategies.  It is not possible to say which parts of the approach have had the biggest impact because of a lack of data, but each part is positively associated with exclusive breastfeeding.  The mass media campaign increased knowledge on exclusive breastfeeding and promoted ANC.  The providers of ANC, midwives, got more contact with mothers because of an increase in ANC visits and some were able to positively influence breastfeeding practices because of exposure to multiple trainings.  In some places, TBA’s and other influential members of the community have distributed knowledge on exclusive breastfeeding gained through community based programs.  As with the different parts of the multifaceted approach, the impact of each of the trainings and community based programs can not be assessed because of a lack of data.

There is still a long way to go.  One of the reasons exclusive breastfeeding and the other IYCF indicators were able to improve so much in 2005 is that the 2000 levels were so low.  It is possible that the change has occurred in easy-to-reach populations and among women who are receptive to change.  This will mean that further change is much more difficult.  Positive steps are being taken to continue improvements.  The following key findings may help in future discussions and actions to promote exclusive breastfeeding: 
1. Continuity of surveys & the seasonal fluctuation of water
2. Formula use

3. The need for better information 
Continuity of Surveys and the Seasonal Fluctuation of Water

The biases that embellished the improvements in exclusive breastfeeding are both a result of changing the survey.  This analysis shows that a seemingly small change can have a large effect on survey results.  The difficulty of quantifying the exact effect of changes means that every effort should be made to maintain consistency in all aspects of a survey, including the questionnaire and timing of the survey.  One positive result of changes in the CDHS is that it exposed the seasonal fluctuation of giving water.  This is something that was not being discussed in conversations on exclusive breastfeeding, but its importance is now obvious.  Programs promoting exclusive breastfeeding should take into account that the weather is one of the main reasons women give their children water in Cambodia.  If women in Cambodia are to be convinced to breastfeed exclusively, the belief that a child should drink water when it is hot will have to be changed.  This could easily be included in future spots that promote exclusive breastfeeding.   
Formula Use
The reason that the rate of infant formula feeding has been so low in Cambodia is that the majority of Cambodians could not afford to formula-feed their child.  There was little demand in the country and companies that promote formula knew it.  Improvements in the economy mean that this demand is changing quickly.  This has not escaped the attention of companies promoting infant formula in the region.  During this study the consultant saw repeated examples of formula advertising, including on the television, in newspapers, and on billboards.  Pharmacies around the country are now seen to be stocking up on infant formula.  This was not the case in 2000.  Many people in Cambodia have worked hard to establish policies that protect against the marketing of formula, but these policies do not yet have teeth.  The same can be said for labor laws that entitle women to work breaks and rooms for breastfeeding.  Implementation is on the agenda in Cambodia and steps are being taken towards its realization, but the importance of immediate action on this topic can not be over-exaggerated.  This year a staff member at CARE took a picture of twins whose mother had decided to formula feed one child while breastfeeding the other because of a concern over the amount of breastmilk she could produce.  The picture was taken at one month of age and the detrimental effect of formula feeding in an unhygienic environment with high rates of infectious disease could not yet be seen.  Hopefully, the children are fortunate and this mother has changed her mind after receiving counseling, but a photograph of twins whose mother did not receive counseling shows just how important this topic is (Figure 12).    
The Need for Better Information
Almost every program evaluation reviewed for this report did not include a control area.  To assess any program four pieces of information are needed: prevalence before and after program implementation and prevalence with and without the program.  If any of this information is missing, change can not be attributed to the program with any confidence.  Some of the organizations working on nutrition are starting to use quasi-experimental designs that include a case and control area.  With the large number of organizations who work on nutrition implementing different programs across Cambodia it is difficult to get a control group, but for the same reason it is important to get better information so that the most effective programs can be used.  UNICEF has established routine data collection with the Baby-Friendly Community Initiative.  While this is a good way to build capacity and support development of HIS, it will not provide information on how effective the program is.  The program is now being scaled-up and no case-control evaluation has been carried out.  To determine which aspects of the multifaceted approach are working, better information is needed.  The DHS is not designed to evaluate programs, but it is meant to inform the health services in the country.  Health services in Cambodia, like in other countries, do not operate using the provincial borders.  Instead, the services are organized by health operational districts, which is also how programs are being implemented in the country.  It would not take much to include health operational districts in the CDHS and it would make the survey much more useful to people working on health in Cambodia.  Coordination with a CDHS that includes health operational districts could make case-control program evaluations financially feasible for many organizations.          
Training of health workers seems to have played a role in improving the rate of exclusive breastfeeding, but the impact of each type of training is not known and there is recent evidence of poor knowledge.  In 2006, more than ¼ of women using formula report to have received encouragement to formula feed by nurses, midwives, and village health volunteers [17].  Going forward, routine monitoring of health worker’s knowledge will be needed to continue improvements in IYCF.  Annual monitoring of health facility staff could easily be incorporated into the Health Information System and this would be enough to assess and inform trainings.  Supervisory visits could ensure that the influence of formula companies does not extend to the health facility.          
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for Exclusive Breastfeeding in Cambodia: Survey Comparability & Explaining Change, August 2007
Figure 1. Comparison of IYCF Indicators for Children Less Than Six Months of Age from CDHS 2000 and 2005 
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Figure 2. Exclusive Breastfeeding & Breastfeeding with Water by Age of Child in Months
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Figure 3. 2005 CDHS Question Used for Calculation of Exclusive Breastfeeding Indicator
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Figure 4. 2000 CDHS Question Used for Calculation of Exclusive Breastfeeding Indicator
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Table 1. 2000 Infant Feeding Practices by Age with Confidence Intervals

