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2009 Cambodia Survey on Iodine Nutrition

Executive Summary   
4

Survey Objective and Sample
The 2009 Cambodia Survey on Iodine Nutrition (CSIN 2009) was carried out to monitor the coverage and quality of iodized salt, and the level of urinary iodine excretion. The survey includes a purposeful sample of thirty schools that participated in the 2008 CSIN and are located in provinces with low coverage of iodized salt or abnormal urinary iodine excretion. The total sample size of the survey is 916 and the response rate was 99.6%. Survey findings are representative of the selected schools and should not be extrapolated to the provincial or national level.
Coverage & Quality of Iodized Salt
 According to the WYD tester, the percentage of salt with any iodine dropped from 98% in 2008 to 53% in 2009 in selected schools. Over the same time period the percentage of salt meeting the government requirement for iodization fell from 45% to 21%. The decrease in iodized salt has been attributed heavy rainfall in 2009, which led to production of discolored salt. The poor appearance of Cambodian salt led to increased demand for illegally imported, non-iodized salt that has a better appearance and is less costly.
Urinary Iodine Excretion
The median urinary iodine excretion (UIE) of school children shows a significant downward trend, decreasing from 187.8 µg/l in 2008 to 115.3 µg/l. In 2009, UIE is just above the cut-off (between 100 and 300 µg/l) for adequate iodine 
intake of a population. The percentage of samples above 300 µg/l dropped from 32% to 16%, while the percentage less than 50 µg/l increased from 12% to 23%.
Rapid Test Kit for Trend Analysis
The negative trend in coverage of iodized salt was not detected using the Rapid Test Kit (RTK), which is the test used in large scale surveys such as the Demographic and Health Survey. When iodine levels are low the RTK has low sensitivity. If the situation goes from a large percentage of salt with a low level of iodization to a large percentage of salt with no iodine, as was the case in this survey, the RTK may show no change.  
Cambodia Millennium Development Goal Target 1.8
Target 1.8 of the Cambodia Millennium Development Goals is to increase the proportion of households using iodized salt from 14% in 2000 to 90% in 2015. The majority of salt used in Cambodia is coarse and iodization of this type of salt is not uniform. Samples taken from a bag of appropriately iodized coarse salt will only show that 68% contains iodine when tested with RTK. The target of 90% is likely not achievable.   
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1. Introduction and Background

General Information (2009) (1) (2)
Population – 13,395,682
Population under 15 – 4,514,345
Crude Birth Rate – 26
Life expectancy at birth – approximately 62.5 y
Infant mortality – 60/1000 live births
GDP per capita – USD 518
Iodine is an essential micronutrient. The daily required intake varies from 90 µg/day for children under 5 years to 250 µg/day for pregnant and breastfeeding women. The adequate intake for school children and adults is 150 µg/day.
Though the consequences of nutritional iodine deficiency have been known for a long time, its elimination has only become a global priority in the last two decades. Iodine deficiency is the most frequent cause of preventable brain damage in children and can be overcome by a sufficient daily intake of iodine. 
	[bookmark: _Toc252795516]Table 1. Indicators of elimination of Iodine Deficiency Disorder (IDD) as a significant public health problem in a population (1)

	Indicator
	Objective

	Urinary iodine level:
 Median (µg/l)
 Proportion of samples with UI levels below 100 µg/l
 Proportion of samples with UI levels below 50 µg/l
	
 100-300
 < 50%
 < 20%

	Salt iodization:
 Proportion of households consuming adequately iodized salt
	
 > 90%



Universal Salt Iodization (USI) is the most reliable, cheap and safe method for the prevention and elimination of Iodine Deficiency Disorder (IDD). To eliminate IDD as a significant public health problem in a population, more than 90% of the households in a population must consume quality iodized salt. The objective of the USI program for elimination of IDD is the normalization of iodine consumption for the entire population. This objective is achieved once it can be shown that the urinary iodine (UI) of the population stabilizes in a range from 100 to 300 µg/l. 
Table 2 presents epidemiological criteria established by the World Health Organization (WHO), the United Nations Children’s Fund (UNICEF) and the International Council for the Control of Iodine Deficiency Disorders (ICCIDD) for assessing the severity of iodine deficiency based on median urinary iodine (UI) levels. 

