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Country Profile
Thailand is situated in Southeast Asia having the land area of 51.3 million hectares. The population, as of 2001, is approximately 62 millions, and 70% live in rural areas (Mahidol population gazette, IPSR, 2000). Extensive family planning program since 1970s resulted in reduction of annual growth rate from 3.2% to an estimated 1.2% in year 2000. Thailand is approaching the post demographic transition. With considerable progress made in health care, the life expectancy at birth of the males and females has increased from 58.6 and 63.8 years, respectively, in 1970 to 67.4 and 71.7 in 2000. Infant mortality has also declined from 27.9/1000 live births in 1964 to 4.5/1000 live births in 1998 (Wibulpholprasert, S (ed) Thailand Health Profile, 1997-1998. MOPH, 1999). Proportion of the young has also decreased and the dependency ratio has shifted towards higher proportion of people over 60 years of age.

Thailand has rapidly transformed from a subsistent, agrarian society to become industrial one according to its national development policy. The share of the agriculture sector fell from about 40% GDP in 1960 to only 10.7% in 1996, whereas that of the industrial sector increased in only one decade, from 12.5% in 1960 to 15.9% in 1970. The country has enjoyed its economic prosperity during the past two decades, with an average economic growth rate of 7% per annum. The per capita GNP increased immensely from US$ 80 in 1960 to over US$ 3000 in 1996. Much of the Thai economy has emanated from industry, with emphasis on export-driven economic growth and manufactured exports have increased at an annual rate of 27.8% per year. While the manufacturing and service sectors have boomed, the agriculture sector-the traditional backbone has dropped. The agriculture contribution to GDP dropped from 33% (in 1967) to only 7% (in 1992). Unfortunately, the economic liberalization resulted in over borrowing for investment in non-productive sector. Currency devaluation in July 1997 marked the beginning of serious economic crisis and resulting in GNP of US$1847 in 1998. The proportion of population living under poverty line, which has decreased from 57% in 1962, to 11.4% in 1996, rose to 13% in 1997. 

Thailand has fortunately invested heavily in infrastructure, which resulted in increase people’s accessibility to economic and basic social services. Over 7% of villages had electricity. Road network, not only connects provinces, districts and sub districts, and now have expanded to villages with paved or asphalt roads. Privatization of telephone industry gradually makes available phone services at the village level. Despite this economic downturn, Thailand has not cut on budget for social programs, like health, education.  In 1996, 7.7 and 20.4 percent of national budget were allocated to health and education, compared with 11.9% which was for defense (quoted from UNICEF, 1997). 

The National Household Economic Survey conducted between 1990 and 1999 reported on the household income and expenditures (National Statistical Office. Report of the 1990 (1992, 1994, 1996, 1998) Household socio-economic survey, Whole Kingdom). About 33% of total expenditure was spent on food and beverages in 1999 and has declined from 1990. The respective figures for Bangkok, urban and rural areas were 29.8, 33, and 40.4% in 1990, and 28.5, 28.8 and 37% in 1999. Food expenditure spent on purchasing ready-to-eat foods was higher in Bangkok compared to rural areas (50% vs. 12.2% (in 1990) and 21.7% (in 1999)). 

Thailand National Economic and Social Development Policy (NESDP)

Thailand has started a five-year cycle of national development policy and plan since 1960. The major goal of the early plans was to achieve economic expansion, at the expenses of the available natural resources, cheap labor force and capital investment. Income disparity was increasing as a result of such a policy and changed policy was recognized in planning of the 5th NESDP, that poverty was the prime concern. Poverty Alleviation Plan (PAP) was the central to the efforts to alleviate poverty in the Thai society (Kirananda and Tontisirin, 1985), and nutrition was an integral part or means and goals in the PAP. This has continued to the following two NESDPs.

Since its inception, the NESDP have been mainly governed by the Board, consisted of government authorities and invited experts up to the 7th NESDP (1991-1996). The major change in the philosophy, strategy, design and implementation of national development occurred around mid-1990s, when the 8th NESDP was being planned (NESDB, 1996 (Thai)). The key philosophy of the 8th NESDP is ‘development of people by people’ with the vision, ‘strong family, community and development based on Thai wisdom and tradition’. The long term goal was the sustainable and equitable development aiming at happiness and well-being of Thai people. Science and technology must be utilized to invest in economic activities with environmental conscience in aiming at economic growth. Distribution of wealth must be well manipulated to all sectors of the Thai society. Social indicators and indicators of equality are considered together with economic indicators (NESDB, 1996). The activities ranged from economic activities, such as small enterprise on community products, to social efforts, such as taking care of AIDS patients and children of HIV mothers. It turned out to be timely because Thailand encountered a very severe economic crisis in 1997, hence, provided the impetus to implementing the changing concepts and implementation of the plan. Civic group movement, both in the formal and non-formal sectors, has also become strong and has taken active roles in several social issues. Several reforms were called for, including political, health, education, higher education and civil service administration.

Health Development and Policy

Thailand has adopted western medicine and public health only dated back to 1889. Gradual changes occurred, from relying on self-prescribed and traditional medicine to institutionalized health services (Kachondham, et al, 1993).Western medical services have been provided by both the private and public sectors. 

The Ministry of Public Health (MOPH ) is responsible for the organization, management and administration of public health services in the country, focusing on provincial and rural areas. At the central level, the Office of the Permanent Secretary is responsible for policy and planning, manpower development and health administration through the supervision of the provincial health offices (headed by Chief Provincial Medical Officer). Policy making and technical supports were provided by technical units at the central level. Nutrition Division was one of the technical unit in the Department of Health, established as early as 1951 (Pisolyabutr).

Prior to PHC implementation, health care system in the rural areas could cover at most about 20% of the population. Limited access due to geographical barriers, transportation access and  poverty all added to barriers to successful health services. In the fifth NESDP (1982-1986), primary health care was fully implemented nationwide. (Nondasuta,1992). Major efforts in improving rural health services included the expansion of district hospital, increased number of Tambon health centers and trained manpower. The most striking effort in manpower expansion was the creation of village level health volunteers, starting with two distinct types of volunteers: village health communicators (VHC) and village health volunteers (VHV) (Nondasuta, 1992). Village volunteers were identified by using sociogram or other agreed mechanism, and trained to work in their own community. The level of training and assigned responsibility differs. The VHC was to communicate health information between health personnel and the community, while the VHV was trained to provide simple, first aid care, including prescribing medicine listed on the essential drug list. During the first two decades, the ratios were: VHC:HH = 1:10-20; VHV : HH =  1:100-200 and VHV:VHC =1:10. 

Essentially, the VHC/VHV are community people who serve as ‘mobilizers’ and are not paid workers or extended health personnel.  These volunteers communicate and mobilize the community people in preventive and promotive health care through activities, such as growth monitoring, encourage mothers to bring children for immunization, and identifying pregnant women and encourage them to attend antenatal care. Dropout rates of volunteers were high in the early stage of  implementation but replaced. Additional training and refresher course was supported by government budget and community contribution.  Sustaining over two decades, all volunteers are now upgraded to VHV, with additional training provided. Recognition, peer acceptance and respect are the prestige received from their own community. The incentives from the government only continues to be free medical services to the family. Annual selection of the best performers at district, provincial and national level is another activity for heightening their recognition. Success of volunteer system depends a great deal on monitoring progress, providing on-spot training of specific skills and motivation, and assisting in resolving problems in the implementation (Tontisirin and Winichagoon).  In practice, monthly or bimonthly meeting between health officers (‘facilitator’) and mobilizer/volunteers and community leaders/ group are essential for effective supervision. The implementation of the community-based nutrition improvement activities depended largely on strong community participation, facilitated by facilitator from Health and other sectors). Facilitator has different tasks of interface with mobilizer and community leaders. With community leaders, focus of the interface was to help the community to define problems and plan for solution.  The interface between facilitator and mobilizer is on specific skills training, supervision and quality assurance. 

Specific programs that were strengthened through primary health care included maternal and child health care and family planning, nutrition, environmental health, and control and eradication of communicable diseases. Coordination between university and health training institutions and the MOPH was strong in health manpower development. The third NESDP, also marked the launching of the national family planning program, which became one of the most successful population control program in the world. Contraceptive prevalence has been maintained as high as about 60-70% (64.4% in 1996/97 (p 55. Thailand Health Research Institute, 1998, Health Examination Survey of Thai productive age population –1996/97).

By the year 2000, there were 92 general hospitals at the provincial levels, 716 district hospitals (coverage 89.7% of district), 9,704 (Tambon) health centers and almost 70,000 village primary health care centers (inclusive of urban and rural areas) (MOPH report of key achievement, 2000). The ratio of health professionals to population (1997) has also been improved, that the ratio of doctor, dentist, pharmacist, nurse, health personnel to people were 1:3649; 1:17711; 1:10178; 1:1073, and 1:1282, respectively. The health budgeting during 1969-2000, has been 2.7-7.5% of fiscal budget in Thailand, or 0.4-1.1 % of GDP. The allocation has decreased slightly during economic crises, from 7.2% of fiscal budget in 1998 to 6.9% in 1999, 6.8 and 6.5% in 2000 and 2001 (MOPH, 2000, Figure 7). 

Other health development projects included health card project (a form of voluntary health insurance), village self-managed primary health centers. Basic Minimum Needs (BMN) approach for improving quality of life were implemented nationwide in the 6th NESDP (1987-1991). Health insurance scheme has been an important health financing strategy in an effort to increase health coverage. The coverage of all types of health insurance has increased from 32.9% in 1991 to 79.7% in 2000 (MOPH, 2000). There have been four major types, namely, Public assistance to the indigents (low income, children aged 0-12, elderly, community leaders and health volunteers, novices and monks, and the disable), Health welfare for the state employees (civil servants, state enterprise employees and their families), Compulsory health insurance (social security and workman compensation funds), and Voluntary health insurance (Health card project and private health insurance). The public assistance to the indigents had highest share, being 16.6% and increased to about 44-45% during the latter half of 1990s, and decreased to 40.8% in 2000. Some of the nutrition activities, such as iron supplementation was also benefited from this allocation (interview with the Director of Health Promotion Bureau, Winichagoon, 2000).

