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1- BACKGROUND

The Republic of Armenia has a population of about 3.8 million and borders with Georgia, Azerbaijan, Iran and Turkey. Except for Georgia, the remaining countries are producers of iodized and non-iodized salt. Once part of the Soviet Union, it was an important supplier of “extra” fine vacuum salt hence, it’s salt factory, 20 minutes outside of the capital Yerevan, is designed for a maximum capacity of 45,000 ton per year. Armenia’s iodized table salt requirement is about 14-18,000 tons per year.

Armenia is a mountainous region and as it’s neighbors, has a high risk of iodine deficiency (IDD). In 1995 a survey was conducted and results proved the extent of IDD. The groups examined were 3,211 school children (6-12 years old) and 633 pregnant women. 39.9% TRG was found in the school children and 50.4% TRG in the pregnant women. 

In 1997, two iodizing machines were installed at Avan Salt Company (ASC) and iodized salt production began. Two quality control laboratories were also set up for titration (See: USI Program for Armenia 1994-LLR). Avan Salt Company is the only producer of salt in Armenia.

A national Nutrition Survey of Women and Children was carried out in 1998 that included urinary iodine testing and palpation. Those tested were 3,844 children (0-59 months) and women in fertile age (14-45 years old). 31% of the children showed low urinary excretion while one in three women had palpable goiter and 6% of women had visible goiter. Goiter rate in pregnant women was 32%. 

Armenian health authorities have recently increased the iodine levels from 35 (+-10) to 50 ppm.

2- STANDARDS AND LAWS ON IODIZED SALT

There exists a standard that covers many important aspects of salt. The standard or Gost 13830-97 is valid for Armenia, Azerbaijan, Georgia, Khasakstan, Moldavia, Tajikistan, Turkmenistan, Ukraine, Kyrgizstan and Uzbekistan. The standard covers various aspects of the product, including iodized salt. It recommends the use of either iodate or iodide but with regard to their levels, it states; “as per recommendation of the respective authorities concerned”. 

In June of this year, officials from many countries in this region including Russia had a meeting and agreed to work towards harmonization of the standards especially when it comes to the levels of iodine. At the end of this month a second meeting will be held in Belarus to further discussions and hopefully come to an agreement. Harmonization betters production and simplifies imports of iodized salt. It also helps securing IDD elimination through a common market and common product that increases competition, influencing product quality, availability and price.

Until now, there is no law on iodized salt in Armenia. It is important that a law, be it legislative, ministerial or presidential decree, must be elaborated. There is enough scientific evidence to backup the argument that iodized salt is a lifesaver and important nutrient for both human and animal needs. It has also been proven that in those countries where both products are offered, IDD has never been eliminated. A law should state that;

 All salt for both human and animal consumption must be iodized. Non iodized salt may not be sold to the public except through pharmacies.
3- AVAN SALT FACTORY ASSESSMENT

ASC has an installed capacity of producing 45,000 tons per year of fine “extra” salt. This salt is produced through solution mining and recrystalization using a four phase vacuum process. The company also has a mining capacity of 100,000 tons per year of rock salt. The purity of the rock salt is less than 90% sodium chloride having a high insoluble content. The salt is therefore not fit for human consumption. With this high capacity of production, the market demands are quite different. 

In 1999, the production of vacuum iodized fine salt was 14,903 of which 12,903 tons of 1kg. poly packs and 2,000 tons in 50kg. bags. For rock salt, the total annual production was 12,572.3 tons of which 6,020.5 tons was sold as salt blocks and 6,551.8 as crushed.

Since the consultants last visit in 1994, the factory has gone through an extensive restoration work in the technical and structural aspects. More work is being done in both areas to ensure job security and cut production cost making the process more efficient and cost effective.

4- IODIZATION

Iodization takes place in a closed room that is environmentally controlled. The two iodizing machines went through some minor changes adapting standard equipment to the process. 

Iodizing Process Description: In a specially built tank, water and potassium iodate is mixed in heated water so to better the blend of the two elements. Two continuous iodizing machines (UNICEF Supply) receive salt from the dryer. The fine “extra” salt is dosed into the mixing chamber and as the salt enters the chamber, the iodate solution, pumped from the special tank, is added to the salt. From the mixing chamber, salt is then transported to the packing and or bagging section. During the process of iodization, quality control measures are taken.