	Age
	Exclusively Breastfed
	Plain Water Only
	Water- based liquids,

Juice
	Other

Milk
	Complementary

Foods

	<2
	17.9

(12.5-24.9)
	70.1

(62.5-76.7)
	4.4

(2.1-9.0)
	3.0

(1.3-7.0)
	4.1

(2.1-7.8)

	>=2

<=3
	11.9

(7.9-17.8)
	67.5

(61.1-73.3)
	2.8

(1.3-5.6)
	6.0

(3.6-9.6)
	11.1

(7.9-15.3)

	>=4

<=5
	5.4

(2.8-10.4)
	56.4

(49.5-63.1)
	2.7

(1.4-5.4)
	1.6

(0.6-4.1)
	31.6

(26.1-37.8)

	>=6

<=9
	1.8

(0.8-4.0)
	19.4

(15.6-23.9)
	0.7

(0.3-1.8)
	0.1

(<0.1-0.3)
	71.7

(66.9-75.9)

	<4
	14.5

(11.2-18.7)
	68.6

(63.9-72.9)
	3.5

(2.0-5.9)
	4.7

(3.1-7.1)
	8.0

(5.9-10.8)

	<6
	11.4

(8.7-14.8)
	64.4

(60.4-68.3)
	3.2

(2.1-5.0)
	3.6

(2.4-5.4)
	16.1

(13.5-19.1)


Figure 5.  Breastfeeding Table from CDHS Final Report 2000 [image: image6.emf]
Table 2. 2005 Infant Feeding Practices by Age with Confidence Intervals

	Age
	Exclusively Breastfed
	Plain Water Only
	Water- based liquids,

Juice
	Other

Milk
	Complementary

Foods

	<2
	74.0

(66.2-80.5)
	18.4

(13.4-24.8)
	0.0

(-)
	6.4

(3.3-11.9)
	0.7

(0.2-2.8)

	>=2

<=3
	63.0

(55.5-69.9)
	20.2

(14.8-26.8)
	0.0

(-)
	6.9

(4.0-11.9)
	5.1

(2.7-9.4)

	>=4

<=5
	45.6

(38.0-53.7)
	27.9

(21.7-34.8)
	0.1

(0.0-0.8)
	2.4

(1.0-5.5)
	19.2

(13.7-26.1)

	>=6

<=9
	4.8

(2.9-7.9)
	8.9

(6.5-12.1)
	0.5

(0.1-2.4)
	0.1

(0.0-0.9)
	81.7

(77.1-85.6)

	<4
	67.7

(62.3-72.6)
	19.4

(15.7-23.8)
	0.0

(-)
	6.7

(4.3-10.3)
	3.2

(1.8-5.7)