In 1999, immunization covered over 94% for all, except measles, which remained at 86.4%. The coverage of clean drinking water was 95.5 and sanitary latrine of 98.2%, both in 1999. (Data from the MOPH report, 2000).

Health care system for the coming two decades will meet the expectation of the Thai society’s need for health. It will consist of three components: Health service system, alternative medicines, and self care and family care. Thus, health service system will no longer be the sole health care system as was in the past (Health care system in Thai society in the next two decades, Valyasevi, et al, 1999 (Thai)). The current thinking is to provide integrated care, using marketing strategy in managing health care system, focusing on health promotion, and decentralizing health care by promoting community involvement. The direction is to use primary care as the central core since integration of health services and interface between health service system and community will be crucial in health promotion.
Nutrition Policy and Program 

Advocacy on nutrition for policy makers and planners had been done since the implementation of the first National Food and Nutrition Policy in the 4th NESDP (1977-1981).  It was the efforts of prime movers, nutrition experts and concerned professionals, who built up critical mass and established the mechanism to influence government decision makers. Malnutrition in the country of agricultural surplus like Thailand was a striking advocacy. The focus of advocacy was that malnutrition is not a health, but developmental problem associated with social disparity and has economic implications. Improving people’s nutrition was an investment, not expense, and must be addressed beyond health sector. There existed experience on holistic applied nutrition projects at the community level since 1960s and cumulative experiences further developed to demonstrate how malnutrition alleviation can be implemented (Valyasevi, et al, 1976, Nong-hai project, Tontisirin, et al, 1978). This also gave impetus to recognition and implementation of inter-ministerial collaboration in formulating food and nutrition policies.  The National Food and Nutrition Committee was established, consisting of representatives of line ministries. The Institute of Nutrition was also established and placed in Mahidol University, mandated to carry out research and training in applied food and nutrition. 
Protein-energy malnutrition among infants, preschool children, pregnant and lactating women was identified as the highest priority. Inadequate food production for household consumption, inefficient and inequitable food distribution system, poverty, high population growth, improper food habits, food taboos, and inadequate basic health services were identified as potential causes. Thus, the problems needed be tackled from many fronts. Despite of the holistic plan, the early implementation was not successful due to the existing sectoral infrastructure. The most significant accomplishment, however, was the creation of strong awareness on nutrition problems among public, private sectors and at all levels. 

This critical review led to re-devising the implementation strategy by integrating nutrition into broader national social and health development. In the 5th NESDP, nutrition policy was embedded within Poverty Alleviation Plan. The success in implementing community-based nutrition programs was further strengthened and accelerated by the health policy of primary health care (PHC) to achieve health for all by the year 2000. A single national committee was established to oversee development policies and infrastructure. This striking organizational reform improved the efficiency in the infrastructure to support both the top-down macro policy for resource allocation and micro level bottom-up planning that was more suitable to community demands. Resources and plans could then be devised efficiently.  The PHC emphasized community self-reliance, facilitated by manpower development (village health volunteers as described earlier), community planning and management, and community financing. 

The quality of life concept was translated to action through the introduction of basic minimum needs (BMN) indicators and process (Piyaratn 1992). Good nutrition was promoted as one of the means. BMN provided a common tool for government officials and community people to identify problems, monitoring progress and evaluate accomplishments. Simple and practical indicators measurable and understood by villagers were developed as eight major categories of BMN indicators. Implementing BMN is an iterative process that understanding and confidence of villagers would grow and thereby increasing participation. The implementation of BMN also strengthened the integration of sectoral efforts and local officers became facilitators. By using the BMN as framework, monitoring and evaluation were made simpler by using the same set of indicators at all levels for monitoring and evaluation.  BMN indicators, later adapted to be rural development data system, are compiled yearly for each community and was used as a basis for planning the following cycle of activities.

In conclusion, nationwide nutrition program in Thailand was implemented as an integral part of consecutive socio-economic, health and nutrition plans. Nutrition initiatives in Thailand became effective because of the team building, by mobilizing community manpower to work together with community leaders, and local government officials. Program implementation rests heavily on people’s participation at all stages of its development. Various components may synergistically contributed to nutritional improvement measurable within a relatively short period of time. Community-based approach is a continuing process, building on the community resources and wisdom. Supports and direct facilitation by local officials help to resolve day-to-day problems, whereas professional/academician from various sectors and expertise provided technical inputs. Organizational arrangement linking the local and central level government implementation and planning agencies was also crucial for harmonizing efforts for community-based nutrition programs. It must also be recognized that this evolution needs time and efforts to learn to work together with the trust in people’s ability to solve their own problems.

National Policy on Micronutrients 

Thailand has addressed the problem of specific micronutrient malnutrition since the first FNP, which was included in the 4th NESDP, and in all subsequent FNP (table 1).

The actual implementation of program have occurred as a separate national program such as IDD, or integral part of health, such as anemia and vitamin A. Details of these programs will be elaborated in separate sections that follow.

For iron, the main strategy confined to iron supplementation to pregnant women. Fortification of fish sauce with iron has been studied in 1970s, including product development and field efficacy trial (Suwanik et al; Charoenlarp), but it has not been implemented in a large program due to technical problem with the product.  Iodine deficiency has been given much more attention and goal to eradicate the problem was set forth since the same time for anemia. The National IDD Control Committee has been established since 1992. 

Table 1   Summary of Specific Goals for the Anemia Program in Thailand

	5-yr NESDP


	Goal on Anemia
	Goals on IDD

	4th NESDP (1977-1981)
	None (focused on PEM in young children)
	None

	5th NESDP (1982-1986)
	1. Eradicate PEM and IDA among pregnant and lactating women

2. Monitor anemia in infants, preschool children, school children, pregnant and lactating women
	Eliminate IDD

	6th NESDP (1987-1991)
	Reduction of anemia among pregnant women and school children to below 20%
	Reduction of prevalence of goitre among  school children to <20%



	7th NESDP (1992-1996)
	Reduction of anemia among pregnant women and school children to below 10%
	Reduction of prevalence of goitre among  school children to <10%



	8th NESDP (1997-2001)
	Reduction of anemia among pregnant women and school children to below 10%
	Reduction of prevalence of goitre among  school children to <5%




Extent, Distribution, and Trends of Micronutrient Deficiencies

Anemia and Iron Deficiency

Data on prevalence of anemia are available either from national representative sample survey, or surveillance system of the health sector. Confirmation of etiology of anemia from large-scale survey is very limited. Iron deficiency is presumably the underlying nutrient causing anemia, though a substantial proportion of the population are also hemoglobinopathy. Figures 1- 6 present prevalence of anemia among various age/sex and physiological groups.

A number of surveys on anemia with national representative sample have been available. Most data were on pregnant women, and under five children. From the two national nutrition surveys (NNS 3rd & NNS 4th), data on other age groups are more limited interpretable, as they were collected in sampled households, which were defined by the presence of under-five children. Data from the two national health examination surveys (HES), focusing on adults also have different sampling schemes. A special survey on pregnant women was also conducted and data were collected from women attending ANC in the sampled health facilities (mostly district hospitals). In addition to defining anemia, other iron parameters, namely ferritin and free erythrocyte protoporphyrin (FEP) were also available. 

Since 1988, data on hemoglobin have been routinely reported through the health system for pregnant women (ANC) and school children (with access to district hospital). Data are cumulative of each fiscal year. Notice form the number of women checked, about 300,000/year (compared to possible total number of 0.8 to 1 millions pregnancy each year, the data can be biased. There is no clear information as to direction of possible bias for pregnant data. For school children, data are likely underestimating the true prevalence since only schools within hospital facility were collected.

In addition to large-scale survey, periodic and sporadic data are available from small scale research projects. These data included prevalence of anemia in young infants and other age groups not included, or forming a small sample in the national surveys. 

Causes of Iron Deficiency Anemia

In case of iron, the immediate cause is inadequate dietary iron intake and losses due to parasitic infestation or other infections.  Both the quantity and quality of food sources which provide iron are essential determinants of amount of bioavailable iron. Meeting the demand depends on physiological needs among various age/sex and specific physiological demand during menstrual, pregnant and lactating periods. Blood losses due to common pathological condition, namely parasitic infection and other infections contribute to increased demand. Thus, the underlying causes on IDA include lack of knowledge on increased demand, proper dietary practices to provide bioavailable iron sources, poor sanitation and hygiene. Tackling the problem of IDA requires several fronts of interventions and should be well integrated to simultaneously address the bioavailability, physiological needs, and pathological losses. The basic causes include poor health services, public education/campaign system, collaboration among related agencies to optimize resources to address the problem, inadequate political commitment (lack of understanding on its importance and consequences on human functions.

Iodine Deficiency Disorders

Unlike IDA, prevalence of IDD on a large scale survey has been much more limited. School goitre rates, assessed as part of school health program, have been the only large scale and regular reports on situation and trends. The survey of goitre situation started off in 15 province, mostly in the north and one in the northeast, where they have been defined as endemic area since 1950s (Prinpungkao, 1953). As a result of early phase to revive IDD program, survey of school goitre in the additional 24 provinces were conducted in 19… and finally extended to cover all provinces. Figure… presents the trend in 15, 39 and all provinces in Thailand.

Causes of Iodine Deficiency

The endemic area of goitre was first identified in the northern part of the country. Examination of iodine content in soil and water compared to non-endemic area, like Bangkok, showed much lower content of iodine in the former area. In addition, when road and transportation was still inaccessible in rural area, goitre was mostly found in the mountainous areas. This covers the northern and western mountain ranges along the Thai-Burmese border, the mountain range in the northeast. 