	[bookmark: _Toc252795517]Table 2. Epidemiological criteria for assessing iodine nutrition based on median urinary iodine concentrations of school-aged children (≥6 years)* (1)

	Median urinary iodine (µg/l)
	Iodine intake
	Iodine status

	< 20
	Insufficient
	Severe iodine deficiency

	20-49
	Insufficient
	Moderate iodine deficiency

	50-99
	Insufficient
	Mild iodine deficiency

	100-199
	Adequate
	Adequate iodine nutrition

	200-299
	Above requirements
	Likely to provide adequate intake for pregnant/lactating women, but may pose a slight risk of more than adequate intake in the population 

	≥300
	Excessive
	Risk of adverse health consequences (iodine-induced hyperthyroidism, autoimmune thyroid diseases)


* - Also applies to adults, but not to pregnant and lactating women 


IDD has long been recognized as a significant public health problem in Cambodia. In 1997, results of a national survey showed a total goiter rate (TGR) of 12 % among 8 to 12 year-old school children (3). In 9 of 20 provinces surveyed, TGR was above 20%, while 4 provinces had a TGR close to 40%, some eight times higher than the cutoff rate of 5% used by WHO to indicate whether IDD is a public health problem. 
The Royal Government of Cambodia initiated a National Sub-Committee for the Control of Iodine Deficiency Disorders (NSCCIDD) in 1996 to fight this problem, focusing on USI as the primary intervention strategy to improve the iodine status of the population.
The production of iodized salt started in 1999, though with limited success to produce sufficiently large quantities. In 2000, only 14% of households were found to use iodized salt. Due to lack of sufficient legislation and enforcement of the legislation existing, many small to medium salt producers in the coastal provinces of Kampot and Kep continued to produce non-iodized salt. The situation changed dramatically when the Sub-Decree No.69 on “The Management of Iodized Salt Exploitation” was signed by the Prime Minister on October 20, 2003, and put into effect in October 2004. 
The Salt Producers Community of Kampot and Kep (SPCKK) was formed, with the participation of 167 salt producers.  SPCKK is responsible for the coordination and managing of the iodization of salt, as well as for marketing and sales of all salt. The salt producers are shareholders of the SPCKK, with size of share proportional to the size of their operations. 

Salt Production in Cambodia
Cambodia requires roughly 80,000 MT of iodized salt for human and animal consumption, and another 20,000 MT for industrial purposes. 85% of the salt used in the country is produced in Cambodia, mostly by solar plants in Kep and Kampot. The remaining 15% of required salt is imported from Vietnam, Thailand and Lao People’s Democratic Republic. 
The annual production of salt ranges between 85,000 to 160,000 MT, depending on weather conditions and mean overcast during the production season (4).  
The produced salt is either coarse or refined, with the two forms being different in the quality of their iodization. Coarse salt is produced through solar evaporation, a process highly dependent on good weather conditions. It is either sold directly or goes through refineries where it is boiled to a finer grain. The iodization quality of refined salt is higher but refined salt only makes up 20% of the domestically produced salt.
Due to poor weather conditions in 2009, the salt yield was below the country’s needs (60,000 MT) and SPCKK was granted the permission to import iodized salt from China for this crop year.
 (
Figure 
1
.  Main sources of iodized salt in Cambodia
)[image: ]Based on iodized salt production data, the average consumption of salt per capita in Cambodia amounts to at least 15 g/day, including use of iodized salt supplied to the processed food industry and used in fish sauce, pickles, and other processed foods. The latter data is supported by the findings of the Cambodia Socio-Economic Survey 2004, which estimates the per capita consumption of iodized salt at 17-27g/day(5). Based on an average of 22g/day, the annual consumption of iodized salt would be in the order of 107,000 t. This figure is quite in line with the amount of salt iodized by SPCKK. Taking into account the use of salt by non-food segments of the industry (textile dying, water treatment, swimming pools, etc.), it might be concluded that average human per-capita consumption amounts to only about 17g/day (4). 

