CHAPTER VI

MICRONUTRIENT DEFICIENCIES

Introduction.


Adequate intake of micronutrients both minerals and vitamins are essential for   maintenance of a wide variety of metabolic functions which are critical for health. Major micronutrients essential for health and the   foodstuffs rich in these micronutrients are listed below.

	Essential Micronutrients

	Vitamin A
	Pantothenic Acid (?)
	Iodine
	Manganese
	Thiamin 

	Vitamin D
	Vitamin B 12
	Zinc
	Iron
	Riboflavin

	Vitamin K
	Ascorbic Acid
	Copper
	Chromium
	Nicotinic Acid

	Vitamin E
	Essential Fatty Acids (n6 & n3)
	Selenium
	Cobalt
	Pyridoxine

	Folic Acid
	Biotin (?)
	
	
	


	Micro Nutrient Rich Foods

	Vegetables
	Rape Leaves, Cauliflower Greens, Amaranth, Curry Leaves, Garden Cress, Drumstick (Leaves), Fenugreek seeds, Beet Greens, Purslane, Mint, Carrot, Lotus Stem, Tapioca chips, Colocasia, Radish, Sweet Potato, Yam, Ivy Gourd, Lettuce, Mint, Agathi, Radish Leaves

	Condiments & Spices
	Poppy, Cumin, Coriander, Oregano, Green Chilles (Fresh/Dry), Turmeric, Ginger, Fenugreek, Pepper, Garlic, Mango Powder

	Nuts & Oilseeds
	Cocunut (Deoiled/Dry/Milk), Groundnut, Cashewnut, Pistachionut, Gingelly Seeds, Garden Cress Seeds, Safflower Seeds, Mustard Seeds, Niger Seeds

	Fruits
	Indian Gooseverry, Watermelon, Custard Apple, Wood Apple, Tomato, Guava, Mango, Pineapple, Orange,Papaya, Grapes, Banana, Bael, Pomegranate, Gooseberry, Apricot


 Micronutrient deficiencies have been recognized as major public health problems right from the turn of the twentieth century. Goitre due to iodine deficiency, blindness due to Vitamin A deficiency, dry and wet beriberi, pellagra were major public health problems in the pre independent India. During the last few decades some severe forms of micronutrient  deficiency  diseases  have  been eliminated. Wet and Dry Beri Beri cases are no longer reported in the country.  Pellagra has disappeared because of change over from jowar to rice as rice became available at affordable price through PDS. Kerato malacia due to severe Vitamin A deficiency seen especially among children with kwashiorkor is no longer a public health problem. It is noteworthy that sustainable dietary changes in the population and not drug-based supplementation have been responsible for the elimination of these problems. 

However, several problems remain. It is a matter of concern that over the last five decades there has not been any decline in the prevalence of anaemia due to iron and folic acid deficiency. Though there has been a decline in iodine deficiency disorders, IDD has not yet been eliminated as a major public health problem.

In the recent years many component of food especially those form plants have been shown to have biological property indicative of their ability to prevent diseases and promote health. These phyto nutrients include a variety of anti oxidants, anti toxins and blocking agent inhibiting carcinogenesis. Over the last two decades there has been a growing recognition of importance of phytonutrients in prevention of non-communicable diseases. It is now believed that nutrition security would entail not only consumption of balanced food stuffs to meet the needs of the macro and micro nutrients but also the phyto nutrients which may play a major role in promoting good nutrition and health. The phyto nutrients   which are thought to be essential for health and which act as health promoters and the foodstuffs, which are rich in these are listed below:

	Major Phytonutrients
	
	Food Sources of Phytonutrients

	Carotenoids (Lycopene, Xanthophylls)
	
	
	
	Cruciferous Vegetables (Eg Broccoli)
	

	Lutein,    and    Carotene (Cryptoxanthine, Zeaxanthine)
	
	
	
	Allium Vegetables (Eg Onion)
	

	Flavonoids (Quercetin, Myricetin, Quercetagatin, Gossypetin)
	
	
	
	Green Leafy Vegetables (Eg Spinach, Purslane 
	

	Anthocyanins
	
	
	
	Coloured Fruites
	

	Isoflavones
	
	
	
	Citrus Fruits
	

	Phenolic Compounds (Catechin)
	
	
	
	Soyabean and Other Legumes
	

	Indoles
	
	
	
	Vegetable Oils, Nuts and Seeds
	

	n-3 Fatty Acids
	
	
	
	
	
	



Nutrition improvement of the population is now looked upon as a durable sustainable developmental effort. There has been a paradigm shift in the strategy for prevention and management of micronutrient disorders.  The focus has shifted from household food security to individual’s nutrition security where in each member of the family   has access to appropriate diet to meet their needs for both macro and micronutrients through dietary diversification enhancing nutritive quality of their diet. 