As a result external source of iodine is required to be added to foods which naturally do not contain high level of iodine. Iodization of salt has been introduced in Thailand since 1950s and successfully used to eradicate goitre and cretinism in the endemic area. Political commitment to address IDD as the national problem was good, however, the enforcement of law and program formulation has been limited by manpower capacity to support salt iodization. Consumer’s acceptance to use iodized salt was also identified as an important barrier.

Other Micronutrient Deficiencies

Vitamin A deficiency with eye signs have been reported to be widespread in rural northeast villages. Presumably it was widespread in other parts of the country as well.  Along with the efforts to alleviate protein energy malnutrition, magnitudes and severity of vitamin A deficiency appeared to decline.  A survey among school children in the north and northeast rural communities showed the existence of sub clinical level of the problem. Eye signs were not observed, though night blindness was found  in…..% of…groups. Serum retinol showed the prevalence of low vitamin A to be about 20% (MOPH and INMU, 199….).  Vitamin A deficiency is likely to relate to inadequate knowledge on food sources, both available but not recognize the values and unavailability of food sources. Since early 1990s, there have been reports of blindness among infants which could be traced to relate to vitamin A deficiency. The first report was in a southern Muslim province and subsequently, in the northern hill tribes. Both were found to be due to poor infant feeding practices.

Zinc and calcium are the other two micronutrients which have been studied, but its public health significance is not known. There are on-going research and small scale survey that may elucidate the situation in the near future.  

Rationale for Choosing Programs on IDA, IDD and Multiple Micronutrient Fortification 

Iron Deficiency Anemia

Improved trends of anemia in vulnerable groups are observable. Iron supplement has been the main strategy for pregnant women, and has been well integrated as an integral part of maternal and child health (MCH) services in the health system. The system has been well established and MCH is one of a success story of health services in Thailand. There is also a clear story on program development in primary health care, which most nutrition program embedded. In addition, survey and trend data on anemia and to limited extent iron deficiency anemia are available. These data have not been used to relate to program but are potentially useful for program evaluation. Additional indicators of health service usage that pertains to iron supplementation, such as ANC attendance, is also available. There has been recent efforts to depart from routine daily iron supplementation to intermittent iron supplementation in adolescents and fortification of commercial food products to cover a larger groups of population. 
 Iodine Deficiency Disorders

There is a long history to address IDD in Thailand, however, the documentation has been fragmented. Success was demonstrated in the early 1950s, but with limited details. Recent revival of IDD control program has received high level attention and national plan of action specifically addressed IDD has been a continuous efforts. Experiences on salt iodization, particularly in context where small salt producers prevail have been rich, both in terms of technical and managerial aspects. Recent work on quality assurance and consumer’s acceptance on the use of iodized salt are also important experiences to document and share.

Multi-Nutrient Fortification

The effort is unique in its voluntary interest and initiative on public-private-academic collaboration. The use of already existed commercial product that was considered nutritionally low, but has a potential for fortification (both in technical and production terms) led to a national program on food fortification.  While research capacity of industry is generally non-existed at this stage of food industrial development, the collaboration academic-industry was done to mobilize resources from both sides, i.e. researcher to provide technical expertise in product development, and industry provides equipment for producing the fortified products. The program implementing was a collaborative effort among three parties, i.e. public sector which concerns with public health issues, private industry to produce and distribute food products and academicians contributed their technical expertise. Product distribution also used existing commercial channels. Lastly, the first product addresses all three micronutrients, which are major public health problems, in the same product.

Prevention and Control of Iron Deficiency Anemia in Thailand

Iron Supplementation for Pregnant Women

Initiation and Institutionalization of Program

Anemia, presumably due to iron deficiency has, been enlisted as one of the major nutritional problems in Thailand, based on the first national nutrition survey in 1960 (ICNND, 1962). Several research on anemia and that in the WHO collaborative trials on efficacy of iron supplementation among rural populations have confirmed and offered information to plan on anemia program (Charoenlarp et al 1988, Na-nakorn). In addition, a study was also conducted on iron deficiency/ anemia and cognitive/learning ability in school children in central Thailand (Pollitt et al, Hathirat et al). Later, studies to improve compliance to iron supplementation among pregnant women were also carried out (Winichagoon 1991, Winichagoon et al 1993). These findings were shared with the responsible agencies in the MOPH as results became available through several expert consultation. The research results were also used in program improvement and advocacy.

Iron supplementation was the sole strategy and implemented as a national program for prevention and control of anemia during pregnancy. The service is provided through the public health system, specifically in the antenatal services (ANC). Universal iron supplementation during pregnancy has been instructed. However, inadequate attention was given to the program performance (efficiency and effectiveness). There has been very limited data on the coverage of ANC.  Prior to 1980s, it was estimated that health services could have reached only 20% of the population. This led to the changing concept of health services in Thailand, and the primary health care was introduced nationwide in late 1970s.  Since 1982, when the program was implemented nationwide, the protocol is that iron tablets should be provided as a prophylactic measure to all pregnant women at the earliest possible months of gestation.

Service Provision 

Iron Tablets: Forms and Dose     The tablets provided varied in forms and appearance, but the dose ranged between 50-70 mg elemental iron. Two forms of iron supplements have been provided. Hydrated ferrous sulphate containing 60 mg elemental iron (sugar coated tablets) was produced by the Government Pharmaceuticals Organization (GPO) and was quite cheap. The GPO also managed the procurement of some commercial brands if the production is not economical. A commercial preparation of multi-vitamin-mineral, containing ferrous fumarate (60 mg elemental iron) and other nutrients, such as iodine and folate in capsule has been procured and distributed specifically for pregnant women. This form of  supplement costs 10 times more than the regular ferrous sulphate tablets produced by the GPO. It was considered superior due to its contents of other vitamins and minerals. Iron tablets may be sugar-coated, film-coated tablets or capsules. 
Financing Iron Tablet Supply     At the central level, specific annual allocation for iron tablets was made based on prevalence of anemia at the time of planning and projected number of pregnant women or children who may be affected. The actual procurement of iron tablets is determined by each province and is included in the pharmaceutical procurement. In addition, the budget for the indigence (e.g., mothers, children under 12, elderly) can also be used. This allocation is provided both at the departmental levels in the ministry’s head quarter and provincial levels. Nutrition Division used this allocation to provide iron tablets in some years. At the hospital level, additional iron tablets can be purchased by using the income generated, with no need to be authorized by higher level officials. This support system is extended to support the subdistrict health center when need arises. Since iron tablets can be produced domestically, the price of iron tablet is relatively small. There is no charge on ANC or iron tablets to the clients.
Delivery System     The efforts to improve the quality of maternal and child health included antenatal care, child delivery and postnatal services, have been intensified since mid 1980s. This has contributed to the substantial progress of iron supplementation program. The important service indicator is the number of ANC (four), spreading throughout the three trimesters of pregnancy. Thus, it may be used as a proxy of coverage of iron supplementation during pregnancy.
In the hospital setting, anemic pregnant women (as assessed by hemoglobin or hematocrit test) are attended by physician and follow-up schedule is made. Iron tablets are prescribed at the therapeutic dose and schedule. The service at the health center is somewhat different, as there is no physician at the ANC service. The entire procedure is conducted by midwives. However, referral is made for cases considered requiring physician’s attention. Therefore, overall, follow-ups are attended by nurses or midwives, and limited by physicians. This arrangement may have been important in reducing the prevalence of severe anemia. 
In general, counseling at ANC is rather limited due to patient loads (at health center, in particular) and advice may be general with no emphasis on nutritional importance of pregnancy. A packet of thirty iron tablets, containing 60 mg elemental iron is given to pregnant women to cover a period of approximately one month and refill is given monthly at each scheduled ANC. 

Capacity of Health Care Providers on Anemia Control Program     It is common that health service providers perceived anemia as a clinical symptom (paleness and lethargy), which is easily managed by prescribing iron tablets for a couple months. In fact, the Thai word for anemia, literally means pale or little amount of blood, is commonly known and related to general poor eating. However, there is no depth of knowledge on the importance of iron to the body and its functional consequences. A variable knowledge and concerns for supplementing iron for pregnant women were found among physicians, nurses and midwives. Anemia is perceived as a natural event of pregnancy and if observed, therapeutic dose should be prescribed. Health personnel’s perception on dispensing iron was more of a curative nature (Winichagoon, 1991). This was reflected in their practices, e.g. give iron tablets only to those examined (clinically) to be anemic; stop giving iron tablets if women refused or appeared to be healthy.  Giving iron tablets as anemia prevention was not always realized by these service providers. Moreover, encouragement to ingest iron tablets was infrequently provided. There has been no specific training on anemia. Specific training is provided to health workers only when there is a new instruction or protocol. Not till recently (year 2000) that a manual for health workers on significance of IDA and how to conduct the services has been provided.

The launching of the thalassemia screening program has negative impact on iron supplementation program. There is a widespread misunderstanding that iron supplements can cause iron overload in individuals having abnormal hemoglobin and traits. Thus, physicians, nurses and midwives withheld prescribing iron tablets to these individuals. Since 30-40% of Thai population have abnormal hemoglobin, this misperception became an important obstacle to interventions to improve iron deficiency situation. Findings from efficacy and effectiveness trials among pregnant women and school children, showed that non-diseased individuals having abnormal hemoglobin responded to iron supplementation and acute iron overload has never been reported (Charoenlarp et al 1988, Winichagoon 1991 and Hathirat et al). 
Assignment of Responsibility     Different levels of health functionaries and village-based health volunteers are involved in anemia program for pregnant women. Village health volunteers (VHV) have taken active roles in identifying pregnant women in their community, informing health personnel of new pregnancy cases, and encouraging them to attend the ANC. For most health centers, after the ANC is initiated, pregnant women are sent to the nearest hospital to have blood taken and checked on hematocrit, and other venereal diseases. All ANC follow-ups are the responsibility of the health personnel at the health centers. Pregnant women can also choose to continue the ANC services at the hospital.  It is the general belief that hospital gives a better service. 