To further better the situation, a few points to be considered:

1- At present, when the fine salt does not flow into the dosing system, the hoppers are “physically hammered”. This action will cause, in the long run, damages to the equipment. For this, it is suggested that a magnetic vibrator be installed on the feed hoppers of both iodizing machines. 

2- The original nozzles have been replaced with makeshift nozzles. They need to be replaced.

3- The only delicate piece of equipment is the dosing pump that regulates the flow of iodate. For this item, it is highly recommended that a spare pump be kept in stand-by. 

5- QUALITY CONTROL AND MONITORING

Internal Monitoring: Quality control at production is taken very seriously. There are two laboratory facilities: factory/production level and main laboratory/referral. 

The factory level laboratory is situated next to the iodizing room. The two rooms are separated by a glass window and connected via an intercom system. The laboratory at production level titrates every two hours. Test results are written down and samples of the tested salt stored for future reference.

A second laboratory, or central/referral laboratory, analyses iodized salt every four hours. Analyzing the same salt, it acts a referral laboratory. Besides iodized salt analysis, the laboratory analyses total salt quality as according to the national standard of both vacuum and rock salt.

External Monitoring: External monitoring is done independently by the Hygiene and Epidemiological Department (SANEPIDEM). Sampling is done randomly at market level. No external evaluation is done at the factory level “unless” problems arise from the market surveys. SANEPIDEM officials market-test the salt using both the test kit and titration. 

Urinary Iodine Survey: To date there is sufficient background information on the levels of iodine in certain areas of Armenia. Future survey must be considered so to compare the results following the consumption of iodized salt.  

6- PACKAGING

Salt is packed in 50kg.,1kg., and 500gr. poly bags. A 200gr. poly canister was introduced with little success but there is a plan to reintroduce such packaging in the future. 

There is a problem with the salt pack when found on the shop shelves. All of the packets have the printing rubbed off. It has been reported that this occurs because of the bulk packing. They bulk pack 50 x 1kg bags in a sack. These packs rub off the print when transported. The end result is an unappealing salt pack. ASC needs to review their bulk packing so to ensure that the product is more presentable to the public. 

Other aspect of ASC’s product is the use of a white coated poly bag. The salt produced is high quality, pure white, with no trace of “black specks”. It is advisable to use transparent poly bags so the consumer can very well see the good quality. 

There is absolutely no reason nor need to use color bags to protect the iodine content.

7- IMPORTS AND LOCAL SALT PACKERS

The question of imported salt needs more and urgent attention. Although it is said to be a small percentage, there is no data on imports, all imported salt is non-iodized. Salt from the Ukraine comes in the old traditional soviet style carton box and from Iran in bags. By issuing a regulation on iodized salt sales and good monitoring, should oblige the importers to acquire iodized salt and by producing good IEC material, consumers will ban such salt product.

In competition with the imported salt, local small producers/packers buy rock salt from ASC, pick out the best quality rocks, crush and pack it. Their packing is in carton boxes without addresses.

This quality of granular salt is used for pickling vegetables. Pickling is an important cultural aspect and a large part, if not every Armenian family pickles vegetables during late autumn. The recipe requires about 80grams of salt per one liter of water and it could be calculated that each adult person would consume about 100 – 130 bottles a year. 

This market demand of pickling needs careful attention and ASC should invest in research and development (R&D) as to the use of fine iodized salt followed by a very good IEC campaign.

8- IODIZED SALT FOR ANIMAL CONSUMPTION(1)
Like humans, farm animals are equally at risk of IDD from conception to physical performance. Reproductive failure is often the outstanding manifestation of iodine deficiency and consequent impairment of the thyroid activity in farm animals (Hetzel/Maberly, 1998). The birth of weak, dead, or hairless young in breeding stock has long been recognized in goitrous areas. Foetal development may be arrested at any stage, leading to either early death and resorption, abortion and stillbirth, or the live birth of weak young ones.

Both sodium and chloride are necessary elements for animal life. A continuously low salt intake affects the health of animals through loss of appetite and weight. 

In recent years, the role of common salt in animal feeding and nutrition has received increased attention.

In the developed countries, iodine supplementation had greatly reduced the incidence of IDD in both humans and animals. Reports from Montana (USA), indicate that before iodine feeding was practiced there, goitre has caused annual loss of thousands of pigs. Records from other areas show serious losses in the sheep and cattle industries prior to the discovery of the lack of iodine as the causative factor (McDowell, 1992).