Iodized Salt Coverage in Cambodia
Usage of iodized salt in households increased drastically from 14% of all households in 2000 to 73% in 2005 (Cambodia Demographic and Health Survey (CDHS), 2000 (6) and 2005 (7) ). The Cambodia Anthropometric Survey, conducted in 2008, focused on households with children less than 5 years old and showed that 72% of these households used iodized salt (8). This number was confirmed by the results of the National Representative Survey of Iodine Nutrition and Implementation of Universal Salt Iodization Program in Cambodia (CSIN 2008) (9) done in the same year, which showed that 74% of all students had access to iodized salt in their homes. CDHS 2005 showed significant differences in iodized salt access in different provinces. The CSIN 2008 also correlated well with this, even if this study was not designed to be representative at provincial levels. Kampot and Kep, the two salt producing regions, and Svay Rieng, which borders Vietnam, were shown to have the lowest percentage of iodized salt used in households: 
· CDHS 2005: 36% for Kampot and Kep and 16% for Svay Rieng 
· CSIN 2008: 28% in Kampot, 8% in Kep and 29% in Svay Rieng. 

It is not surprising that while the percentage of households using salt with any iodine has climbed over 70% in recent years the per cent of households using adequately iodized salt has also improved. Salt is considered to be adequately iodized if it contains more than 15 parts per million (ppm) of iodine. The exact quantity of iodine was not tested in the 2000 and 2005 CDHS surveys, but testing of iodine quantity in salt included in the school-based surveys of 2005 and 2008. From 2005 to 2008, the national use of adequately iodized salt increased from 51% (CSIN 2005) to 62% (CSIN 2008). 
	
Surveys of urinary iodine excretion (UIE) in school children 
As shown by the CSIN 2008, more than 95% of Cambodians lived in provinces with a median UIE of over 100µg/l, showing an adequate intake of iodine.  Only in three provinces (Kep, Kampot and Mondulkiri) was the median UIE below 100µg/l. The low UIE and low iodized salt coverage in Kep and Kampot are consistent with these findings which are explained by ‘leakages’ of non-iodized salt from salt production sites.
The CSIN 2008 reached most targets that were set by the guide for program managers (1) . The median UIE was 222 µg/l – the accepted range of the median UI was set for 100 - 300 µg/l - , the proportion of samples with any level of iodine deficiency was supposed to be under 50% and was 12%, while only 9% of the samples were classified as moderately or severely iodine deficient – goal set for <20%. 23% of all samples displayed excessive iodine intake of >300 µg/l which was a higher percentage than expected. Though an excessive intake of iodine could potentially lead to adverse health consequences like iodine-induced hyperthyroidism or autoimmune thyroid disease, the positive effects on the entire population associated with adequate iodine intake far outweigh the slight risks associated with excessive iodine intake. 
[bookmark: _Toc255312709]2. Survey Methods and Sampling 
[bookmark: _Toc255312710]2.1 Background on CSIN 2008 (9)
The first national school based study on iodine coverage in Cambodian school children was conducted in March 2008 by the NSCIDD with technical support from UNICEF. Schools from urban and rural areas of all provinces were included in this survey and it was designed to be nationally representative.
Within each school, 30 samples of salt from school children’s households were tested qualitatively for iodine with rapid test kits (RTKs), and one third of samples were further tested in a laboratory in Phnom Penh using the WYD iodine checker[footnoteRef:1]) to measure the exact quantity of iodine in the salt. In each school, fifteen urine specimens were collected for UI measurement. The UI determinations were performed in a laboratory of Mahidol University (Bangkok, Thailand), a member of the International Resource Laboratories for Iodine – (IRLI)[footnoteRef:2]).  [1: ) 	The WYD Iodine Checker is a hand-held instrument that quantitatively measures the salt iodine content on the basis of a colorimetric method]  [2: )	Network laboratories are regularly subjected to quality control testing by the Centers for Disease Control and Prevention in Atlanta, USA] 

Six 3-person teams were formed by NSCIDD to conduct the study, with each team in charge of 12 schools. One team member was responsible for child registration and completion of survey forms; a second member handled the collection and testing of salt samples, and the third person collected urine samples.  Each team’s work and progress was overseen by a designated “team leader”. One member of NSCIDD was assigned the overall responsibility for the survey (“survey manager”), including survey preparation, execution and post-survey data processing. 