In some Muslim communities in the southern parts, trained traditional birth attendants still played important roles in maternal and childcare. Traditionally, women prefer and feel secure to be cared for within the community. Small babies are preferable due to the fear of caesarian section which will require a long convalescence period. Child delivery at the hospital has been slightly lower than other parts of the country, but no difference in low birthweight prevalence has been observed. There is however, a possibility of not reporting birthweight for those delivered at home. In these areas, health functionaries have attempted to work closely with these trained TBA. 

Compliance to Iron Supplementation     Ensuring good compliance on iron supplementation is difficult since it is taken on a daily basis for a lengthy period (Stoltzfus and Dreyfuss 1998). Thus, adherence is often the issue. Lack of perception of needs, side effects have been reported (ACC/SCN, 1991).  In Thailand, efforts have been made to improve services and several studies revealed possible improvement of compliance.

Since iron supplementation is embedded in the ANC services, continuation of iron supplementation depends to a large extent on adherence to ANC attendance. Importantly, effective compliance also depends a lot on cultural, contextual as well as health service factors. 

The word ‘Leud jang’ or ‘light blood’ is known by villagers to mean ‘little blood’ but its adverse consequences on maternal and fetal health was not known (Charoenlarp et al 1988).  Supplementation during pregnancy was perceived to be undesirable in some population, lest it may cause big fetus and made childbirth a life-risk for mothers. Where home delivery were common or access to health facility and prenatal services and childbirth was limited, women were attended by traditional birth attendants, fear of big fetus would remain. In the supervised supplementation trial, side effects were reported as an important factor (30% at the dose 240 mg iron/d versus 10% at the dose 120 mg/d). However, overcoming obstacles to supplementation could be done by providing proper messages. A small calendar for self-check when tablet is ingested, and also contains simple messages (such as iron supplement helps mothers to have good blood, prevent risk of poor pregnancy outcome), was successfully used (Charoenlarp et al 1988, Winichagoon 1991, Winichagoon, et al 1994). Verbal advice through health personnel helped to assure that the supplement was useful. Side effects can be anticipated to occur to some women, but if there is, it could disappear in a couple days or within a couple weeks. 

The constraints to continued supplementation was the interruption of ANC visits due to problems such as personal, farming engagement, forgetfulness. Some women attended the first ANC very early to confirm their pregnancy, after which they skipped for reasons stated above. They returned to use the services again near term to ensure acceptance for childbirth at the hospital. Compliance to iron supplementation was generally poor. Reasons cited for not complying to the supplementation, based on focus group discussion were: forgetfulness, fear of big babies, not perceiving as need when there was no feeling of illness. Side effects were less often mentioned than these factors. In addition to proper messages, other strategy may be needed to increase the access to iron tablets such as having village health volunteers as tablet distributor, by making supply available at the drug cooperative or village shop. This worked well in villages where the access to health center was difficult. Pregnant women preferably attend ANC since they have more confidence in receiving care and check-up (Winichagoon 1991, Winichagoon et al 1994). Compliance to the supplementation among those reported side effects was better among those prepared that it might happen, compared to those receiving no messages.  

Prevention and Control of IDA Among School Children and Other Age Groups

Iron supplementation has also been provided to school children who were examined to be anemic. Local health officers work with school teachers as an integral part of the school health program. Unfortunately, there is very limited data on compliance to iron supplementation for school children in the public health experience. The program is also limited to schools which are accessible to district hospital where blood examination can be done. Starting in 1999, weekly iron supplementation (dose 60 mg. elemental iron) was implemented in the Health promoting school pilot project. The program was initiated in 7000 schools in 13 provinces, and extend to two schools per subdistrict in year 2000, and gradually to all primary schools. Procurement of iron tablets and management of the program depended entirely on decision of each province. In the pilot phase, ingestion of iron tablet was monitored by teachers during school session, and by parents during school recess. There has not been an evaluation of the program performance. 

Only recently, the MOPH, via its Health Promotion Bureau, Department of Health, has launched a weekly iron supplementation for controlling IDA among women workers in factories and government offices. There has been no advocacy to support such initiative program performance will need to be evaluated.

Relation of Programs to Change in Outcomes

To date, most research on iron, both basic and applied research, has been conducted by academicians. The program planning, capacity building within health sector and public awareness program are usually conducted by technical staff in the MOPH.

Some operational research has also been carried out by technical staff in the MOPH. Academicians are involved on an ad hoc basis, but might be invited periodically to participate in various activities of the implementing agency to share the research findings and provide expert opinion. However, there is no regular mechanism for the interaction and collaborations. 
Program monitoring and evaluation is still limited, both in terms of capacity and resource allocation. Monitoring situation and trend has been done via routine health reporting system, and limited to pregnant women and school children. 
All pregnant women who attended the ANC for the first time were asked to have blood test for hemoglobin or hematocrit. The data from the system are likely to be self-selected, not a well defined sampling. Women who had blood taken may be those living near district hospital, who may belong to better socio-economic strata. Those living in rural area (outer boundary) had to travel to hospital for blood taking and thus, it is highly possible that women having high risk might not have been included in the surveillance system. Moreover, at present, pregnant women tended to attended the first ANC visit quite early of their pregnancy, the prevalence of anemia reported in the surveillance system could easily underestimating the true magnitude of anemia during pregnancy. These data are also used presumably as program impact. At individual level, the data are used by physicians to determine doses of iron tablets and need for follow-up for anemic cases. With this curative approach, moderate to severe anemic cases are more likely to be referred and followed up closely either or both by local personnel at the subdistrict health center and hospital staff.

The data from the current surveillance system do not give measure program performance. Since there is no data on compliance to iron supplementation, it is not known if prevalence of anemia has increased if hemoglobin/hematocrit is to be examined at a later stage of pregnancy. Data on hematocrit at near terms/prior to delivery have been available from some hospitals, and indicated higher anemia prevalence than that reported in the surveillance system. These data may be useful and improved upon for program evaluation in the future. 

Anemia surveillance of schoolchildren only included data of children from schools accessible to hospital. Thus, the reported prevalence can underestimate the problem. Moreover, the current program is likely to reach relatively better off children. Better system is required both for monitoring the situation and use the data for program development and evaluation purpose for school children and other age groups.

In addition to outcome indicators (hemoglobin or hematocrit), data on indicators of process and programmatic outputs will be useful for program evaluation. Some of the indicators already included in the routine health system are, for example, coverage and continuity of ANC (coverage of ANC by trimester). Indicator and system for monitoring compliance (e.g. # iron tablets received, and ingested, regularity of tablet supply) needs to be established.  

Lessons for Strengthening Sustainable and Effective Programs

Success Factors

The MCH services in health delivery system throughout the country have been well established and functional. Hospitals and health centers are relatively accessible in most parts of the country. The quality of services and referral system have been the matters of concern since early 1980s, and efforts to improve health service quality has been made. In very remote areas, such as along the border, training has been provided to border patrol police on essential MCH skills to provide the service to the community and school.

Primary health care movement has strong emphasis on community mobilization and provides context where nutrition is embedded. Village-based health volunteer model of the primary health care has sustained for over two decades and become well recognized to be essential for rural health promotion. These volunteers have played crucial roles in health improvement of the community, especially in rural areas. At present, the VHV has formed an association of health volunteers and have regular or annual activities. 

Community support for caring of children and women has been the family and community concerns. Community network in rural areas are generally strong and usually people living in the same community are relatives. Community participation has been developed and evolved during the past couple decades. Health and nutrition has been an integral component of community development. 

Professional commitment, both within the MOPH and other ministers, specifically, education have existed. Academic institution, such as the Institute of Nutrition, Mahidol University (INMU), has placed IDA and other micronutrients, e.g. vitamin A, zinc and calcium, as one of the major research areas. Collaboration to alleviate IDA, and other micronutrient deficiencies have been shown in various scientific fora and professional meetings.

Constraining Factors

Attention to improve compliance was only clearly emphasized recently when manual on how to counsel pregnant women on importance of iron and issues of side effects. It is not known how effective these materials are and if they are used by service providers. Evaluation of the compliance to iron supplementation in the large scale program is still needed. The length of time and continuity that iron supplementation is required to ensure prevention of anemia during pregnancy. It can be tedious and not easily integrated in daily life. Moreover, women work either in the farms or as daily wage earners. It is not uncommon to find the ANC attendance is interrupted due to work demand or employment. In some population subgroups, traditional beliefs of keeping fetus small, food taboos remain the obstacles to iron supplementation during pregnancy.

The progress of the recently launched weekly iron supplementation has not been evaluated. Programs for other age groups remains to be developed. Operational research on the feasible system for interventions among infants/young children, adolescent and young female adults (especially those not in school) will be needed.  

Sustainability

The continuity of policy on maternal and child health, which iron intervention is part of the package has been well integrated into the health system. The understanding to dispense iron tablets as a routine for pregnant women, and ensuring adequate supplies have been recognized by most service units. Iron supplementation has been the policy for longer than 15 years, and quality has been improved, particularly in the 1990s.

Academician, on personal and institutional capacity have actively  involved in policy formulation (5-year cycle of the national food and nutrition plan and specific consultative meetings) and program planning. Operational research have been carried out by academic institutes as well as technical units in the MOPH. Efficacy trial has also been conducted on various interventions to improve IDA. Update knowledge on IDA has been provided to core trainers in the MOPH. Advocacy has also been conducted with several groups, including funding agencies. This has continued for longer than two decades.

At the community level, the holistic framework for implementing nutrition has existed and provided a good context for continued work to improve iron status of the populations. This has a potential to extend interventions to other age groups since promoting good health is being the major thrust in the on-going health system reforms.

Iron tablets can be produced locally, both by the Government Pharmaceutical Organization (GPO) and private industry. The GPO had decided to stop producing iron tablets for a short time, due to low profit margin and demand was not clear. However, when it is recognized that there is a demand for the national program, the GPO started the production again. Proper inventory and logistics on the supply side has also been well established and could be further strengthened if policy continues.