Specific effects on different animals are:

a- Goats: The abortion rate in iodine deficient goats is 47 per cent as compared to 0 per cent of the iodine sufficient goats. More kids are born to iodine sufficient goats and the probability of survival of kids born to iodine sufficient goats twice those that are born to iodine deficient goats. Similar results have been reported in sheep. 

b- Sheep: The symptoms of iodine deficiency in mature sheep are goitre, reduced yield of wool, reduced conception rate, or lambs born weak, dead, or without wool.

c- Pigs: Piglets born to iodine deficient sows have thickened skin, puffy necks, hairlessness, and bloated appearance. Some piglets are born dead, while those born alive are weak and usually die within a few hours.

d- Beef and dairy cattle: Iodine deficient calves may be born blind, hairless, weak, or dead depending on the severity of the deficiency. Long term deficiencies may result in decreased milk yields. Iodine deficiency is also known to cause male and female infertility.

e- Poultry: Iodine deficiency in breeding hens results in reduced egg production, decreased hatchability, prolonged hatching time and thyroid enlargement in embryos. (March ET al.1984).

f- Horses: Pregnant mares may not show external signs of iodine deficiency but may produce a stillborn foal or one showing extreme weakness at birth. Foal born alive with a well-developed goitre usually die or remain weak for the duration of life.

.

Consumption of iodine by farm animals adds to their economic productivity. 

Estimate of iodine levels in salt for different animals is shown in the table below. From this table it can be seen that the iodine levels in salt varies over a wide range (i.e., 30-40 ppm) and is species dependent. It is important to note that:

A- Minimum salt requirements for many categories of livestock can be ensured if the level of iodine in salt is approximately at least 20 ppm at the consumer level.

B- In all cases, however, there is no risk of toxicity to any class of animals, even with salt containing high levels of iodine of 200 ppm.
	Class of Animal
	Iodine Requirement in total Diet (ppm)
	Maximum Dietary Tolerance Levels (ppm)
	Salt Consumption (kg/year)
	Iodine Requirement in salt (ppm)

	Swine

Beef cattle

Dairy cattle

Horses

Sheep

Goats

Poultry
	0.14

0.2-2.0

0.25-0.50

0.1

0.1-0.8

0.15-0.80

0.30-0.4
	400

50

50

5

50

50

300
	4.1

10

24.3

10.9

4.1

4-8

0.2
	28

40-400

50-100

20

20-160

30-240

120-160


Source: Cunha, T.J. Salt and Trace elements for Livestock, poultry and other animals. The salt Institute: Alexandria, Virginia, USA 1987

The production of iodized animal salt is a new challenge for Armenia health and agriculture ministries.

ASC supplies two types of animal salt. Crushed rock salt in 50-kg bags and salt rocks used as salt licks. While it is possible to effectively iodize the crushed salt, it is not possible to do so with the salt rocks. Also, it is common for people to relate animal salt as in the form of a lick. This is incorrect. Animal salt is also supplied in 20 or 50kg. bags, and either placed in a special “salt box” where the animal can eat from or, the salt can be mixed in with the fodder. Furthermore, it is know that farmers take the best quality rocks, crush them and use them for home consumption. As long as animal salt is not iodized, a certain proportion of the rural community and farmers families will continue to consume non-iodized salt.

The result in producing a new product line of iodized animal salt is threefold;

1- job creation

2- benefits farmer’s income 

3- benefits the national economy.

9- THE ARMENIAN EXTENSION SERVICES

The Armenian Extension Services (AES) is part of the Ministry of Agriculture. AES has an extensive link with the rural farming community throughout Armenia that also includes 70 youth clubs that are linked to the farming community. Besides iodized salt for animals, salt is also used to deliver other nutrients that farm animal may require.  

In the town of Abovyan, close to Yerevan, there is a small production of salt licks (briquettes) for cattle, sheep, goats, pigs and poultry. The method used is very rudimental. Different formulas for different animals, a mixture is prepared that includes about 40-60% salt. Once mixed, the mixture is packed into plastic forms, a briquette form, and then placed on a shelve for it to sun dry. Each briquette weighs about 1kg. costs approximately 100 Drams and lasts about two to three months. 

10- STANDARD AND LAWS FOR ANIMAL SALT

In the salt standard and law, when talking about iodized salt for animals, it concerns a product of salt and iodine only. For this, in the present standard, animal salt must be added as salt with an NaCl content < 97% and with an iodine content of not less than 20ppm of potassium iodate.