[bookmark: _Toc255312711]2.2 CSIN Survey 2009

Sample Design
The CSIN 2009 sample design is based on the objectives of the survey, which were to monitor the coverage and quality of iodized salt and the level of UIE in specific areas. Most provinces in both the CDHS 2005 and the CSIN 2008 showed adequate iodization and UIE, so in the CSIN 2009 only schools in provinces fulfilling certain criteria were selected. Provinces were divided into five groups with the following characteristics as evidenced from the CSIN 2008 and the CDHS 2005: 
1) low coverage of iodized salt and low UIE (Kampot, Kep),
2) low coverage of iodized salt but high UIE (Svay Rieng),
3) coverage of iodized salt above 50% but low UIE (Mondulkiri),
4) coverage of iodized salt above 50% with adequate UIE (Kampong Chhnang, Koh Kong, Prey Veng) and
5) Coverage of iodized salt above 50% with very high UIE (Kampong Cham, Kampong Thom, Siem Reap).

Thirty schools that participated in the CSIN 2008 were purposefully selected to allow trend analysis. Students were selected in the same way as 2008; a class was randomly selected and all students included in the study. The total sample size was 916 and the response rate was 99.6%.  

Data Collection & Entry and Laboratory Analysis 
The survey was carried out by staff of the NSCIDD, the Ministry of Education (School Health Department), and the Provincial Office of Education. School directors also assisted in the study. All enumerators were involved in the CSIN 2008. Provincial level staff received refresher training by the NSCIDD and Ministry of Education in a two-day workshop. 
Data collection started and finished in October 2009. In each school, 30 samples of household salt were tested with the RTK; 15 urine specimens and 15 subsamples of salt were collected for laboratory testing. 
The 2009 survey used the same tests and laboratories as the 2009 survey. Data entry was conducted by Digital Divide Data using double-entry. 

Data Analysis
Data analysis was carried out by members of UNICEF in Phnom Penh in collaboration with the NSCIDD. All analysis used SPSS 17 (Statistical Package for the Social Sciences). Significance testing was done using Pearson’s Chi-Square for categorical data and the Mann-Whitney U test for continuous data with an abnormal distribution. Pearson’s Correlation Coefficient is used for assessing the relationship between two continuous variables. Complex sampling techniques were not used.

Limitations
Limitations of this study include its narrow geographic scope, potential surveillance bias and simplified data analysis. These limitations should be kept in mind when using results from this study and findings should be corroborated with additional evidence. The purposeful selection of fifteen schools from five provinces means that trends from this survey cannot be extrapolated to the provincial or national levels. Repeating surveys in the same schools, a form of surveillance, has the potential to bias estimates because study participants may have altered their behaviors due to the last survey. Data analysis is limited by the sample design. In both 2008 and 2009 survey respondents were selected by randomly selecting a class within each selected school. All children from the class are included in the survey. It is not a simple random selection of students in each school. In significance testing complex sampling techniques were not used for ease of analysis.  
[bookmark: _Toc255312712]3. Coverage and quality of iodized salt in schools in selected provinces
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)[image: ]Results of RTK testing of salt samples to determine the proportion of salt with iodine did not show significant differences (p = 0.420 Pearson’s Chi-Square, two-sided) between samples collected in 2008 (55.3% showed iodine) and 2009 (55.8% showed iodine). However, there has been a statistically significant and meaningful drop in the coverage of iodized salt, as shown below. Estimates using the RTK did not accurately represent the situation due to limitations with the test itself. This is discussed further in the annex. 
Using the WYD tester the percentage of salt with no iodine has climbed from 2% in 2008 to 47% in 2009; there was a corresponding drop in the percentage of adequately iodized salt over the same time period. In 2009 only 21% of the samples were adequately iodized, while in 2008 this proportion was 45% (Table 3). 