Lessons for Wider Application

Iron supplementation for pregnant women has been well integrated in the existing health service. The crucial roles of village-based health volunteers complement the system via their roles in the community to identify target population and provide advice to attend ANC. Where the health system is reasonable, iron supplementation for pregnant women should be included with consideration to improve quality (continuity and couseling) and village volunteers/workers/traditional birth attendants can play complementary roles. Where health system is not well established, these community-based manpower may be mobilized with adequate training and supervision. Understanding barriers to compliance through use of qualitative methods to identify both barriers and promoters of the compliance is essential in tackling the problems. Lastly, the budgetary flexibility, allocation from central budget and income generated by the service unit has resolved the problem of tablet supply. 
Prevention and Control of Iodine Deficiency in Thailand

Initiation and Institutionalization of Program

In early 1950s, surveys in the north of Thailand showed a high prevalence of endemic goitre, and defined as ‘goitre belt’. Goitre rate was found to be as high as 58% in the north, and later reported of 15-21% in northeast (Pringpungkao 1953 and  Ramalingswami 1956). In 1965, a pilot project on salt iodization was implemented in the endemic area (Phrae province in the north). The production capacity was 20,000 tons per year. As a result, goitre rate has declined and salt iodization was expanded as a national program in 1968 (Wanaratna 1994). However, there was no legislation to support the program at the time and less attention was given as the problem has declined. The National Food and nutrition Plan has included IDD as one of the major nutritional problems in the country. The competing priority was PEM in young children, which was severe and widespread throughout the country (Wanaratna 1992). Not until the following development plans that IDD was included as the national goal again due to the report of its resurgence in the previous endemic areas.

In 1987, a survey in 14 provinces in the north and Loei province in the northeast showed a prevalence of goitre to be 12% and as high as 43% in 65 districts (Pawabutr 1992). In 1989, the National IDD control program was established and budget of 58 million Baht for the program in these areas was approved. As a result, prevalence of goitre in these 15 provinces declined to about 17% in 1990. A second large scale program was subsequently implemented in another 16 provinces in the northeast (prevalence of 28-40%), seven in the central and one in the north (prevalence of about 30%). An additional budget of 75 million Baht was approved in 1991 for these extended areas. Since then, surveys of goitre in school-aged children was conducted throughout the country. Though the goal for eradicating IDD was set forth since 1982, during the fifth NESDP, not until 1991, that the National IDD Control Committee was appointed and HRH Princess Sirindhorn graciously agreed to chair this committee. The committee consisted of representatives from various government sectors. 

Program Implemented (1992-1996)

During 1992-1996, programs implemented included (Pawabutr, 1992):

Iodination of Water

Iodination of water was studied by using 2 drops of concentrated iodine solution (prepare by health center personnel) to 10 litre of water to make 200 ppm iodine. This strategy was implemented in school to supply adequate amount of iodine to meet the requirement of school children. Students were encouraged to participate and learn how to prepare the iodinated water to be used at home. This measure was conducted as complementary to salt iodization.

A study by ICCIDD (1996) found that the cost of school-based water iodination was 17.9 Baht per beneficiary for iodinator method, and 15.9 Baht for the drop method. The cost for the household-based drop method was 3 Baht per beneficiary (MOPH/ICCIDD/UNICEF/Kiwanis Intrenational, 1997).

Iodized Salt
The MOPH provided potassium iodate to salt producers since 1965, and was then expanded throughout the country, with focus in the endemic areas. The iodized salt contains 50 ppm of iodine. 

Iodized Fish Sauce

Iodine was directly added to fish sauce in the household but has limitedly been used. Six drops of concentrated iodine solution is added to one bottle of fish sauce (750 ml) consumed in the household. A pilot project was tried in a northern province, having a small industry to add concentrated iodine solution to mixed fish sauce (good quality fish sauce mixed with imitated fish sauce) in a mixing bath and bottled (IDD newsletter, 2000). 

Iodized Oil Capsules
Iodized oil capsule at the dose 200 mg was distributed to highly prevalent (goitre rate >20%), remote areas where iodization of salt and water can not be easily reached. Capsule distribution is to be terminated when goitre rate falls below 20%. This strategy was terminated in 1999 based on study of urinary iodine.

A mobile unit was set up in each province to monitor and support the implementation of the program and including collecting salt and urine samples for laboratory analysis. Nutrition education materials and IDD campaign programs were also extensively implemented during this time. In addition to government budget, UNICEF and Redd Barna (NGO, Norway) also provided support in terms of training, IEC materials and iodized salt production. 

In 1995, Thai government and UNICEF have made agreement to accelerate the efforts on IDD to achieve the mid-decade goal of eradicating IDD in Thailand (Wuthipongse, 1994). Within the National IDD Committee, two sub-committees, namely the subcommittee of technical and planning and the subcommittee of information, education and communication (IEC) were appointed.  Five programs were implemented during 1995-2001, namely, (1) surveillance program in school children; (2) information dissemination and public relation; (3) promotion of consumption of the iodine content foods; (4) promotion of iodized salt consumption and iodination drinking water and (5) development of indicators for monitoring and surveillance of IDD. 

Activities launched in each area depended upon the severity mapping and targeting to the households of school children, pregnant women and women of child bearing ages. Two main strategies were used with emphasis on community participation. In severely prevalent areas (goitre rate ( 20 per cent), iodized oil capsules were given to pregnant women and women of childbearing ages through primary health care system, and school children with enlarged thyroid gland received the iodized oil capsules through school health program. In the meantime, iodized salt and iodination of drinking water were promoted. In risk areas, consumption of iodized salt (30 ppm iodine) and iodinated drinking water (200 ppm iodine) was promoted. Supportive strategies included nutrition education (mass campaigns, TV and radio spots), monitoring and surveillance programs. Consumption of other fortified foods, e.g. iodized eggs, iodine fortified fish sauce was also promoted. Improving quality of iodized salt production (salt producers) and research and development of indicators for IDD were also encouraged.  

Salt Iodization Program in Thailand

Though several measures have been used in Thailand IDD Control Program, iodization of salt has been the major thrust of the efforts. Salt is the common condiment used in Thai households in all parts of the country. In addition to use of salt in cooking and food preservation, salt is also used for other agricultural purposes, such as animal feeds, control of weeds in the field. 

There are two major types of salt in Thailand, namely, sea salt and rock salt. Sea salt production is located mainly in the central plain. The product contains 92-95% sodium chloride, and is marketed for direct consumption, preserving foods, making fish sauce, animal feeds and other industrial uses. Rock salt is mostly produced in the northeast, where the deposits are found in two provinces. Common method is to pump brine from underground, crystallization process (solar evaporation, kettle method (by using rice husk or corn cobs or wood as fuel to heat the large pan of brine) and vacuum processing. Vacuum salt is produced by the only large salt plant in the northeast, at the production capacity of about one million tons per year (MOPH/ICCIDD/UNICEF/Kiwanis International, 1997). Salt can also be made a fine granules or coarse/large crystals. The uses may differ, for example, fine grain salt is used as condiments, while coarse grain is used for food preservation and other agricultural purposes. The different uses of salt at the household levels have been used as the argument against universal salt iodization by the industry and also affect the decision of consumers on use of iodized salt. 

Cost of Iodizing Salt

In an attempt to strengthen production and distribution of iodized salt, the Nutrition Division, MOPH, advocated IDD as the national problem and encouraged the participation of private and small salt producers (Wanaratna 1994). Thientavorn and Samibat (1980) have reported the cost of iodization of salt in Thailand, to increase 2-20% of non-iodized salt production. This cost estimate included cost of potassium iodate (600-800 Baht/kg, supported by the MOPH), iodization process cost (60-140 Baht/ton), packaging cost (100-300 Baht/ton, depending on package size) and management cost (15-40 Baht/ton). Based on amount of salt consumed per day, it was decided that the level of iodization is 30-50 ppm, to allow for loss between production to consumers.  

Salt Iodization in Thailand

Though Thailand iodized salt has been promoted in endemic area and shown to be effective in 1950s, iodization of salt has not been legislated until 1994. The legislation specifies that all salt used for human consumption must contain 30-50 ppm of iodine.

In 1994, Wanaratna reported that there were 39 salt producers at the community and small industrial level, mostly concentrated in the north, compared with only one producer in 1988. Out of these only 10 producers (25%) used electrically operated machines. The production capacity was only about 3500 tons/year in 1992. This number increased to over 130 (mostly produced less than 1000 tons/year) at the total  production capacity of approximately 143,000 tons/year in 1995 (not including the vacuum salt industry, which produced about 500,000 tons/year) (Chavasit 1999). The MOPH imported 25 tons of potassium iodate in 1997, at the cost US$ 399,990, or 36.3% of the IDD fiscal budget for that year, and US$ 3.9 million during 1994-1996 (MOPH/ICCIDD/UNICEF/Kiwanis International 1997).

Chavasit et al (1999) demonstrated that iodization and mixing methods were important factors affecting the quality (level and homogeneity) of iodized salt. Regardless of the methods used, there was a very wide variation in iodine levels in salt, measured by the titration techniques (standard quantitative method for determination of iodine in salt). The levels ranged between <15 to >200 ppm, and extreme values of about 600 ppm and median by different methods was 50-70 ppm, indicating the tendency towards the high side of iodine level. The non-homogeneity measured by coefficient of variation of levels found for each production site was high. About 30% of producers had the CV of over 30%. These finding warrant a concern on quality of iodized salt in Thailand. 