	<6
	60.0

(55.6-64.3)
	22.4

(19.2-25.8)
	0.0

(0.0-0.2)
	5.2

(3.5-7.7)
	8.8

(6.6-11.6)


Figure 6.  Breastfeeding Table from CDHS Final Report 2005   [image: image7.emf]
Table 3. Probit Regression of Breastfeeding with Water on Hot Season in CDHS 2000 (coeff., p-value)

	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7
	Model

8

	Hot Season Dummy
	.29

(.01)
	.27

(.02)
	.27

(.02)
	.27

(.02)
	.29

(.01)
	.29

(.01)
	.27

(.02)
	.29

(.01)

	Child’s Age
	
	-.10

(<.01)
	-.11

(<.01)
	-.10

(<.01)
	-.09

(<.01)
	-.09

(<.01)
	-.09

(<.01)
	-.09

(<.01)

	Antenatal Visits
	
	
	-.01

(.87)
	<-.01

(.90)
	.01

(.84)
	<.01

(.96)
	<.01

(.90)
	-.01

(.83)

	Perceived Large Child Dummy
	
	
	
	-.03

(.82)
	-.04

(.72)
	-.04

(.71)
	-.04

(.74)
	-.04

(.74)

	Poorest Dummy
	
	
	
	
	-.06

(.76)
	-.05

(.79)
	-.07

(.71)
	-.07

(.71)

	Poorer Dummy
	
	
	
	
	.22

(.24)
	.23

(.23)
	.20

(.28)
	.20

(.28)

	Richer Dummy
	
	
	
	
	-.12

(.49)
	-.12

(.49)
	-.13

(.46)
	-.14

(.41)

	Richest Dummy
	
	
	
	
	-.08

(.69)
	-.09

(.65)
	-.11

(.59)
	-.15

(.48)

	No Education Dummy
	
	
	
	
	
	-.08

(.60)
	-.03

(.86)
	-.01

(.95)

	Respondent’s Age
	
	
	
	
	
	
	-.02

(<.01)
	-.02

(<.01)

	Urban Residence Dummy
	
	
	
	
	
	
	
	.19

(.31)

	N
	872
	872
	872
	872
	872
	872
	872
	872


Interactions found to be insignificant
Figure 7. Monthly Rate of Breastfeeding with Water in Children Under 6 Months of Age Using Data From CDHS 2000 and 2005 

(2000 on left Y axis, 2005 on right Y axis, month on X axis)
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Figure 8.  Average Monthly High Temperature in Cambodia

[image: image9.emf]27

28

29

30

31

32

33

34

35

36

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Avg. High Temp C.


                                                                                                                                                       Data Source: TWC

Figure 9. Probability of a Positive Response to Similar Complementary Food Questions Among Children 12 to 36 Months of Age
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Table 4. IYCF Indicators for Children Less Than 6 Months of Age Adjusted with Question Correction Ratio from National Estimate and Regional Estimate

	IYCF Indicators
	2005 Rates
	Adjusted 2005 Rates Low Estimate-national
	Adjusted 2005 Rates Point Estimate-national
	Adjusted 2005 Rates Low Estimate Regional
	Adjusted 2005 Rates Point Estimate Regional
	Adjusted 2005 Rates- High Estimate Regional

	Complementary Foods
	8.8
	8.7
	15.8
	10.6
	11.4
	12.3

	Other Milk
	5.2
	5.1
	9.4
	6.2
	6.8
	7.3

	Water Based Liquids, Juice
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Plain Water Only
	22.4
	22.0
	40.3
	40.9
	44.3
	47.7

	Exclusive Breastfeeding
	60.0
	64.2
	34.5
	42.3
	37.5
	32.7


Table 5. 2000 and 2005 IYCF Indicators for Children Under 6 Months of Age Adjusted for Seasonality and Questionnaire Bias
	IYCF Indicators
	2000 Rates from CDHS
	2005 Rates from CDHS
	2005 Rates from CDHS  Adjusted for Seasonality
	2005 Rates Adusted for Seasonality & Questionnaire Bias