 The major mechanism of prevention and management of micronutrient deficiency in the Tenth Plan will be based on dietary diversification; sustainable efforts   for elimination of micronutrient deficiencies will to a large extent come from farms and not from pharmacies. India has a wide variety of plants rich in micronutrients and phyto chemicals; most of them are inexpensive, traditionally used in Indian diet and are culturally acceptable.  During the Tenth Plan major thrust has to be given for promoting dietary diversification. Adequate intake of micronutrients achieved through consumption of variety of inexpensive plant foods will go along way in prevention of a many micronutrient deficiencies. In addition steps to eliminate IDD as a public health problem through universal salt iodisation will be vigorously pursued. Multi pronged strategy will be followed to reduce the prevalence of anaemia and associated health hazards.  

IRON DEFICIENCY ANAEMIA
Nutritional anaemia due to iron and folate deficiency is a major global public health problem; India is one of the countries with the highest prevalence of anaemia. Low dietary intake and poor iron and folic acid intake are major factors responsible for high prevalence of anaemia in India. Poor bioavailability of iron in phytate fibre rich Indian diet aggravates the situation. Anaemia due to deficiency of other micronutrients like copper, zinc, pyridoxine and vitamin B12 are rare in India.  

In order to reduce the prevalence of anaemia and associated health problems Government of India has initiated programmes for management and control of anaemia. India is among the first of the developing countries to take up a National Anaemia Prophylaxis Programme to prevent anaemia in pregnant women and children.  Screening for anaemia  and iron – folate therapy in appropriate doses and routes  for prevention and management of  anaemia  in these vulnerable groups have been is incorporated as an essential component of antenatal care and paediatric practice. Studies to investigate stability,  safety  and efficacy of iron  and ioidine fortified salt for improving the haemoglobin status of the entire population are underway. In spite of all these efforts anaemia continues to be a major problem affecting all segments of population and there has not been any substantial decline in the adverse consequences of anaemia.

Magnitude Of Nutritional Anaemia

In view of the public health importance of anaemia WHO and ICMR have conducted studies to define the magnitude of the anaemia in different segments of the ppopulation indifferent regions. Data from these studies indicate that prevalence of anaemia is highest in Africa and South Asia. It is noteworthy that unlike South Asia, prevalence of anaemia in the neighbouring East Asian Countries is very low.  The very high incidence of anaemia in South Asia might to a large extent be due to predominantly vegetarian diet with high phytate and low iron content. Prevalence of anaemia in children, men, women and pregnant women in developed, developing countries and in urban and rural parts of India is given in Tables 6.1 1nd 6.2. 

	Table 6.1 Prevalence of Anaemia

	
	Global
	Developed
	Developing
	India

	
	
	
	
	Urban
	Rural

	Children < 5 years
	43
	12
	51
	60
	70

	Children > 5 years
	37
	7
	46
	50
	60

	Men
	18
	3
	26
	35
	45

	Women
	35
	11
	47
	50
	60

	Pregnant Women
	59
	14
	51
	65
	75

	Source: De Mayer E M Tegman A (1998) Prevalence of Anaemia in the World, World Health Statistics Quarterly , 38:302-316


	Table 6.2 Prevalence of Anaemia

	
	
	
	
	
	

	Country
	Men
	Women
	Preg.
	<5 yrs.
	>5 yrs.

	Africa
	20
	49
	63
	56
	49

	North America
	4
	8
	
	8
	13

	Latin America
	13
	17
	30
	26
	26

	East Asia
	11
	18
	20
	20
	22

	South Asia
	32
	58
	65
	56
	50

	Europe
	2
	12
	14
	14
	5

	Oceania
	7
	19
	25
	18
	15

	
	
	
	
	
	

	Source: De Mayer E M Tegman A (1998) Prevalence of Anaemia in the World

	World Health Statistics Quarterly , 38:302-316
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Various studies conducted by ICMR show that prevalence of anaemia is highest in pregnant women – estimated prevalence range between 50 – 90%;  what is more important,  the prevalence of moderate and severe forms of anaemia (<8 gms.% and < 5gms %) associated with adverse obstetric outcomes continue to remain high.  However, these surveys have not been conducted nation wide using appropriate sampling and same methodology; hence they may not provide comparative data on prevalence of anaemia in different states and income groups. The NFHS-2 was the first national survey to undertake measurement of haemoglobin levels of all ever-married women in the age group 15-49 years and their children under three years of age.   Reported prevalence of anaemia in pregnant women in NFHS –2 was 49.7% which is substantially lower than earlier reports. This might partly be related to method used for Hb estimation. Studies in India have shown that Haemocue method for estimating haemoglobin, which was used in NFHS Survey, under estimates prevalence of anaemia.
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          An ICMR study conducted in the eighties showed that prevalence anaemia in children was 70%. Subsequently, several investigators have reported prevalence rates between 60-70%.  There is very little information on haemoglobin levels in children below 3 years.  Data from NFHS-2 indicates that 74% of children in this age group are anaemic (Figure 6.2). Prevalence of anaemia in women during reproductive age is also high (Figure 6.3).
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Data from NFHS –2 indicate that there are substantial variations in prevalence of anaemia between states and between income groups. There is very little data on prevalence of anaemia in adolescence (especially adolescent girls), men in different age groups and elderly (both men & women).  