Innovative approach for quality assurance was sought and a model was tried, as part of the study. The laboratory of the local high school where there were several small producers was used as the quality assurance laboratory in Borabu district, Buriram, northeast of Thailand. Training of science teachers and supplies (e.g. laboratory glassware and chemicals) were provided. High school students learned the titration from their science teachers, and provided the services to the community. A workshop was held with the small salt producers, and they agreed to have this support, at the price of 10 Baht per sample. Quality control of lab quality was done by using the reference materials prepared by the Institute of Nutrition, Mahidol University (INMU). The model was transferred to local health authority. Ten schools continue this activity, and is a good example of involving schools and community in monitoring iodized salt (IDD newsletter, February 2000.  

Another effort was the pilot study conducted by Ruamdham and  Preuksunand (2001) from the Regional Health Promotion Bureau, Region 4, MOPH,  in the central area, where larger salt producers were involved. A laboratory using titration technique was established at the factory. Similar to the school model, INMU provided technical support and UNICEF supported this pilot trial. At closing of the pilot trial, representatives from the factories participated expressed their interests to continue the effort. It was learned that the industry realized the need to produce iodized salt as per the legislation, but made the pledge for continued government support on potassium iodate (Chavasit, and Winichagoon, personal communication).

Availability and Consumption of Iodized Salt in Thailand

Surveys were conducted by the Nutrition Division, MOPH, in 1998 and 1999 (Limsirithong, A, Kittidilokekul, W and Gannu, S, 1998, 1999). The first survey covered a national representative of 3,670 households, 11,957 households in the second survey, from all regions. Both urban and rural households were included. Similar information was collected in both surveys and results of the most recent one are presented. 

Fine granule salt was more commonly used (73.5%) in most parts of he country, while the coarse granule salt was less common, but highest in the north (about 20%). Using field iodine test kit developed in Thailand (I-kit), on average, 79.6% was found to contain iodine. The northeast was the lowest (only 55.7 and 48.8%, in urban and rural areas had iodine in salt used). Fine granule salt was more likely to be iodized than coarse granule one (79.9% vs. 21.6%). Though the majority of households reported using salt in their food daily, other condiment, specifically, fish sauce is also used. In the central area, for example, 63.9% used salt everyday, compared with higher percentages (84-90%) in other regions. The frequency of use and duration to complete each pack of salt also reflected a variation in actual salt used at the household levels. Unfortunately, qualitative information was not provided in the report.

Iodization of Other Foods

Iodization of various foods have been conducted recently. Iodization of chicken eggs was done to provide 150-200 (g iodine per egg by iontophoresis (IDD newsletter, 2000). A multiple micronutrient mixes (vitamin A, iodine and iron) was also fortified to instant noodles and dried banana. More information on fortified instant noodles will be presented in the multiple micronutrient fortification. A demonstration project on dipping dried banana in micronutrients solution before final heating and packaging was tried in the north, and has expanded to several villages in the area. 

Although introduction of various food vehicles is intended to increase food sources for iodine, there is a concern on whether these foods actually reach the primary risk population groups. Excessive iodine intakes from too many food sources have also been raised in relation to possible long term adversity.

Situation and Trends

In 1993, a national survey in 57 provinces was carried out and showed that goitre rate had decreased to 9.8 %, with 15 million population were at risk group. Although this rate denoted an obvious reduction of its severity, 57 out of 75 provinces were reported to persistently have IDD as the public health problem. Out of these, 9 provinces had the goitre rate higher than 15 per cent. The highest rate of 30 per cent was found in Mae Hongson. Since iodized salt was shown to be an important vehicle for iodine that could be promoted nationwide, the government announced the legislation of iodized salt in 1994.  All salt consumed by human, not for animal feed must be iodized. The prevalence of goitre has since declined substantially to less than 4%, signifying that IDD is no longer a public health problem. However, when examining the data from the endemic area (15 provinces surveyed in 1989), a slightly higher prevalence was still reported.

               Table 2   Iodine deficiency disorders situation during 1989-1997

	Year
	Number of provinces surveyed
	Total prevalence

[%]
	Prevalence [%] in the first 15 provinces surveyed

	1989

1990

1991

1992

1993

1994

1995

1996

1997


	15

15

39

39

57

57

72

75

75
	19.3

16.8

15.3

12.2

9.8

7.9

5.4

4.3

3.3
	19.3

16.8

14.9

13.5

13.0

10.9

8.2

7.1

5.0


                  Source: Sinawat and Damapongs, Iodine Deficiency Disorder in Thailand: Future Prospects. 1998
The IDD surveillance in the school is a collaboration between primary school teachers and health personnel. A regular health check-up is usually provided by health personnel at the beginning of the semester. Goitre was palpated by local health personnel and the prevalence compiled and reported upward along the health administrative line, presented as a national record.  The I-kit test has been used to monitor use of iodinated drinking water and iodized salt in both schools and households. In a few areas, research related to determination of urinary iodine have been conducted which can be a useful monitoring/surveillance tool.   

 Most basic knowledge required to implement IDD prevention and control have been available. Most efforts have been directed to operational research and has been carried out by both the technical staff of the MOPH and academicians. The program planning, capacity building within health sector and public awareness program are usually conducted by technical staff in the MOPH. However, research contribution to improve IDD program have been made with collaboration between academic and implementation agencies. Several researchers have been appointed to serve on the national IDD committee.
Relation of Programs to Change in Outcomes

Based on surveillance of goitre, there was a steady and rapid decline of prevalence (in total and follow up endemic areas (15 provinces)) in school children. The current national goitre rate was only about 2-3%, signifying that IDD is no longer a public health program. 

There has been no evaluation study to ascertain the contribution of measures to eradicate IDD in Thailand. Moreover, only goitre rate data in school children are available, and monitored within the health information system. In endemic area, effective iodized oil capsule has been distributed to pregnant women, women of reproductive age and children and monitoring of goitre rate in school children likely explain the rapid decline in goitre. In other areas, it is less clear what contributed to the prevalence decline. It is possible that intensive efforts were given to school children, and several strategies namely iodized salt in school lunch program, iodination of drinking water were implemented widely. What remains unclear is whether IDD is truly eradicated in Thai population.

WHO/SEARO (1997) recommended four impact indicators for monitoring the progress of IDD program. They are goitre rate, urinary iodine level, neonatal TSH and iodine content of salt at the consumer level. Rajatanavin et al (1997) showed that there is a discrepancy in decrease of goitre rate and change in odds ratio of neonatal TSH in the area where iodized salt and water have been implemented in Nan province in northern Thailand. While goitre rates were declined substantially in all five districts studied, the odds ratio for having high neonatal TSH decreased only slightly or even increased. Wongwatcharapaiboon et al (2001) showed that it was feasible to integrate the measurement of neonatal TSH into the system of monitoring. The Nutrition Division has considered using urinary iodine for monitoring the IDD situation, and this is underway.

A study was conducted to compare urinary iodine in three areas implemented with three interventions, namely, iodized salt only, salt and water iodization, and salt-water iodization and oil capsules. Median urinary iodine was 202, 128 and 277 (g/l, in the respective groups. Urinary iodine was found to positively correlated with the use and level of iodized salt in the home (IDD newsletter, 2000).

A rapid survey was conducted by the authors during April-May, 2001 in the areas where IDD was historically reported to be severe. The rapid assessment procedure (RAP) approach was used to study in two provinces, namely; Nan in the north and Kanchanaburi in the western Thai-burmese border.  In Nan, Boh Klua and Santisuk, where prevalence of goitre among school children was recently reported to be 15 % were selected. In Kanchanaburi, Si Sawat district where goitre rate was as high as 41 % was visited. Five focus group discussions were conducted in Nan and there were 68 participants consisted of school masters, teachers of health subject, village health volunteers (VHVs), local health officers and community leaders. In Kanchanaburi, the same composition of participants were formed as three focus groups, inclusive of 22 participants. The objectives of this investigation was to determine the knowledge, attitude and perspectives of involved personnel regarding products, process and progress of the IDD control program. The study focused on exploring the consumption behavior of iodination of drinking water and iodized salt in schools and households. The findings are summarized, as follows.

Salt sold in the studied areas were from local small producers which may or may not have certified label. Twenty-eight salt samples were tested using field test kit (I-kit). One-third of samples were from unknown producers and had no iodine. Those with proper labels may contain 30 ppm iodine or less or none. Storage of iodized salt in the store (exposed to sunlight) and home (left opened, kept near a hot stove) may result in some losses.

Theoretically, local health personnel and village health volunteers (VHVs) were assigned to regularly perform I-kit test with salt samples at both the production site and households. In practice, the test was not administered as planned because of the workload and frequent turn over of local personnel. The local salt producers in Nan were viewed to ignore this requirement due to lack of understanding in the benefit of the test. School teachers also relied on salt label rather than using I-kit test.   

Barriers to successful salt iodization and its use lie in both the producers and consumers. Wanaratna (1994) reported barriers to small salt producers were low capital, seasonally inadequate labor especially for packing small (100-200 g), marketing and inefficient production machines. Quality of iodization regardless of scale of production was related to the in adequate attention to ratio of iodine solution and salt, inadequate mixing of salt after spraying iodine solution (Chavasit et al 1999). For the consumers, several barriers were identified: (1) the higher price of iodized salt, (2) package size for home use (100-200 g was preferable if used for food only, but a large package (like 5 kg) was preferable for multiple purposes), (3) firm believe that iodized salt causes darkening of vegetables when used for preservation, (4) causing unfavorable taste (Yhoung-aree and Pongcharoen 2001, unpublished finding). Consequently, salt producers adopted these consumers’ views to avoid iodization, despite the well aware salt iodization legislation. Other factors included use of other condiments, such as fish sauce. The residents in Si Sawat district, Kanchanaburi, used artificial fish sauce and shrimp paste due to lower price, and rarely added salt in their family dish. Salt was used for fruit and vegetable preservation, animal feed and weeding, not for direct human consumption. Findings from the rapid survey showed that while nutrition information on IDD and iodized salt was heavily campaigned, iodized salt was not well accepted due to their habitual consumption.        