	Complementary Foods
	16.1
	8.8
	8.8
	11.4

	Other Milk
	3.6
	5.2
	5.2
	6.7

	Water Based Liquids, Juice
	3.2
	0.0
	0.0
	0.0

	Plain Water Only
	47.0
	22.4
	39.0
	50.7

	Exclusive Breastfeeding
	11.4
	60.0
	47.0
	31.1


Figure 10. DHS Reported Change in IYCF Indicators for Children Less Than 6 Months of Age and Change with 2000 and 2005 Adjusted for Bias
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Figure 11.  Change in IYCF Indicators for Children Under 6 Months of Age with 2005 Rates Adjusted for Questionnaire and Seasonality Bias
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Table 6. Results from Probit Regression Analysis of Selected Breastfeeding Indicators on Access to Media for Children Less Than 6 Months of Age

	Dependent Variable
	Predictor Variable
	Coefficient
	T
	P

	BF w/ Water
	TV
	.12
	.78
	.44

	BF w/ Water
	Both TV & Radio
	.16
	.77
	.44

	BF w/ Water
	Radio
	.09
	.61
	.54

	Exclusive BF
	TV
	-.02
	-.16
	.88

	Exclusive BF
	Both TV & Radio
	.01
	.04
	.97

	Exclusive BF
	Radio
	-.01
	-.09
	.93


SES, education, place of residence, child’s age, mother’s age, ANC, and seasonality controlled for
Table 7. Coefficient Table for Probit Regression Analysis of Exclusive Breastfeeding on ANC for Children Less Than 6 Months of Age

	Variables
	Model 1

Coefficient

(t, p)
	Model 2

Coefficient

(t, p)

	ANC
	.051

(1.71, .09)
	.076

(2.2, .03)

	Richer
	
	-.452

(-2.9, <.01)

	Richest
	
	-.730

(-3.8, <.01)

	No Education
	
	-.551

(-2.45, .01)

	Primary Education
	
	-.255

(-1.38, .17)

	Age of Child in Months
	
	-.211

(-5.8, <.01)

	N
	790
	790


Interactions not significant

Table 8. Probit Regression Analysis of ANC Visits on Access to Media for Children Under Six Months of Age

	Variables
	Coefficient
	Standard. Error
	T
	P

	Access to TV & Radio
	0.84
	0.32
	2.66
	0.01

	Urban Residence
	-0.23
	0.34
	-0.65
	0.51

	Poorest
	-0.74
	0.28
	-2.64
	0.01

	Poorer
	-0.18
	0.28
	-0.62
	0.53

	Richer
	0.01
	0.35
	0.04
	0.97

	Richest
	1.38
	0.52
	2.69
	0.01

	Respondent’s Age
	-0.01
	0.01
	-0.98
	0.33

	No Education
	-1.22
	0.41
	-2.98
	0.00

	Primary Education
	-0.85
	0.37
	-2.31
	0.02

	Age of Child in Months
	-0.02
	0.05
	-0.30
	0.77


Interactions not significant

Figure 12.  Mother with Twins at Islamabad Children’s Hospital (one child was breastfed by the mother while the other was fed breast milk substitutes because of a concern over insufficient breast milk production)
[image: image16.emf]
                                                                                    Source: UNICEF
Annex I. Provincial Variation in IYCF Indicators

Rates that are adjusted for seasonality are adjusted using a correction factor designed for the national level.  All provinces were not affected equally by seasonality and this should be taken into consideration when viewing estimates on exclusive breastfeeding and breastfeeding with water.

2005 Rate of Exclusive Breastfeeding and Percentage Point Change Ranked by Region and Adjusted for Seasonality

	Province
	2005 Exclusive Breastfeeding Rate
	Province
	Percentage Point Increase in Exclusive Breastfeeding