In view of the current high prevalence and the proposed efforts to   reduce the prevalence of anaemia, it is essential that  an institutional mechanism is set up to monitor  time trends in prevalence of anaemia   at least at state level  from a  representative sample  population from the Tenth Plan period  so that  data will be available to plan  interventions and also monitor their impact. 

Ongoing interventions 

In view of the fact that in India anaemia is due to (a) lack of adequate food intake (cereals and pulses) and intake of iron and folate rich vegetables (b) poor bioavailability of iron and (c) high hookworm infestation/malaria, intervention strategies have attempted to   address each of these.  

Applied Nutrition Programme promoted home based production of protective foods such as vegetables and fruits and nutrition education to   improve consumption of these by pregnant, nursing mothers and children.  Special Nutrition Programme and Tamil Nadu Integrated Nutrition Programme provided supplementary food to children, pregnant and lactating women with a view to improve dietary intake of both cereals and vegetables. The Integrated Child Development Services Scheme initiated in 1975, is perhaps the single largest food supplementation programme in the world. The package of services provided through ICDS includes food supplementation to improve protein and energy intake, iron and folic acid distribution to improve haemoglobin status and nutrition and health education to women for improving maternal and child nutritional status. Evaluation of the nutrition component of the programme carried out by the Nutrition Foundation of India and the National Institute of Public Co-operation and Child Development (NIPCCD) indicate that the gains in terms of improvement in nutritional status from the Programme have not been impressive.   There is inadequate coverage of children below 3 years and poor nutrition education to encourage improved feeding practices in the home. In most situations there is no effort to include iron folate rich vegetables in the supplementary food provided in ICDS. Distribution of Iron and folate tablets through the ICDS net work to the pregnant women, adolescents and children have not resulted in substantial improvement in coverage or improvement in haemoglobin status. 

There is an urgent need to   augment health and nutrition education to improve over all dietary intake and promote consumption of iron and folate rich foodstuffs such as green leafy vegetables as a  part of the ongoing programmes on ICDS and the NACCP.  Measures to promote exclusive breast feeding by education of the community through ongoing  health and nutrition programme need be continued. Current research efforts to evolve genetically modified plants with high iron including genetic engineering of cereals have to be supported and evaluated.

Anaemia in pregnancy


Realizing the magnitude of the problem of anaemia in pregnant women and  the adverse consequences associated with it obstetricians made screening and effective management of anemia an essential component of antenatal care.  To reduce the prevalence of anemia in pregnancy the National Anemia Prophylaxis Programme of iron and folic acid distribution to pregnant women was initiated by Govt. of India in 1972. The implementation and impact of the programme have been reviewed.   

Available data from hospital records and information from community-based surveys on prevalence of anemia in urban and rural population, suggest that prevalence of anemia and adverse consequences of anaemia in pregnancy have remained essentially unaltered over the past three decades.  Anaemia still remains the major nutritional problem associated with maternal and perinatal morbidity and mortality. 

 Majority of pregnant women are not screened for anaemia; their IFA intake compliance and high discontinuation among pregnant women given the tablets due to lack of perceived improvement and side effects are some of the major reasons for the poor IFA intake among pregnant women. NFHS –2 showed that the overall IFA coverage is only 57.6%; there are wide inter state
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 variations.  Only 24% of women in Bihar, 32% women in UP and 39% in Rajasthan received IFA. IFA coverage was lower in rural and tribal areas, older, poorer illiterate women having their third or higher pregnancies; it is obvious that the coverage is lowest among those pregnant women who need the medication most.  Data from the RCH surveys conducted by the Dept of Family welfare have also shown that there are major lacunae in IFA distribution (Figure 6.4). As a result very high rates of  anaemia persist especially in pregnant women and impact of severe anaemia on birth weight and maternal mortality remain unaltered.

Ninth Plan strategy and Progress

Ninth Plan operational strategy for prevention and management of anaemia in the general population included fortification of common foods with iron to increase dietary intake of iron and improve haemoglobin status of the entire population including children, adolescent girls and women prior to pregnancy; health and nutrition education to improve consumption of iron and folate rich foodstuffs such as green leafy vegetables and horticulture interventions to improve availability of green leafy vegetables in urban and rural areas at affordable costs throughout the year.  