The iodination of drinking water has been shown to improve iodine status (Suepnukan et al 1997). From the rapid survey (Yhoung-aree and Pongcharoen, 2001, unpublished finding), iodinated drinking water at household level was not well accepted. Several reasons were cited, several steps needed for preparation, difficulty in adjusting the amount of iodine solution for the volume of water, inconvenience to carry iodinate water to the distant farm (during farming period). Drinking water was shared among family members by using the same container. In family with the elderly member, if the taste of iodinated water is unaccepted, other family members also refused to use. Inadequate supply of concentrated iodine solution was also the reason to discontinue iodinating water. 

Various forms of campaign concerning IDD control program were launched, for example, campaign on the occasion of the  King’s birthday, mass media campaign on TSH check-up for neonates on television and radio, printed materials such as posters, nutrition education through interpersonal interaction.  The school curriculum and school lunch activity were important means to support the knowledge among school children. These communication channels were believed to convey the message to the target population both in endemic areas and others. Teachers and school children were found to be knowledgeable about IDD in the rapid survey. Nevertheless, it is not necessary that the teachers recognized to add iodine in water or used iodized salt for school lunch.  Moreover, the teachers had other conflicting evidence to benefits of correcting goitre. It was observed that students with enlarged goitre had better learning performance than those who were apparently physically normal.

While the national IDD control program has involved multisectoral collaboration with community participation approach, advocacy strategy was somewhat unstructured. Program management as demonstrated at the grassroots level need to improve. The data of goitre rate was not adequately utilized to monitor the program. Goitre palpation was routinely done twice a year by health personnel and school teachers. However, the data was used for reporting to the line ministry rather than for feedback to improve the program at the micro level. Feedback given to the teachers was to emphasize the use of iodized drinking water and due to the subjective nature of goitre palpation, misclassification was common. Better indicator such as urinary iodine should be done to confirm goitre palpation. Teachers also perceived that student’s nutritional status might be worse off during semester breaks when food is more scarce at home, but it could be improved when school started. Regarding the use of iodized salt, the products without certified label were common in the market, despite of the legislation. Strengthening of personnel by increasing awareness of the program importance and development should be done rather than using instructive order, so that program can be customize to suit the socio-cultural condition of the community.

Lessons for Strengthening Sustainable and Effective Programs

Success Factors

Thailand IDD control program was formulated with concrete plan of action. High level advocacy was very successful, and the blessing was provided by the HRH Sirindhorn to chair the National IDD Control Committee. The action plan was conducted with strong supports from various sectors including government, international agencies and NGOs. Simple indicator as goitre palpation can be trained and used by relatively little training of health of school personnel. Responsible personnel at different functionaries were clearly identified from national to community levels and regular communication mechanism existed. Budgetary allocation were continuously made for longer than a decade to purchase potassium iodate and other activities. 

At the community level, strong community organization facilitated the activities on tracking the target population. Parallel operational research was used to revise and improve the action plan. Public were well informed about the problems, causes, associated factors and consequences of IDD. Nutrition education and campaigns programs obtained good cooperation from sectors involved.  In addition, using multiple communication channels allowed the messages to reach the target population with a large coverage.

Constraining Factors

Though the iodized salt legislation was promulgated since 1994, its enforcement has been rather weak due to inadequate personnel. There have been many small iodized salt producers making the quality assurance and control an immense task.

The implementation of action plan was rather directive, and personnel were not well prepared to troubleshoot problems related to iodized salt production. Monitoring household iodized salt consumption can not easily be done as part of the routine and collaborations with school can not always be guaranteed.

Barriers included both the production and consumption sides. Non-iodized salt is still widely available and is price competitive to the iodized salt.  Behavioral practices and different uses of salt both in food and agricultural activities prevented consumers to accept iodized salt. More research to understand these constraints is still required. Demand on non-iodized salt, added cost to iodized salt production also discouraged industry to continue production of iodized salt.

Quality assurance of iodized salt remains inadequate. Innovative models from research have not been fully adopted and expanded.

Much more emphasis has been given to school children, not other target population in the community. Therefore, the reduction of school goitre may in fact misled to the extent of the existed problems.

To date, only goitre rate has been used as the indicator to monitor the progress. Since goitre palpation is subjective and easily misclassified with invisible goitre, establishing better indicators and effective monitoring and surveillance system will be necessary. Efforts to establish laboratory to determine urinary iodine were not successful due to technical constraints.

Sustainability 

Sustainability of IDD control will require continued political commitment and public awareness program. Advocacy for maintaining the visibility of IDD and recognition of its developmental and functional importance for quality of life should be made. Better indicators and effective monitoring and surveillance system will be required to ensure the detection of mild and resurgence of IDD.  Innovative quality assurance and control will be necessary to ensure the quality of iodized salt. Strengthening of personnel involved in the program, including health and school teachers who are the key actors should aim at building capacity on actions to prevent and control IDD at the community level. Effective communication and campaign on use of iodized salt as the major vehicle for iodine should continue and reach out to community members and target populations such as pregnant and reproductive age women. 

Lessons for Wider Application

IDD is easily visible due to its severe functional consequences on the young. However, goitre which is more commonly known is not recognized to be as important. Advocacy on IDD should be brought to attention of high level authority. Innovative models of quality assurance is useful for several developing countries where there are a large number of small salt producers. Iodization of salt is not a complex procedure and can be properly done at the community level. However, careful attention must be given to all steps of iodization. Community participation is crucial and can be used as the mechanism for communicating critical messages and modify behaviors in favor of the use of iodized salt. Leaning on single food vehicle such as salt makes the campaign easier, though complementary strategy such as iodination of water and fish sauce (another common household condiments) may be simultaneously promoted.

Micronutrient Food Fortification in Thailand

Initiation and Implementation 
Food fortification addressing malnutrition has been considered a nutrition intervention strategy in Thailand. Infant formula and breast milk substitutes were the very first fortified commercial foods mandated approved by the Food and Drug Administration (FDA). Standards were set for macro and micronutrient necessary for proper growth of infants. In 1994, fortification of infant food became only voluntary and there was no strict legislation and standard for inclusion of vitamins and minerals. Most food fortification was done using single micronutrient, such as vitamin A in sweetened condensed milk, iodine in salt (Chavasit and Tontisirin).

Vitamin A fortification of sweetened condensed milk was started since 1970s as voluntary, and validated as mandatory in 1994, when there were outbreaks of blindness associated with the use of this product in the south. This decision was made as an urgent measure but not to endorse the use of the sweetened condensed milk for infant feeding. Misunderstanding of its value was recognized, however, changing perception takes time. The product was already commonly used among the low income groups due to its affordability. 

Iodization of salt was also been promoted in goitre endemic areas since 1960s. The Nutrition Division of the MOPH provided potassium iodate to industries and all small scale salt producers. Although the universal salt iodization policy has been adopted, it was not legislated since industries claimed that salt may be used for other purposes, such as preserving food products and animal feeds, not direct human consumption. Iodization of salt for human consumption was mandated only in 1994 after long period of negotiation with the industry. There remains inadequate enforcement on quality assurance and control of in-line process and finished product. This, in fact, is made difficult by the presence of a large number of small iodized salt producers. In addition to iodized salt, other foods which have been fortified with iodine included, iodization of eggs, using an electrophoresis technique. The equipment has been installed in many provinces, and community groups, such as women’s groups have been encouraged to produce iodized egg in their small entrepreneurial efforts.

After two decades of nationwide efforts, malnutrition situation has improved. Severe and moderate malnutrition in vulnerable groups (specifically, children) have been successfully tackled. However, mild degree of malnutrition and micronutrient deficiencies remained the important challenges that still prevailed and prevents full growth potential and development, and functional ability of various population groups in the country. In 1993, the MOPH appointed a tri-partite committee consisting of members representing government implementation sector, private industry and academicians. This committee was charged with the task to mobilize, recognizing the strength of, each party to address nutritional problems. The collaboration consisted of representatives from MOPH, Ministry of Agriculture (MOAg), Federation of Thai Industries and Institute of Nutrition, Mahidol University. It was agreed that prime commitment should be focused on micronutrient malnutrition. Food fortification, at the time, was limited to some commercial products, which do not necessary address the nutrient of public health importance. It was decided that efforts be made to initiate micronutrient fortification of foods that are widely consumed and thus, the problem can be addressed at a national scale (Chavasit and Tontisirin 1998). 

Program Implemented –Triple Fortified Instant Noodles

Instant noodle is the easily prepared food product that has had a large sale in Thailand. It is known for its cheap price (10 US cents/package which can be used to prepare a quick meal for one person) and ease of preparation. Six million packages were produced daily, 80% of which were manufactured by three companies. Although the product has been exported, a large proportion was sold domestically.   Over 90% of the product are deep-fried food (i.e. high fat, salt, carbohydrate, and low protein) and thus, perceived as ‘junk food’. Due to its high sale volume, presumably widely consumed, improve the nutritive quality would benefit consumers. Three major micronutrient problems, vitamin A, iron and iodine have been public health problem in Thailand. Thus, triple fortified instant noodles were formulated.

Product Development

The fortified levels was determined to be one-third of RDI (267 (g RE vitamin A, as retinal palmitate, 5 mg iron (encapsulated reduced iron) and 50 (g iodine, as  potassium iodide.). Instant noodle is not itself the food vehicle because the two key steps in processing of the product (steaming and frying) could easily destroy any added nutrients. The micronutrient mix is added to the seasoning sachet, which is included in each noodle package. The seasoning sachet is packed in sealed laminate aluminum foil, or sealed, polyethylene packet. In addition, the fortification could be done with only a slight modification of equipment, resulting only a minimal additional cost to the industry. The additional cost of fortification was only 2.00 Baht, or US $0.04) per 100 noodle packages. Quality assurance of the products is monitored through post-marketing scheme. A study of homogeneity of the added micronutrients showed a wide variation in iodine content. However, one difficulty lies in the laboratory technique used for analyzing iodine in foods (Chavasit, personal communication).