	Svay Rieng
	60.97
	Kratie
	53.56

	Kratie
	58.58
	Kampong Chhnang
	45.23

	Banteay Mean Chey
	55.53
	Banteay Mean Chey
	40.93

	Pursat
	54.70
	Svay Rieng
	40.80

	Kampong Chhnang
	54.26
	Prey Veng
	38.41

	Prey Veng
	48.06
	Takeo
	37.99

	Kampot & Krong Kep
	45.70
	Pursat
	36.54

	Takeo
	42.48
	Kampot & Krong Kep
	34.83

	Kampong Speu
	41.75
	Kampong Speu
	33.69

	Preah Vihear & Steung Treng
	40.69
	Kandal
	28.42

	Battambang & Krong Pailin
	38.99
	Preah Vihear & Steung Treng
	26.52

	Kampong Cham
	36.78
	Otdar Mean Chey
	19.26

	Kandal
	36.71
	Battambang & Krong Pailin
	18.99

	Siem Reap
	36.42
	Phnom Penh
	17.98

	Otdar Mean Chey
	34.02
	Kampong Thom
	17.62

	Mondol Kiri & Rattanak Kiri
	33.93
	Siem Reap
	13.43

	Kampong Thom
	27.88
	Kampong Cham
	4.32

	Phnom Penh
	25.61
	Krong Preah Sihanouk & Kaoh
	0.79

	Krong Preah Sihanouk & Kaoh
	16.92
	Mondol Kiri & Rattanak Kiri
	-14.65


2005 Rate of Breastfeeding with Water and Percentage Point Decrease from 2000-2005 Ranked by Region and Adjusted for Seasonality

	Province
	2005 rates of breastfeeding with water
	Province
	Percentage point decrease in breastfeeding with water from 2000- 2005

	Kratie
	25.36
	Kratie
	38.01

	Pursat
	27.11
	Svay Rieng
	35.78

	Banteay Mean Chey
	27.53
	Otdar Mean Chey
	35.47

	Svay Rieng
	27.92
	Banteay Mean Chey
	35.01

	Phnom Penh
	28.00
	Kandal
	33.43

	Kampong Chhnang
	29.28
	Prey Veng
	31.66

	Kampong Cham
	29.58
	Kampong Chhnang
	27.96

	Battambang & Krong Pailin
	31.10
	Pursat
	25.45

	Prey Veng
	33.25
	Phnom Penh
	22.62

	Kandal
	36.06
	Kampong Cham
	22.15

	Kampong Speu
	36.49
	Battambang & Krong Pailin
	20.96

	Takeo
	37.42
	Kampong Speu
	19.96

	Krong Preah Sihanouk & Kaoh
	39.01
	Krong Preah Sihanouk & Kaoh
	18.07

	Preah Vihear & Steung Treng
	40.06
	Siem Reap
	9.62

	Kampong Thom
	40.44
	Preah Vihear & Steung Rreng
	9.56

	Kampot & Krong Kep
	41.85
	Kampot & Krong Kep
	8.38

	Siem Reap
	42.54
	Takeo
	2.35

	Mondol Kiri & Rattanak Kiri
	46.39
	Kampong Thom
	-3.60

	Otdar Mean Chey
	49.78
	Mondol Kiri & Rattanak Kiri
	-20.65


2005 Proportion of Mothers Initiating Breastfeeding within One Hour of Birth and Percentage Point Change from 2000-2005 Ranked by Region

	Province
	2005 Proportion of Mothers Initiating Breastfeeding within One Hour of Birth
	Province
	Percentage Point Change from 2000-2005

	Pursat
	72.0%
	Pursat
	65.3

	Takeo
	66.8%
	Takeo
	54.3

	Kandal
	62.9%
	Kandal
	48.0

	Preah Vihear & Steung Treng
	57.8%
	Preah Vihear & Steung Treng
	44.2

	Battambang & Krong Pailin
	45.1%
	Battambang & Krong Pailin
	38.9

	Svay Rieng
	41.8%
	Krong Preah Sihanouk & Kaoh
	32.4

	Phnom Penh
	37.7%
	Kampot & Krong Kep
	29.0

	Krong Preah Sihanouk & Kaoh
	36.9%
	Siem Reap
	26.8

	Siem Reap
	34.1%
	Phnom Penh
	26.1

	Kratie
	33.5%
	Kratie
	21.0

	Kampot & Krong Kep
	31.0%
	Kampong Thom
	20.8

	Kampong Speu
	28.5%
	Svay Rieng
	12.4

	Kampong Thom
	27.6%
	Otdar Mean Chey
	11.8

	Banteay Mean Chey
	21.7%
	Prey Veng
	9.5

	Mondol Kiri & Rattanak Kiri
	18.1%
	Kampong Chhnang
	7.4

	Otdar Mean Chey
	17.8%
	Kampong Cham
	7.3

	Prey Veng
	15.9%
	Kampong Speu
	2.6

	Kampong Chhnang
	13.4%
	Banteay Mean Chey
	-6.9

	Kampong Cham
	13.0%
	Mondol Kiri & Rattanak Kiri
	-9.2


2005 Rate of the Use of Infant Formula and Percentage Point Change from 2000 to 2005 Ranked by Region

	Province
	2005 Rate of the Use of Infant Formula
	Province
	Percentage Point Change in Use of Infant Formula from 2000 to 2005 (2005-2000)