 Currently there are no screening programmes for detection of anaemia in preschool and school children. IFA distribution to children is erratic and coverage very low. In view of the high prevalence of anaemia in school children weekly or biweekly IFA to all school children has been suggested.  Weekly regimen was advocated in view of the fact that the mucosal cells are shed once a week and therefore absorption of medicinal iron tablets might be higher in the once a week regimen. It is also convenient to administer the drug once a week. With bi-weekly regimen a lower dose can be administered with lesser side effects than weekly large dose. Daily regimens have also been tried. Available data indicates that daily regimen is most effective when supervised. Weekly and bi-weekly regimens are not as effective as daily regimen in prevention of anaemia. Universal supplementation with medicinal iron does not identify the children with severe grades of anaemia who require higher dose of iron. Screening for hookworm and other causes of anaemia are not carried out and therefore severe anemia and associated health hazards continue to remain unaffected.

There is no programme for screening adolescents especially girls for anaemia. Under the RCH programme pilot studies on iron supplementation to adolescent girls as part of the adolescent health care in selected blocks is being carried out. Similar efforts are underway through ICDS in selected blocks. There is no data on the extent of coverage and impact of iron supplementation under these programmes.


There has been training programmes to improve screening of pregnant women for anaemia and initiating appropriate therapy. However, the programme is yet to be operationalised.  The Department of Family Welfare is now strengthening logistics of supply in all the States, so that serious shortages in iron and folic acid tablets and problems of the quality of tablets at the peripheral level do not recur.

In view of the fact that iron deficiency is widespread and affects all segments of the population and that massive dietary changes to improve iron intake/absorption are neither feasible nor affordable, food fortification with iron has been investigated. As the prevalence is higher in poorer segments of the population, it is important that fortification with iron should be through foodstuffs which are affordable and utilized in adequate quantity by all including the poorest segments of the population. Using these criteria salt appears to be the most suitable substance for iron fortification. Fortification of salt with iron was developed by the National Institute of Nutrition.  Department of Food, Government of India helped in conduct of a multi-centred study in Hyderabad, Madras, Calcutta and Delhi to test the efficacy of iron enriched salt. The study unequivocally established the efficacy of iron fortified salt. Tamil Nadu Salt corporation was manufacturing and supplying iron fortified salt to children in Mid Day Meal Scheme using the UNICEF gifted plant and with subsidy from the Department of Food.

In view of the Government of India’s policy for Universal Iodisation of Salt marketing of salt with iron alone is not appropriate. Considerable work was done in fortifying salt with iodine and iron. It is reported that technology for large scale production of double fortified salt is now available.  Results of initial studies in school children showed that there was substantial improvement in iron and iodine status of children receiving the double fortified salt. Subsequent studies with iron and iodine fortified salt in tribal population did not show a significant improvement in the haemoglobin status.

 Health education and horticultural intervention are receiving attention, though the outreach and achievements in terms of changed consumption pattern are still far from satisfactory.

Strategies for prevention, detection and management of anaemia in the Tenth Plan


In view of widespread prevalence of iron and folate deficiency in Indian dietaries major efforts have to be made to increase iron and folate content of diet and wherever possible to improve bioavailability. This when sustained would result in substantial reduction in prevalence of anaemia. 

           The major intervention strategies required for prevention of anaemia in all age groups are (a) Improved dietary intake to meet RDA for all macro and micronutrient: Increasing the dietary intake so that it meets the calorie needs will result in increase in dietary intake of iron by one third.  If efforts directed to achieve this were combined with the health education to improve green leafy vegetable intake, substantial proportion of the deficiency of both iron and folate would be reduced. Foods rich in ascorbic acid should be included in the diet. Current research efforts   to evolve genetically modified plants with high iron including genetic engineering of cereals have to be supported and evaluated. (b) Dietary diversification to include iron folate rich foods as well as food stuffs that promote iron absorption: This aspect is dealt with extensively under the chapter on dietary diversification. (c) Food fortification including introduction of iron and iodine fortified salt or in specific areas iron fortified atta. (d) There is an urgent need to   augment health and nutrition education to improve over all dietary intakes and promote consumption of iron and folate rich foodstuffs such as green leafy vegetables as a part of the ongoing programmes on ICDS and the NACCP.  Measures to promote exclusive breast-feeding by education of the community through ongoing health and nutrition programme need be continued. (e) Among vulnerable groups screening for and management of anaemia have to be attempted.


Screening the vulnerable population groups is an essential prerequisite for detection and management of anaemia especially in pregnancy.  Management of anaemia depends upon the severity and chronicity of the anaemia, the physiological status of the individual and the time available for correction of anaemia.  

Strategy for different age groups

Infants

To prevent anaemia in infants, exclusive  breast feeding  for six months need be encouraged because of the high bio availability of iron in breast milk. When supplementary feeding is introduced, green leafy vegetables should be introduced along with cereal/pulse /oilseed mix.  Breast feeding should be continued as long as possible; continued breast feeding upto 24 months is desirable.  Screening  all infants for anaemia is not feasible however  screening should be carried out in pre term, low birth weight  infants and those with  growth faltering  and repeated episodes of infection;  anaemic infants should receive appropriate treatment.