As for animal salt with other mineral elements added, the formula used in making the briquettes is taken from the United States Department of Agriculture (USDA). Most certainly the Armenian veterinary institutions have knowledge on what are the physiological needs of local farm animals and having adopted the USDA ingredients signifies that they are acceptable to the local animal needs. 

11- ANIMAL SALT PRODUCTION AND DISTRIBUTION

There are two types of animal salt that are being proposed. 

1- Crushed salt with iodine packed in 10 or 20kg. bags.

2- A salt briquette with iodine and other mineral elements.

An agreement between ASC and AES should be formalized so that the roles are clear-cut.

The main production of iodized salt should be left up to ASC as they have the iodizing expertise and laboratories facilities. AES collaboration in the project is vital as it offers the distribution network for both product and dissemination of information, education and communication materials. AES also has the expertise in briquetted salt production, a specialized product that they can continue to produce with the addition of iodized salt.

12- INFORMATION, EDUCATION, COMMUNICATION (IEC) 

IEC is empowering the consumer with an educated reason for choice. For iodized salt, education is the key to success for today and the future of IDD/USI. Of all the persons interviewed on their knowledge of the use of iodized salt, not one person gave a satisfactory answer. 

· Iodized Salt for Human Consumption.

Pamphlets have been produced and distributed to shop owners. Interviewing shop 

owners’, although they knew of the pamphlet, none had read it. The pamphlet was either lost or used for other reasons. The problem could very well be that there are no pictures, just writing. It does not have an attractive and interesting appeal. Pictures of men/women with goitre, deformed children, intelligent and happy children, the truth about IDD in picture form needs to be exposed to the public that, at a glance can understand what the paper is about after which, he/she can then read about it.

Posters have also been produced but none were seen in public. Two points about the posters. Firstly, the poster states “use iodize salt for your health” but then outlines technical issues on packing and production. The images, a heap of salt, a child holding a bag of salt, the sea and scene of the mountains, says nothing about “why” iodized salt is good for ones health. 

· Iodized Animal Salt 

As in salt for human consumption, IEC is required for the farming community. The question is; What effect has iodized salt on their animals and how will it effect the farmers economy. These reasons need to be the highlight of the IEC campaign. The Ministry of Agriculture with AES has the network of farmers and the Youth Clubs for such distribution. If the messages are properly delivered, farmers will ensure that animals receive iodized salt.     

Besides printing advocacy material, meetings with the farmers should be organized. Such meetings are important and open debates can be laid out and answered directly. 

National IDD/USI Logo: Armenia has a wonderful tradition of a “salt women”. Many stories are attached to her that when summed-up define fortune and fertility. Both fortune and fertility can be linked to iodized salt. Fortune insofar as having a healthy mind allows a human to exercise his/her total mental capability and fertility because using iodized salt more children are born alive and healthy. The name of this woman is ”Shushan”. Using Shushan, many stories, written by school children can be written. In each story, a good or bad outcome can be used, connected to iodized salt. 

While Shushan can be the symbol of iodized salt IEC, it can also be used to indicate “quality iodized salt”. A producer or importer of iodized salt would be granted permission to use this logo. Any product on the market having such logo and not the permission can therefore be confiscated.  (See: Attached 1. Armenian National Logo)

13- ESTIMATED BUDGET REQUIREMENT

Following are two estimated budgets for the continued support of UNICEF in the Armenian IDD/USI programme. The budgets would be for the years 2000 – 2003.

The budget for iodized salt for human consumption is the final support in the programme.  

1- Iodized salt for human consumption estimated budget:



	
	DESCRIPTION
	NO. OF ITEMS
	COST US$

	1
	Magnetic vibrators for the iodizing machines
	Four
	   2,000

	2
	Spray nozzles 
	Four
	   1,500

	3
	Iodine dozing pump
	one
	     .800

	4
	Design and printing of IEC material 
	------
	 12,000

	5
	Shipping of goods 
	12% of  $4,300
	     .516

	
	ESTIMATED TOTAL
	
	 16,816


2- Iodized salt for animal consumption estimated budget:

	
	DESCRIPTION
	NO. OF ITEMS
	COST US$

	1
	“Glotra” Iodizing machine
	one
	  10,000

	2
	Potassium Iodate
	20 x 50kg – 1,000kg. ($15.00/kg)
	  15,000

	3
	Test Kits
	1,000 
	      .400

	4   
	Design and Printing of IEC material
	--------
	  20,000

	5
	Advocacy meetings
	three
	    5,000

	6
	Shipping of goods
	12% of $45,400
	    5,440

	
	ESTIMATED TOTAL
	
	  55,840


Total Estimated budget                                           US$   72,656

NOTE:

· Specifications for the magnetic vibrators must be given by ASC.