	Kampong Speu
	0.00%
	Kandal
	-2.55%

	Mondol Kiri & Rattanak Kiri
	0.00%
	Mondol Kiri & Rattanak Kiri
	-1.67%

	Otdar Mean Chey
	1.02%
	Banteay Mean Chey
	-1.52%

	Preah Vihear & Steung Treng
	1.06%
	Svay Rieng
	-1.51%

	Siem Reap
	1.67%
	Siem Reap
	-1.32%

	Pursat
	2.22%
	Preah Vihear & Steung Treng
	-0.97%

	Kampong Chhnang
	2.70%
	Kampong Chhnang
	-0.68%

	Kampot & Krong Kep
	2.75%
	Pursat
	-0.59%

	Takeo
	2.93%
	Kampong Speu
	0.00%

	Svay Rieng
	2.98%
	Otdar Mean Chey
	1.02%

	Banteay Mean Chey
	3.75%
	Takeo
	1.29%

	Kandal
	4.11%
	Kratie
	1.51%

	Prey Veng
	5.55%
	Kampong Thom
	1.73%

	Battambang & Krong Pailin
	6.44%
	Kampot & Krong Kep
	2.75%

	Kampong Thom
	7.58%
	Prey Veng
	3.59%

	Kratie
	8.07%
	Battambang & Krong Pailin
	4.62%

	Krong Preah Sihanouk & Kaoh
	8.90%
	Krong Preah Sihanouk & Kaoh
	6.66%

	Kampong Cham
	8.94%
	Phnom Penh
	8.63%

	Phnom Penh
	31.20%
	Kampong Cham
	8.94%


ANNEX II.  Overview of Research, Policies, and Programs Related to Breastfeeding in Cambodia

Overview

Even before 2000 infant and young child feeding (IYCF) was known to be an issue in Cambodia.  In 1993, after a UNICEF survey showed poor IYCF practices in Cambodia, the government began to address the issue.  They verbally committed to the International Code for the Marketing of Breastmilk Substitutes and acknowledged the need to make pediatric facilities “Baby Friendly.”  In 1995 a National Nutrition Plan of Action was adopted, which mentioned the promotion of breastfeeding.  In 1997 a labor law was passed that entitled women to work breaks for breastfeeding. This was followed by the Cambodia Nutrition Investment Plan in 1998.  At the same time there were various NGO’s, including CARE, World Vision and RACHA, working towards improving feeding practices in the country.  While some work was being done on IYCF in the ‘90s, data from surveys in 2000 brought renewed attention to the subject.      

In 2000, the Reproductive and Child Health Alliance (RACHA) carried out The Pathway to Survival Study in collaboration with the National Center for Maternal and Child Health and the National Pediatric Hospital.  Exclusive breastfeeding was cited as an important preventive measure in the survey’s final report, which also put the rate of exclusive breastfeeding at 1%.  The 2000 Cambodia Demographic and Health Survey’s rate of exclusive breastfeeding (11.4%) was higher than the RACHA results, but it still highlighted the problems with infant feeding in Cambodia.  The survey also showed problems with malnutrition in Cambodia.  With this new information the Ministry of Health’s National Nutrition Program recommended recommencement of the IYCF program.  This led to the establishment of the Infant and Young Child Feeding Technical Working Group (IYCF-TWG).  The Ministry of Health also adopted the Baby Friendly Hospital Initiative.  In the coming years staff of hospitals joining this initiative would be trained in breastfeeding counseling.  IYCF continued to be advocated in the next couple of years.  In 2001 a Draft Law on Marketing of Products for IYCF was developed and celebrations for World Breastfeeding Week began in the country.  In 2001 the Implementation Guidelines for the National Policy on Primary Health Care set out a strategy for community participation in development and local health services.  This document created terms of reference for management structures supported by the Ministry of Health and the Ministry of Rural Development.  In 2002 the MoH adopted a National Policy on IYCF, which outlined, among other interventions, a mass media campaign to be organized by UNICEF and the National Breastfeeding Program.  