Preschool children

There is no programme for screening for anaemia in all preschool children. It is not possible to screen these children in the settings where ongoing programmes exist. Therefore advocacy with regard to dietary diversification and  use of double fortified salt as and when it is comes into the market are suggested as measures to  improve the dietary intake of   iron and folate and prevent anaemia. All growth retarded children  and those with repeated infections   detected by the AWW may have to examined by   ANM and the PHC medical officer  and Hb estimation carried out; those found to be anemic  may be provided with appropriate treatment.

School children

Studies carried out in India  have reported high prevalence of  worm infestations  in the children 5-15 years of age. The association between hookworm infestation and anaemia is well established.  In endemic areas,  screening  all anaemic children for hookworm infestation and treating them  maybe essential. Children giving history of passing worms may be treated with broad spectrum antihelminthics.  Improvement of sanitation and IEC to not walk barefoot are essential.

Operational research to assess the feasibility of at least once a year screening for detection and correction of anaemia in school children as a part of school health check up needs to be explored. Currently there is no mechanism to cover out of school children among whom anemia is likely to be more prevalent. Efforts may have to be made to explore mechanism for prevention, detection and management of anaemia in this group. 

Adolescents

This is an important group. Nutrition education to increase dietary intake is important in this group who are future mothers. Their screening is not possible; once or twice weekly supplementation as is being carried out in some blocks should be continued. Wherever possible attempts should be made to screen them for anaemia and provide appropriate care.  Adolescents who are pregnant should receive very high priority for screening and management of anaemia.

Pregnant women

The strategy proposed under the RCH programme should be fully operationalised. The programme components aimed at the control of anaemia in pregnancy includes: a) fortification of common food stuffs with iron to increase dietary intake of iron and improve hemoglobin status of the entire population including girls and women prior to pregnancy, b) screening of all pregnant women using a reliable method of hemoglobin estimation for detection of anemia, c) oral iron folate prophylactic therapy for all non-anemic pregnant women (hemoglobin more than 11 g/dl) d) iron folate oral medication at the maximum tolerable dose throughout pregnancy for women with hemoglobin level between 8 and 11 g/dl, e) parenteral iron therapy for women with hemoglobin level between 5 and 8 g/dl if they do not have any obstetric or systemic complication, f) hospital admission and intensive personalised care for women with hemoglobin less than 5 g/dl , g) screening and effective management of obstetric and systemic problems  in all anemic pregnant women, and h) improvement in health care delivery  systems and health education to the community to  promote utilisation of available care. 

Elderly people 

 This is an important vulnerable group. There is very little information on the prevalence of anaemia in them. Research studies to assess the extent of the problem in this group need to be undertaken on a priority basis. Based on the findings it will be possible to mount an appropriate intervention programme.

Other groups of population


In India anaemia affects all the segments of population. In view of this it is essential to take steps to improve iron intake in all through out their life.   One feasible method of improving iron intake on a sustained basis is fortification of common foods such as salt with iron and make it accessible to all.

Fortification of Salt with Iron and iodine

It is imperative that studies on double fortified salt manufactured through different technologies are evaluated for their efficacy, acceptability and cost effectiveness in appropriate research setting. Based on the results of the study, decisions regarding double fortification of salt and its supply perhaps through PDS system to improve haemoglobin level could be taken up. Besides salt, research on feasibility, efficacy and cost effectiveness of research on fortifying food items like atta with iron can be taken up.

Monitoring and Surveillance

In view of the current high prevalence and the proposed efforts to   reduce the prevalence of anaemia it is essential  that  an institutional mechanism is set up to monitor  time trends in prevalence of anaemia   at least at state level  from a  representative sample  population from the Tenth Plan period  so that  data will be available to plan  interventions and also monitor their impact. The following measures are suggested:

· Strengthening routine reporting under RCH Programme should include %of pregnant women in whom haemoglobin estimation has been done, % anaemic, %given IFA tablets, compliance    in IFA intake and the % given  parenteral iron therapy.

· As a part of RCH evaluation by District Surveys, appropriate questions regarding haemoglobin estimation, IFA coverage and completeness of taking IFA tablets be included.

· PRIs, Women Self Help Groups and AWW can be requested   to  monitor  intake of IFA tablets.

· As and when large scale surveys are done e.g. NFHS,  information on screening  for anaemia in pregnancy, coverage with IFA may be collected; in addition  Hb estimation of the various members of the family may be undertaken so that there is an  impact evaluation of ongoing interventions. 

Research priorities in Anaemia

Basic Research

Double fortified Salt:

· Technology development and cost

· Testing of stability, packaging, shelf life, bio-availability

Clinical and Applied Research

· Short medium and long term trials for efficacy of double fortified salt prepared by different technologies 

· Clinical trials of various formulations of oral and parenteral iron therapy

· Magnitude of anaemia in pregnancy in different regions in urban and rural setting.