	[bookmark: _Ref251850923][bookmark: _Toc252795518]Table 3. Per cent of adequate and inadequate iodized salt in samples from selected schools, using WYD, CSIN 2009

	
	No iodization

	Inadequate iodization
(< 15 ppm)
	Adequate iodization
(>15 ppm)
	N

	2008
	2.2%
	52.4%
	45.4%
	229

	2009
	46.7%*
	32.9%
	20.9%
	407

	*difference between 2208 and 2009 sig. p < 0.001 Pearson’s Chi-square, two-sided 



A look at the salt fulfilling governmental requirements of iodization shows a similar pattern (Table 4). In 2008, 23% of salt samples showed an iodization level meeting governmental requirements. In 2009, this percentage decreased to less than 9%. The percentage of salt samples below governmental requirements increased from 74% in 2008 to 88% in 2009.  
	[bookmark: _Ref251916886][bookmark: _Toc252795519]Table 4. Per cent meeting governmental requirements of salt samples from selected schools, using WYD, CSIN 2009

	
	Below governmental requirement (<30 ppm)
	Meets governmental requirement (30-60 ppm)
	Above governmental requirement (>60 ppm)
	n

	2008
	73.8%
	22.7%
	3.5%
	229

	2009
	87.7%*
	8.6%
	3.7%
	407

	*sig. <0.001 using Pearson’s Chi-square 2-sided



To determine whether the decline in salt iodization occurred in certain salt types, the iodine content of the salt was analyzed according to the salt type they were found in. (Table 5)
Looking at the iodization of the different salt types, we see a general decline independent of whether the salt was refined or coarse (Table 5). As shown in the CSIN 2008 the refined salt, the salt of higher quality, is better in complying with the iodization requirements.
	[bookmark: _Ref251917054][bookmark: _Ref251917072][bookmark: _Toc252795520]Table 5. Iodization of coarse and refined salt in samples from selected schools using WYD testing, CSIN 2009

	salt type*
	
	No iodine
	Inadequate iodine
	Adequate iodine levels
	n

	Coarse
	2008
	3.6%
	65.0%
	31.4%
	137

	
	2009
	48.6%
	41.6%
	9.8%
	214

	Refined
	
	
	
	
	

	
	2008
	.0%
	32.5%
	67.5%
	83

	
	2009
	43.5%
	23.4%
	33.2%
	184

	*18 samples unidentified




[image: ] 
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Figure 
3
. Correlation between iodized salt and UIE in samples from selected schools, using WYD, CSIN 2009
   [sig. at p<001 using Pearson’s Correlation]
)Although iodine is absorbed through the normal diet from food items such as fish, it is sometimes not enough and iodized salt is a very important source of iodine in Cambodia. The following scatterplot figure shows the relationship between iodine in salt and UIE at the individual level; the highly significant positive correlation shows that iodized salt is a very important source of iodine.  
With a decline in salt iodization, a corresponding decline in UIE and an increase in iodine deficiency is expected. This is explored in the following section.

[bookmark: _Toc255312713]4. Iodine nutrition of Cambodia population

[image: ]The median UIE levels of school children show a significant downward trend from 187.8 µg/l in 2008 to 115.3 µg/l in 2009, just above the lower range of the UIE level indicating adequate iodine intake (between 100 and 300 µg/l), according to the  guidelines for eliminating iodine deficiency (1).
Disaggregating the data into levels of urinary iodine excretion (Table 2.) gives the opportunity to look at the general trend of iodine consumption of both years. It should be noted that individual deficiency is not measured with urinary iodine excretion and the deficiency cut-offs presented earlier apply only to the population level. 
The per cent of our sample with very low UIE (0 to 49 µg/l) has nearly doubled from 2008 to 2009, going from 12% to 23%. In the same time period the percentage of very high UIE (over >300 µg/l) decreased from 32% to 16% (Table 6). These trends are expected as a result of the general decline in salt iodization presented in the previous section.