In 2003 attention was once again brought to nutrition issues in the country; this time by a MoH Benchmark Report on Malnutrition and Mortality.  A new Cambodian Nutrition Investment Plan for 2003-2007 was developed based on the ’95 NNPA and the ’98 CNIP.  The new CNIP called for an exclusive breastfeeding rate of 25% by the year 2007.  Exclusive breastfeeding was also mentioned in the 2003-2007 Health Sector Strategic Plan.  In the same year breastfeeding counseling training was integrated into the midwifery curriculum.  An evaluation carried out in 2003 found that the UNICEF Seth Koma (Child’s Rights) Programme was not doing enough to improve nutrition outcomes in the country.  As a result the community-based growth monitoring program was discontinued and more simple interventions were suggested to take its place.  One of the suggestions was breastfeeding promotion.  This, along with a consultation in the following year, would lead to the start of the Baby Friendly Community Initiative (BFCI). 

In 2004 a high-level consultation on Millennium Development Goal 4 (Reducing Child Mortality) brought specific attention to breastfeeding by highlighting exclusive breastfeeding as a priority for the country.  In 2004 the MoH, UNICEF, RACHA, and CARE supported the development of BFCI, a community-based program to promote IYCF.  The program piloted in 35 communities over the next year and would subsequently be expanded to over 600 villages by the end of 2005.  Community Integrated Management of Childhood Illness (C-IMCI) also began in 2004 (a community-based approach for IMCI had been used in the country by various NGO’s for some time).  This program set out to promote Twelve Key Family Practices; breastfeeding was listed as a priority.  In addition to the development of new programs to target breastfeeding the issue continued to be advocated and the media became a tool for change.  In the same year the IYCF-TWG and the NNP came together to increase the scope of activities of World Breastfeeding Week (1st week of August) and to expand coverage to the entire country.  The new activities included the development of a WBW Kit, which provided participants with breastfeeding songs, TV spots, banners and leaflets.  2004 also saw the beginning of BBC World Service Trust broadcasts to improve maternal and child health.  Exclusive breastfeeding was one of the main messages promoted nationally in radio, TV, and print.  This multimedia campaign continued into the next year, which was also the year that the first hospital achieved “Baby Friendly” status in Cambodia.  

In 2005 The Sub-Decree on the Marketing of Products for IYCF was passed, after the original 2001 draft law was changed to a sub-decree to speed up approval.  A Child Survival Partnership Workshop in 2005 led to the creation of the NGO Child Survival Partnership Working Group and work began on a National Communication Strategy for the Promotion of IYCF.  Training of health center staff in the Minimum Package of Activities Nutrition Module began, which would reach 35% of health centers in the country by the end of 2006.  The CDHS was carried out from September 2005 to early March of 2006.

Since 2005 advocacy for breastfeeding has continued, the community-based initiatives are being revised and expanded, and steps are being taken to enforce the Sub-Decree on Marketing of Products for IYCF.  Celebrations around WBW continue to advocate for exclusive breastfeeding and a report on Women and Work in the Garment Industry has brought attention to breastfeeding challenges in the workplace.  IYCF training for nurses and doctors is being developed and the BFCI is being revised for expansion. 












































































� Significance tests use a Pearson’s Chi Square Test unless otherwise noted


� The exclusive breastfeeding rate is calculated among women that are currently breastfeeding.  Never breastfeeding and early weaning would further reduce the probability of reaching six months of age having only received breastmilk.


� ““breastfeeding with water”” refers to the practice of giving both breastmilk and water to a child.


� In Cambodia communities can be divided into three levels: Group (Krom), Village, and Commune.  A group consists of ten households (on average) that are under the supervision of a chief.  A village consists of 163 households (on average) that are physically close together.  A commune is a group of villages, 8 on average [impguide].


� This ratio comes from the Implementation Guidelines for The National Policy on Primary Health Care.
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