· Glotra should supply spray nozzles and dosing pump because it is part of the iodizing machine that they build.

· The Glotra iodizing machine is a standard supply done through UNICEF Copenhagen.

· UNICEF Copenhagen also supplies potassium Iodate and the test kits. 

14- CONCLUSION AND RECOMMENDATION

There is a global thrust to eliminate iodine deficiency in humans through universal salt iodization (USI). The mid-decade goal of USI was set for the end of 1995. Iodization programs are already under way in 60 countries and Armenia is one of them. In order to have effective salt iodization programmes, all salt required for human and animal consumption must be iodized. Farm animals are at equal risk of IDD as they reside in the same iodine deficient areas as humans.

The work done by the Armenian authorities and technicians at the Avan factory are highly commendable, they have proved their serious commitment to eliminate iodine deficiency in the country. Nevertheless, there are some parts of the programme that need to be reinforced mainly in IEC and a second challenge is that to iodize animal salt. Completing this challenge, gives a 100% commitment to the original “decade goal of IDD elimination” which states that salt for human and animal consumption should be iodized.

Summary of the recommendations is as follows:

· Whatever law will be issued, it must be only iodized salt for both human and animal use.

· A special committee should be formed to study the future plans of IDD/USI. Like the debriefing meeting on Monday 11 September 2000, with the participation of; MOH, ASC, AES, Min. of Education, , UNICEF also the Standards officials and an advertising specialist should join. 

· It is stated in the decade goals that all salt for both human and animal must be iodized so the Armenian IDD/USI programme would be completing the goal 100%.

· The two separate advocacy and publicity campaigns (human and animal salt) need to be designed so to give the message of health benefits.

· Create a national logo for iodized salt. This can be created through school competitions and for the animal salt, a competition between the Youth Clubs. Through these channels, posters can also be created. 

· Iodized salt for animals should be seriously considered as a future project plan.

· Memorandum of agreement between ASC, AES and other partners should be signed as to each ones role in the iodized animal salt project.  

· Important is the collaboration between ASC, AES and the Ministry of Agriculture.

· The 70 Youth Clubs is an opportunity for UNICEF not only to involve them in iodized salt but other health related issues.

· Iodized salt should be introduced in the female school lessons concerning “house keeping” presently taught.

· Professional assistance required in designing the IEC messages. People need to know “why” iodized salt is important.

· Careful attention must be given to pamphlet and poster distribution. Besides posters, other advocacy methods must be considered such as the TV spot already being produced. Popular FM stereo radio call-in shows should be utilized. 

· The symbols of MOH and UNICEF on the front page should be removed and placed on the last page, in a reduced format.

· Use the traditional “salt lady” as a national logo. Use this logo on all advocacy print and TV messages. Use it also as a sign of quality iodized salt. Illegal use of the logo means that the product will be confiscated. 

· Advocacy meeting for farmers should be organized and encouraged. Open debates on iodized salt are an important tool for the farmers.  

· Spares and equipment should be supplied to ASC to ensure that production can be ensured.

· More information should be gathered concerning imports of non iodized salt. ASC has records of salt distribution. These records should be elaborated so to create a clear picture of where and how much salt is distributed.

· Collaboration with WFP and other agencies and NGO’s should be encouraged when opportunities arise in doing market research on iodized salt consumption.

· Market related information should also be shared with ASC so they can take eventual action in ensuring better overall distribution (and vice-versa). This type of information can also give an insight as to imports of non iodized salts. 

· ASC must review the packing in bulk if it’s 1kg. packets. Presentation of iodized salt packs to the public must have a clear and clean image. 

· The wording “Iodized Salt” should be better highlighted on the front of the pack.

· ASC should investigate the salt pickling market and see how it can play an active role in supplying iodized salt.

· ASC should also consider other types of salt products and ways of packing but continue to pack the 1kg. and 500gr. packs and the 200gr. flask. Most important is the need to reconsider their labeling design of the 500gr. and 200gr. products. Introduce transparent packing.

· Forming a women’s group to do the test and experiments, R&D into pickling salt with fine iodized salt should be developed.  

· A list of suppliers for equipment and iodate has been given to ASC for future reference.
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