· Current research efforts to evolve genetically modified plants with high iron including genetic engineering of cereals have to be supported and evaluated.

Operational Research

· Screening for anaemia as a part of anaemia in pregnancy

· Effective management and follow up of anaemic pregnant women

· Appropriate management and follow up with haemoglobin between   8-11g/dl

· Referral of women with Hb<5gms/dl to FRUs

· Referral of women with Hb between 5 and 8g/dl for parenteral therapy

· Monitoring improvement in Hb after appropriate intervention

Operationalisation of management of anaemia in childhood

· Screening of children as a part of school  health check up

· Effective management of anaemia in children-role of oral iron therapy with or without deworming

Operational research for Prevention of anaemia

· Horticultural interventions to improve availability of greens

· Use of double fortified salt – packaging, quality control, transport, storage, supply through TPDS, desirability and feasibility of providing subsidy to neutralize the cost differential between fortified and unfortified salt, awareness generation, legal framework

· Ensuring continued intake of IFA among adolescent girls, prior to pregnancy, during pregnancy  & among elderly 

Intersectoral Coordination / Involvement of the Community

· AWWs who have access to children below the age of 6 years, pregnant and lactating women and adolescents to screen under nourished children and adolescents for anaemia and distribute IFA tablets to them.

· They can monitor IFA intake by pregnant women.

· Horticulture and food processing aimed at improving availability of  and access to iron rich food is discussed under dietary diversification. 

· Community ownership of the programme and behavioral  changes within the household is necessary for achieving improvement in haemoglobin status of the population.  This includes involvement not only of the mothers and members of the household but also the community leaders.  The school teacher can play an important role in involvement of the community. Community involvement in preparing micronutrient rich complimentary foods need to be promoted especially in the Mahila Mandals, women’s  self help groups. 

IODINE DEFICIENCY DISORDERS


Iodine Deficiency Disorder (IDD) has been recognized as a major public health problem. Unlike other micronutrient deficiencies, IDD is due to deficiency of iodine in water, soil and foodstuffs and affects all socioeconomic groups living in defined geographic areas. The WHO/UNICEF/ICCIDD has defined indicators for IDD prevalence and criteria for classifying IDD as a significant public health problem. 

Magnitude

Estimates by WHO suggests that approximately 1.4 billion population are at risk  for IDD globally, of which 600 million have goiter and over 20 million suffer from irreversible brain damage. Iodine deficiency is a major health problem in India too. An estimated 167 million people are at risk of Iodine deficiency disorders (IDD) in India of which 54 million have goiter and over 8 million have neurologic handicaps.  

	Table 6.3 IDD Prevalence indicators and Criteria for classifying IDD as a significant public health problem*
	

	
	

	
	

	 
	Severity of Public Health Problem
	

	Indicator
	Mild
	Moderate
	Severe
	

	Goitre grade > 0
	5.0-19.9%
	20-29.9%
	>=30%
	

	Median UIE (ug/l)
	50-99
	20-49
	<20
	

	*:Indicators for assessing IDD & their control through salt 

	iodisation. WHO/UNICEF/ICCIDD; WHO/NUT/94.6

	Source:"Tracking Progress towards sustainable elimination of IDD in Kerala" - a Report by Dr. C.S.Pandav, Centre for Community Medicine, AIIMS


Surveys carried out by Central and State Health Directorates, Indian Council of Medical Research and various Medical Colleges have shown that no State or Union Territory is free from the problem of Iodine Deficiency Disorders (IDD).  Out of 586 districts  in  the  country,  281  districts  have  been  surveyed for IDD and 241 districts have been found to be endemic (Table 6.4).  A study conducted in 22,000 newborns from different parts of India to determine the incidence of neonatal chemical hypothyroidism (NCH) as diagnosed by cord blood thyroxine level of less than 3 microgram percent and corresponding TSH of more than 50 MU/Ml showed that the incidence of NCH was a hundred fold more in iodine deficient endemic districts of Terai regions of UP (Table 6.5). Subsequent studies in an endemic village of the region to determine the prevalence of known thyroxine deficiency related neurological deficits showed that a significant proportion of the village population had objective evidence of compromised brain development in the form of shift to left in  IQ score distribution among school children from iodine deficient areas when compared to non-iodine deficient areas, 20 per cent prevalence of nerve deafness and 3-5 per cent prevalence of cretinism.