	[bookmark: _Toc254869064]Table 6. Urinary Iodine Levels (µg/l) in samples from selected schools, CSIN 2009

	
	<19
	20-49
	50-99
	100-199
	200-299
	>300
	n

	2008
	4.3%
	7.4%
	17.1%
	23.2%
	16.2%
	31.8%
	444

	2009
	5.1%
	17.8%
	18.7%
	30.1%
	20.0%
	16.3%
	449



[bookmark: _Toc255312714]5. Conclusions and Recommendations

To follow up on the lower iodine level in consumed salt and lower urinary iodine excretion, a meeting with the SPCKK and a spot test at production level were carried out.  
The spot test included WYD testing of bagged, iodized salt awaiting transport at two iodization facilities in Kampot. Both coarse and refined samples were taken and both showed iodization levels that met government requirements. The current iodization appears to be adequate.
The SPCKK tested salt imported from China in 2009 for iodine and found the salt to be adequately iodized. It is not clear how systematic the testing was. The SPCKK attributed decreased iodine levels to an increased demand for illegally imported, non-iodized salt. This occurred because heavy rainfall led to production of poor quality salt in Cambodia; the Cambodian salt in 2009 had a brownish color. Illegally imported salt had a better appearance and was cheaper, leading to increased demand.  
The SPCKK has already taken steps to address the problem of demand: 
· The overall price for salt was set to 50% of the original price, making it cheaper than illegally imported salt
· To motivate salt producers to produce higher quality salt, they are allowed to charge higher prices for high quality product
While the steps taken by the SPCKK should mitigate the impact of increased demand for non-iodized salt in the short term, steps should also be taken to reduce production vulnerability. This should be included in a business plan for the SPCKK. In addition, the SPCKK should be trained in Lot Quality Assurance Sampling to test salt when importation is required and to improve self-monitoring. Current efforts by the NSCIDD and CamControl to limit importation of non-iodized salt and educate the public on iodized salt should continue. 
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[bookmark: _Toc255312717]Explanation for RTK not detecting a negative trend in USI

RTK is used for qualitative measurements of iodine in salt. In salt production it is used as a quick way to do quality checks and household surveys such as the Cambodia Demographic and Health Survey use the test to monitor USI programs at the provincial and national levels. The Cambodia Millennium Development Goals target 1.8, increasing the proportion of households using iodized salt, is measured with the RTK. At low levels of salt iodization the RTK is known to have low sensitivity (samples with iodine are shown not to have iodine). 
The WYD tester for quantitative measurement is also used in the factories and is employed in school-based surveys to monitor adequately iodized salt and urinary iodine excretion. 

	Table 1. Detected iodine with the RTK and WYD method in salt samples from selected schools, CSIN 2009

	
	RTK
	WYD

	2008
	55.3%
	97.8%

	2009
	55.8%
	53.8%



In the 2008 and 2009 school-based surveys the WYD tester showed a significant increase in the percentage of salt with no iodine, but the RTK showed no change. 
The following facts led to RTK not showing the correct trend from 2008 and 2009:
1. In 2009 the per cent of salt with iodine was slightly inflated by a higher number of false-positives when compared to 2008, and more importantly; 
2. In 2008 the per cent of salt with iodine was greatly deflated by a much higher number of false negatives when compared to 2009 

The counts of false positives and negatives can be seen in the following table:

	Table 2. Comparing RTK to WYD results in salt samples of selected schools, CSIN 2009

	Year
	Iodine (ppm) WYD
	Total

	
	0
	0.1-6.9
	7-29.9
	30-59.9
	>60
	

	2008
	RTK
	Iodine not detected
	5
	87
	1
	1
	0
	94

	
	
	Iodine detected
	0
	17
	59
	51
	8
	135

	2009
	RTK
	Iodine not detected
	165
	14
	3
	3
	0
	185

	
	
	Iodine detected
	25
	75
	75
	32
	15
	222



In 2009 there were 25 false-positives, compared to 0 in 2008 (Table 2). The probability of false-positives with the RTK test did not change, but because there were so many more samples with 0 ppm, we see more. This falsely increased 2009 RTK coverage by 6.1% points (Table 7).