Since instant noodle is a processed food, hence, rules and regulations set forth by the Thai Food and Drug Administration must be complied. Key steps were modified to facilitate the launching of the program. For example, for new products, industry must submit laboratory analytical results for all product varieties. Since all existing 30 flavors contain similar basic ingredients and the multiple micronutrient mix, it was agreed that the nutrient analysis data on selected flavors be used for registration. A standardized phrase was determined jointly by the tripartite committee and industry to be put on product labels of all participating companies and each company did not have to reapply for new labels. In addition, the tariff on the multiple micronutrient mix, which is imported, was reduced from 30% to 10% (agreement with the Ministry of Finance).

Program Delivery 

An advantage of the product is that it has already been commercialized and distributed to all regions of the country, and about 41% was sold in Bangkok area (Thai President Foods Public Company, Limited, Bangkok, Thailand, 1996). Rural areas also have a large share of sales (41% vs. 18% in provincial urban areas). To attract public interest, the fortified instant noodle was launched to commemorate the golden jubilee of the King Bhumiphol’s accession to the throne. 

Three press conferences were organized by the tripartite committee. The information was given to various news media, including newspaper, radio and television. Because the seasoning sachet are separately packed in a small sachet, and put together with the noodle into the package, proper use of the seasoning and complete use became important. Public education on how to properly prepared the fortified product was necessary (i.e. putting the whole sachet of the seasoning after the noodle is cooked), and was the responsibility of the government sector through public campaign. The industry also contributed to the campaign effort which is done through health system to the peripheries.

Organizational Arrangement at Various Administrative Levels

Roles of Private Sector and the Method of Involvement      The instant noodle companies were involved as committee members and participated in the product development research, through provision of machine time to produce the multiple fortified nutrient seasoning mix. All products for the acceptability and stability tests were provided by the industry. Another company which is an agent on vitamin products facilitated the preparation and importation of the multiple micronutrient mix and supply it to the instant noodle companies for research purpose.
Distinction between Research/Advocacy and Implementing (line agency) Institutions and their Relative Roles      Through the tripartite committee, the academic institute, implementation and private industry jointly worked together. The academic institute took leading roles in designing the study on product development, supporting laboratory analytical needs as well as assisting the industry in obtaining product approvals that need technical information or statement about the products. The industry provided the food processing facility, small grants for product development, and distribution of products. The implementation agency designed the education campaign and coordinated the advocacy activities, distribution of posters and also served as the secretariat to the tripartite committee.

New Product - Double Fortified Fish Sauce

Following the successful experience in implementing triple fortified instant noodles, further research was conducted to fortify fish sauce with iron and iodine. It is recognized that though instant noodles have had high sale volume, it may not necessarily be the best vehicle to reach all population at risk. Other food vehicle could be complementary for overall effectiveness of fortification program were considered. 

Fish sauce is traditionally used in Thai households for cooking and adding to food during the meal. Fish sauce has a range of products, premium grade (made from specific kinds of fish) to salt brine for cooking (flavored by artificial color and flavors) and mixed fish sauce (mixture of real fish sauce and lowest grade of salt brine for cooking). The major difference among these products are cost. Technically, the protein content and possibly other solid matters are likely to be different, and as a result may affect the quality of fortified products. Therefore, a research was conducted by INMU, in collaboration with Fish sauce industry to identify proper fortificants. At present, the fortified product has been tested for chemical properties. Acceptability test was done with the fortified products used in various Thai-home cooking, and taste acceptability using fish sauce expert taste panels. Stability test was also conducted in the real keeping condition of the households. 

Relation of Programs to Change in Outcomes

Despite the on-going efforts to produce fortified foods to address micronutrient malnutrition, bioavailability study and/or efficacy trial are only being developed. A small scale survey on uses of instant noodles and fish sauce showed a promising trend that these products are currently consumed by households including at risk population. Further large scale survey can be done by academicians in collaboration with various stakeholders and including the community to verify its general use. An efficacy trial on fortified instant noodle is being proposed and awaits funding. The proposal for bioavailability test for fortified fish sauce, using stable isotope techniques, is also being planned. A national food consumption survey is being planned. The uses of micronutrient fortified foods and potential vehicles may be incorporated. It is anticipated that these activities will provide a starting mechanism and data that will lead to evaluating plausible program impact in the near future.

In the meantime, data on sale volume and product distribution may be used as a monitoring tool.

Recent Development and Future Plan

In mid-2001, the National Food Fortification Committee has been appointed. The key members are from the Department of Health and Food and Drug Administration (both in MOPH) and Institute of Nutrition at Mahidol University. Other players included Ministries of Industry, Finance, Communication, NESDB, professional associations, and relevant trade association. Nutrition Seal will be designed and criteria set up for granting its use on fortified products addressing micronutrient malnutrition of public health importance.

The tasks of the committee are to give direction to the development of various potential fortified products, promoting the developed fortified products, assessing market feasibility for new products, and evaluation of impacts of food fortification program. Food vehicles are priority included fish sauce, wheat flour, complementary food for young children and vegetable oils. A country investment plan for food fortification is being developed with assistance of the Asian Development Bank. 

At this stage, a number of important challenges and barriers both in the public and private sectors are identified. In the public sector, it has been recognized that micronutrient malnutrition remains important public health problems in Thailand. However, there have been limited budgetary allocation and expertise for effective program design and development, communication and advocacy (to various stakeholders and policy makers), monitoring and evaluation of program performance and impacts. Technology transfer on fortification and more analytical facilities for quality assurance are required. 

Important barriers to private sectors include lack of awareness of the micronutrient problems in the population, their potential roles to the society, and difficulty complying to FDA regulations in marketing new foods. Private sector needs to be advocated on significance and adverse consequences of micronutrient malnutrition and benefits for their participation in the program. Revision of pre-marketing registration process, including nutrition labeling requirement, is essential to facilitate and make it more conducive for industry to participate in food fortification efforts. Other marketing issues are unknown public demand to attract investment and low profit margin for some potential food vehicles. 

To formulate the country investment plan, more information will be needed on a number of issues in order to assess potential for program effectiveness. Current situation on various micronutrient malnutrition, in addition to the already identified ones (vitamin A, iron, iodine). Bioavailability of the added nutrients or efficacy of the existed products, namely, triple fortified (iron, iodine and vitamin A) instant noodles and double fortified (iron and iodine) fish sauce must be verified. Consumption pattern and market potential of the potential food vehicles, namely, wheat flour, complementary food and cooking oil need to be ascertained. Product development for these vehicles and effects of cooking and processing on nutrient retention and stability need to be assessed. 
Lessons for Strengthening Sustainable and Effective Programs

Food fortification has been used as a strategy to overcome specific micronutrient malnutrition in Thailand for longer than two decades. However, the efforts have been confined to single nutrient or limited population groups. A comprehensive program is being studied and planned for the future undertakings. Nevertheless, important lessons are learned from recent national scale implementation and participation of several stakeholders. Success factors, constraints and sustainability of program can be elucidated as follows.

Success Factors

The project initiation was brought to attention of high level authority and professional organization, namely, Minister of Public Health, Ministry of Agriculture, and academic institution supporting the national food and nutrition plan. Intersectoral collaboration has been the tradition of the formulation and implementation of food and nutrition program in Thailand for over two decades. Micronutrient malnutrition and its significance on human functional performance are already known among nutrition professionals. Advocacy was done to raise awareness of the private sectors and the public.

Essential stakeholders were involved from the initial stage of the program. Close and continued dialogues among the private, public and academics were organized from product formulation to program implementation. Academic institution took a lead in technical support and facilitation, e.g. product development at the laboratory scale, pilot processing and quality assurance tests. Private sector’s resources already exist, including the availability of products that is used as the vehicle, production equipment, product distribution and marketing channels.

Product accessibility and affordability –available even in village shops in relatively remote area, and low priced products. Noodles or fish sauce are already common in Thai diets, and are part of Thai eating culture. General knowledge of the public on nutrition has been high. More emphasis on micronutrients is still required.

Constraining Factors

Industry needs to know if their investment is worthwhile, i.e. commercial interest and public image. Existing rules and regulations of FDA regarding process for product approval, pre- and post marketing control of fortified foods and tax tariff are among major constraints. Simplified laboratory techniques may be required for in-line quality assurance at the factory level. In addition to technical feasibility of the product development, testing of bioavailability or efficacy must be known to encourage industry to continue their participation. It was recognized that research takes time and is costly, keeping interest of the industry remains a challenge. The public sector still requires strengthening on communication skills and design of the public awareness program.  Benefits of food fortification need to be more effectively communicated to the population.  

Sustainability

Fortification is the potential long term effort to address micronutrient malnutrition. The challenge is to develop products that is reachable, acceptable and affordable by at risk population. Product turnovers and product varieties may be needed and product development will have to be a continuous process. For large scale effectiveness, quality assurance and quality control system has to be worked out through the current collaborations. For relatively small domestic industry, this requirement is discouraging to be their sole responsibility. Sustaining efforts by having the industry to share cost is unavoidable, and this contribution to the society must be recognized. However, cost bearers may be a negotiated issue for a long term program. Lastly, efficacy of the fortified foods and program effectiveness must be shown. 

Lessons for Wider Application

Process of establishing public-private-academic partnerships which recognizes the interaction between different interests, i.e. profit vs. non-profit orientation. By this collaboration, the win-win situation could be created. The industry gains a better product acceptance because of nutritive values, while the public sector benefits from the availability of good product at reasonable price. Building trust, creating and keeping mutual understanding through regular dialogue are crucial for the efforts. The Thai experience also attempts to optimize each party’s strength and all parties have clear and agreeable roles. In the process of product development, working with industry helps to learn the reality of manufacturing food products in terms of technical, managerial and legal requirements. This is crucial for common understanding and shared concern with the goal of achieving the agreement. Public awareness program for the effort has to keep balance between providing information and product promotion (consumer’s benefits vs. industry’s benefits). Quality assurance and quality control system must be established to ensure the level of fortification of the products.
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