	Table 6.4Prevalence of Iodine Deficiency Disorders & Status of National Iodine Deficiency Disorders Programme in different States/UTs of India

	

	Sl.No.
	State
	Total No. of dist.
	No. of dist. Surveyed
	No. of dist. endemic
	Ban  notific-ation issued
	IDD Cell

	 
	 
	
	
	
	
	 

	1.
	Andhra Pradesh
	23
	10
	9
	Partial
	

	2.
	Arunachal Pradesh
	10
	10
	10
	Complete
	Yes

	3.
	Assam
	23
	18
	18
	Complete
	Yes

	4.
	Bihar
	55
	22
	21
	Complete
	Yes

	5.
	Goa
	2
	2
	2
	Complete
	Yes

	6.
	Gujarat
	25
	16
	8
	Complete
	Yes

	7.
	Haryana
	19
	9
	8
	Complete
	Yes

	8.
	Himachal Pradesh
	12
	10
	10
	Complete
	No

	9.
	Jammu & Kashmir
	15
	14
	11
	Complete
	No

	10.
	Karnataka
	27
	17
	6
	Complete
	Yes

	11.
	Kerala
	20
	14
	11
	No Ban
	Yes

	12.
	Madhya pradesh
	61
	16
	16
	Complete
	Yes

	13.
	Maharashtra
	35
	29
	21
	Partial
	Yes

	14.
	Mizoram
	8
	4
	4
	Complete
	Yes

	15.
	Manipur
	9
	8
	8
	Complete
	Yes

	16.
	Meghalaya
	7
	2
	2
	Complete
	Yes

	17.
	Nagaland
	8
	7
	7
	Complete
	Yes

	18.
	Orissa
	30
	4
	4
	Complete
	Yes

	19.
	Punjab
	17
	3
	3
	Complete
	Yes

	20.
	Rajasthan
	31
	3
	3
	Complete
	Yes

	21.
	Sikkim
	4
	4
	4
	Complete
	Yes

	22.
	Tamil Nadu
	29
	12
	12
	Complete
	Yes

	23.
	Tripura
	4
	3
	3
	Complete
	Yes

	24.
	Uttar Pradesh
	83
	34
	29
	Complete
	Yes

	25.
	West Bengal
	18
	5
	5
	Complete
	Yes

	26.
	Andaman & Nicobar Islands
	2
	2
	2
	Complete
	Yes

	27.
	Chandigarh
	1
	1
	1
	Complete
	Yes

	28.
	D & N Haveli
	1
	1
	1
	Complete
	Yes

	29.
	Delhi
	1
	
	1
	Complete
	Yes

	30.
	Daman & Diu
	1
	1
	1
	Complete
	Yes

	31.
	Lakshadweep
	1
	
	
	Complete
	No

	32.
	Pondicherry
	4
	
	
	Complete
	No

	
	
	
	
	
	
	

	 
	Total No. of dist.
	586
	281
	241
	
	

	Source: Surveys carried out by Central and State Health Dte.s,ICMR and various Medical Colleges




	Table 6.5 Incidence of NCH in Iodine Deficient and Iodine sufficient areas of India

	Area
	Goitre
	Crenitism
	Incidence of NCH
	 
	 

	 
	Prev. (%)
	Prev. (%)
	(per '000 births)
	 
	 

	Deoria (UP)
	80
	3-5
	133
	
	 

	Gorakhpur (UP)
	70
	0-4
	85
	
	 

	Gonda (UP)
	60
	0-4
	75
	
	 

	Delhi
	29
	Nil
	6
	
	 

	Kerala (coatal) *
	1.3
	Nil
	1
	
	 

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	NCH: Neonatal Chemical Hypothyroidism
	
	

	* : No prevalence of endemic goitre or iodine deficiency
	
	

	
	
	
	
	
	

	Source: Iodine Deficiency Diseases - Dr.N.Kochupillai, NFI Bulletin, Vol.18, No.3, July 1997


Ongoing Interventions  to reduce IDD:


Following the successful trial of iodized salt in the Kangra Valley, Himcahal Pradesh, a National Goitre Control Programme(NGCP) was launched by the Government of India in 1962.  In spite of the fact that the technology was available and affordable the intervention programme did not result in substantial reduction in the magnitude of the problem. The data from surveys indicated that IDD is not a problem of Sub-Himalayan regions only but there are also pockets of iodine deficiency in all the States. Initially the programme aimed at providing iodised salt to the well-recognized sub-himalayan ‘goiter’ belt. However due to erratic availability of salt, availability of cheaper non-iodised salt, lack of awareness regarding need to use iodised salt, there was no substantial reduction in IDD. Therefore, a decision was taken for universal iodisation of salt for human consumption, which was implemented in a phased manner from 1986. Inspite of this, the progress in implementation of this programme was tardy.  The production and availability of iodised salt was a fraction of what was required. In August 1992, the NGCP was renamed as National Iodine Deficiency Disorders Control Programme (NIDDCP) taking into its ambit control of wide spectrum of IDD like mental and physical handicap, deaf mutism, cretinism, still birth etc. The objectives of the programme were (i) to carry out surveys to assess the magnitude of IDD in the country (ii) produce and supply iodized salt in place of common salt and (iii) to resurvey the area after five years to assess the impact of the iodized salt programme (iv) laboratory monitoring of iodised salt and urinary excretion. (v) health education. The Goal of the NIDDCP is to reduce the prevalence of IDD below 10% in endemic districts of the country. 