	Table 3. False-positive and false-negative results by testing with RTK, in salt samples from selected schools, CSIN 2009

	
	False-positives (WYD=0 ppm & RTK shows iodine)
	False-negatives
(WYD>0 & RTK shows no iodine)
	Total Effect on Trend Analysis

	2008
	+0% pts (0)
	-37.9% pts (89)
	-37.9% pts

	2009
	+6.1% pts (25)
	-4.9% (20)
	+1.2% pts



In 2009 RTK results were close to WYD results, whereas in 2008 RTK was much lower (Table 1) due to a high number of false-negatives; there were 89 false negatives in 2008 compared to 20 in 2009 (Table 2). This falsely decreased 2008 RTK coverage by 37.9% points, but only decreased 2009 coverage by 4.9% points. 
The reason for more false negatives in 2008 is seen by the distribution of samples in the lower regions of iodization, which shows us that in 2008 more samples are in an area very unlikely to be detected by RTK (due to its low sensitivity in regions of low iodine levels). In 2009 the samples are more distributed and so have a higher chance of being correctly identified by RTK to contain iodine. 
[image: ]

The inability of the RTK to detect a negative trend from 2008 to 2009 shows a major limitation of the RTK for trend analysis. If the situation goes from a large percentage of salt with a low level of iodization to a large percentage with no iodine, the RTK may show no change. 

[bookmark: _Toc255312718]Recommendation for changing the Cambodia Millenium Development Goals target 1.8

Target 1.8 of the Cambodia Millennium Development Goals is to increase the proportion of households using iodized salt from 14% in 2000 to 90% in 2015. Progress is being tracked through Demographic and Health Surveys that use the rapid test kit.
The salt in Cambodia is of relatively low quality. While the high quality salt – the refined salt – is uniformly iodized, most of the salt produced in the country (58%) is coarse. Coarse salt does not comply well with the iodization process; the iodine becomes concentrated and small samples of salt will have either a high level of iodine or no iodine at all. Though the overall intake of iodine per person is still assured (over time the salt with high iodine and the salt with no iodine are both consumed), there will always be a large percentage of salt that shows no iodine when tested with RTK. A target of 90% may be unattainable. 
To assess the appropriateness of the original target, 76 samples of coarse salt and 57 samples of refined salt were taken from bags of salt known to be iodized (the bags were being stored at the salt iodization facility while awaiting transportation). A WYD test was conducted to ensure that when all of the samples were put together, the salt was adequately iodized. As a whole, both the coarse salt and refined salt were adequately iodized, with 58 and 83 ppm respectively. 
With the knowledge that the salt was adequately iodized, RTK was then used to test individual samples for any iodine in order to simulate how salt is tested for monitoring the CMDG target. While 100% of the refined salt showed presence of iodine, only 68% of the coarse salt showed any iodine. 
In order to assess the target, confidence intervals for percent of salt with any iodine were created for both types of salt based on the RTK results. These intervals were then combined based on weighting by the real proportion of coarse and refined salt used at the household level. Table 1 presents the current appropriateness of the target and the appropriateness as a larger proportion of households use refined salt. Currently, even if production is perfect, the 90% target cannot be reached. It is not until refined salt becomes the majority that the 90% target is reachable and this is at the higher end of the confidence interval. The proportion of refined versus coarse salt is not expected to change quickly. Therefore, it is recommended that the 2015 CMDG target be reduced to a target that it more likely to be achievable, such as 80%.

	Table 1: Estimated percentage of salt showing any iodine when tested with RTK by proportion of coarse to refined salt

	Coarse to Refined Salt
	58% to 42% 
(2009)
	55% to 45%
	51% to 49%
	50% to 50%
	49% to 51%
	45% to 55%
	42% to 58%

	mean of confidence interval
	82%
	83%
	84%
	84%
	85%
	86%
	87%

	maximum level
	88%
	88%
	89%
	89%
	90%
	90%
	96%

	minimum level
	76%
	77%
	79%
	79%
	79%
	81%
	82%
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