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Proposal to undertake a study to examine the feasibility of micronutrient fortification in Pacific island Countries

BACKGROUND:

Although population data is limited, there is evidence of widespread micronutrient deficiencies in the Pacific Island Countries (PIC).  Iron deficiency leading to anaemia is common in PICs but there is also evidence of inadequate intakes of calcium, iodine, vitamin A, and folate.  In 2003, the World Health Organization commissioned Prof. Rosalind Gibson to identify nutrient inadequacies based on food balance sheets for countries in the Western Pacific Region. Six Pacific Island countries were included in this analysis: Fiji, Vanuatu, Solomon Islands, New Caledonia, Kiribati, and Papua New Guinea.  When intakes were reported as micronutrient densities per capita, inadequacies were found in all countries for iron and calcium, in four countries for riboflavin and zinc, and in one country for folate. One approach to correct these nutrient inadequacies in PIC is to mandate the fortification of a food staple.  The choice of food vehicle and level of fortificant added to the food are critical. In order for fortification programme to be effective, at least 50% of the population at risk for the micronutrient deficiency should consume the fortified foods in certain amounts, and these should be fortified at an appropriate level with the nutrients that are lacking in the diet.  Professor Gibson reported that based on Food Balance Intake data wheat consumption was high enough in Fiji, New Caledonia, and Kiribati and rice consumption was high enough in Vanuatu, Solomon Islands, and Fiji to meet this criterion.

Before embarking on fortification, it is important to confirm the findings from the food balance sheets with a more rigorous assessment of nutrient intake in the population. Food balance sheets provide information on what is available for consumption not the food actually consumed.  More importantly, food balance sheets do not consider the distribution of food within a country. Within each country, there are regional, distribution, economic, demographic, seasonal, and socio-economic factors which will influence who receives the food. The best approach would be to examine intakes and model fortification on dietary data obtained from a nationally representative survey in each country.  While not possible for most countries in the region a national nutrition survey has just been undertaken in Fiji. This survey was nationally representative and included 24-diet hour recalls. 

There are three parts to the proposed research. First, we will compare the prevalence of micronutrient inadequacies from the Fijian survey and those generated from food balance sheets.  If the two methods agree we will have confidence that the food balance sheet estimates of micronutrient inadequacy in the other PIC countries are valid. Second, we will use data from the Fijian nutrition survey to model various micronutrient fortification scenarios.  We will model various levels of iron, folate, zinc, calcium, and riboflavin fortification in two food vehicles (flour and rice).  From these models, we will generate overall population estimates of nutrient intakes as well as examine intakes in specific population subgroups (i.e. women of childbearing age).  This will be used to determine nutrient adequacy as well as address concerns about high intakes in certain population subgroups (i.e. young males).  This approach may be extrapolated to other PICs for which Food Balance Sheets are available and may be used as a rationale for fortification also in other similar countries in the Pacific. The conclusions of this work will be useful in making a case for food fortification with government health officials and others in Pacific countries and in seeking funds from external agencies to establish a region wide fortification plan. 

PROPOSED RESEARCH

Dr Tim Green of the WHO Collaborating Centre for Human Nutrition, University of Otago, New Zealand, will undertake the proposed work in close collaboration with the Regional Adviser in Nutrition and Food Safety, WHO/WPRO. 

The Fijian Survey

The Fijian National Nutrition Survey is based on a nationally representative sample of subjects aged 15 years and over.  A one-day 24-hour food recall to assess the quality and quantity of food intake was gathered from all sample households. In collecting data for 24-hour food recalls, the Three-Pass Method adopted from the 1999 New Zealand National Nutrition Survey was followed.  This was done in three stages.  During the first stage, a complete list of all foods and beverages consumed during the previous 24-hour period was obtained.  In the second stage, detailed descriptions of all foods and beverages consumed, including cooking methods was recorded together with time and occasion of consumption.  In the third stage, the recall was reviewed to ensure that all items have been recorded correctly. A second 24-hour recall was collected in a random subset of participants to allow for adjustment within-subject variation that provides a better estimate of usual intake.  
The Plan

Dr Green will start reviewing data on food consumption in Fiji and the methods used to collect them, in December 2005, from the University of Otago.  Dr Green will travel to Fiji in January 2006 to meet with the providers of the Fiji National Nutrition Survey. An initial comparison of the food balance sheet and the 24-hour intakes for key micronutrients will be performed. During this time Dr Green will also familiarize himself with the survey, the data files for the 24-hour recall and the food composition database. The first step in modelling will be to calculate the amount of fortification vehicle (i.e. rice and flour) consumed by each survey participant.  For example, a fortificant added to flour will end up in all foods containing flour such as breads, cakes, pies and biscuits.  Thus, for every food or recipe that contains fortified flour the amount of flour in that food or recipe (per 100 g) is required. The next step will be to multiply the intakes of the fortification vehicle by the amount of the fortificant added to the vehicle.   Medians and distributions of intakes, as well as percentages of persons above certain cut off values (i.e. RDAs and tolerable upper intake values) will be obtained. Finally, results will be weighted using factors supplied from the survey data to provide results representative of the Fijian population.  Appendix 1 provides an example of the approach to be used.  It is planned that the results of this study will be presented at a UNICEF/WHO meeting of Pacific nutritionists at the end of March in Fiji. In consultation with authorities of the Pacific countries a plan for food fortification will be developed and funds will be sought from agencies such as GAIN to support the development of a fortification programme for the Pacific. 

The final output of this review will be:

1. A report comparing micronutrient inadequacies identified using food balance sheets with micronutrient inadequacies found using 24 hour recalls collected as part of the National Nutrition Survey recently conducted in Fiji; drawing conclusions on the reliability of the estimates of micronutrient inadequacies identified using food balance sheets (FBS); and illustrating the effects of using this approach in other countries for which FBS sheets are available, but not food consumption data (March 2006)

2. A report on fortification modeling in Fiji with recommendations on optimal amounts of each micronutrient in the fortification mix. (March 2006)