Based on the recommendations of the Central Council of Health, the Govt. took a policy decision to iodise the entire edible salt in the country by the year 1992. There has been a steady progress in the production of iodized salt over the past few years in India. The year wise no. of iodisation units, capacity and supplies of iodised salt is given in table 6.6.

	Table 6.6 Progress of NIDDCP at a glance as per the records of Salt Department
	

	
	
	
	
	
	(in lakh tonnes)
	

	Year
	No. of Iodisation Units
	Capacity
	Requirements
	Production
	Supplies
	State/UT banned

	
	
	
	
	
	
	Full
	Partial

	 
	
	 
	 
	 
	 
	 
	 

	1983
	13
	3.86
	9.16
	2.13
	1.41
	7
	4

	1986
	115
	16.08
	11.27
	7.27
	5.98
	10
	6

	1989
	353
	48.71
	27.24
	22.74
	21.34
	17
	6

	1992
	529
	65.33
	29.62
	27.13
	26.87
	22
	6

	1993
	519
	65.67
	33.31
	28.23
	27.23
	24
	5

	1994
	572
	75.04
	35.84
	29.45
	28.01
	25
	4

	1995
	657
	82.33
	42.81
	36.96
	34.88
	27
	2

	1996
	699
	87.28
	51.70
	40.95
	40.92
	27
	2

	1997
	784
	107.50
	52.00
	40.41
	39.07
	29
	2

	1998
	809*
	115.21*
	52.00
	39.70
	37.42
	29
	2

	2000
	926
	143.48
	
	46.89
	
	
	

	*As on 31st March, 1998
	
	
	
	
	

	
	
	
	
	
	
	
	

	Source: National Consultation on 'Benefits and Safety of Iodised Salt,
	

	            Salt Department, Government of India, Jaipur
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All these efforts together with the active participation of salt manufacturers and traders has made India the second largest producer of iodised salt in the world today after China. 

         For quality control, analysis of iodized salt samples is being done by iodometric titration (92%of the iodisation units)  method and Spot Testing Kits (72% iodsation units, in addition to the titration method). External monitoring of the production and quality of iodized salt is being done by the Salt Dept. and a study has shown that  97.2% of the salt units reported that samples were drawn by the Salt Dept. officials. Quality testing at retail and household level is low.


Most of the manufacturers transported salt both by rail and road; 24.7% of the manufacturers dispatched salt exclusively by rail, and 22% exclusively by road (Fig.6.5). There is no check on whether the salt transported by road is iodised or not, especially if it is transported for  short distances (<250 kms).
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Wholesalers received iodized salt directly form manufacturers both by road (43%) and rail (50%).  About 69% of  them were distributing iodized salt only in bulk packing , another 19% in retail and remaining 12% were distributing in bulk and retail packing (Fig. 6.6). The proportion of storage of iodised salt stored in various sites by the manufacturers is given in Fig.6.7. Most of the wholesalers (85.7%) do not repack the iodized salt for further distribution to retailers and most of them (74%) have adequate storage space.

The Ninth Plan strategy for IDD
The Ninth Plan strategy for prevention of IDD included:

· Production of adequate quantity of iodised salt of appropriate quality.

· Appropriate packaging at the site of production to prevent deterioration in quality of salt during transport and storage.

· Facilities for testing the quality of salt at production level, at retail outlets and household level so that consumers get and use good quality salt.

· IEC to ensure that people consume only good quality iodised salt and 

· Reduction in the price differentials between iodised and non-iodised salt through subsidy to people below poverty line, improving ready access to iodised salt through TPDS


Progress during Ninth Plan


In the nineties there has been substantial increase in the availability and consumption of iodised salt. A study of 4500 households using the spot testing kits showed that 89% of the households were using iodised salt and as

high as 70% of the households were using iodised salt with 15 ppm and more iodine.  The consumption was higher in urban areas (78.1%) compared to rural  areas ( 63.3%).  The  recent  NFHS-2 survey  showed  that  only 49% of households use cooking salt that is iodised at a recommended level of 15 ppm or more, about 28% of the households use salt that is not iodised at all and 22% use salt that is inadequately iodised. State-wise use of iodised salt is indicated in Figure 6.8. The data shows that in coastal states like Tamil Nadu, Andhra Pradesh, Kerala, and Gujarat, the percentage of households consuming adequate iodised salt is much lower than many of the northern states where availability of iodised salt is more than 90%. One of the reasons could be that the salt transported by road are not subject to any kind of check regarding iodisation and this loophole in the law permits transport of non-iodised salt by road to areas upto 250 kms. 

National Consultation on Benefits and Safety of iodised Salt
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Despite significant progress made in the last 15 years, questions were raised about the benefits and safety of iodised salt, effect of this programme on traditional salt manufacturers, cost of iodised salt etc.  A national consultation was held in April 1999 to discuss the cumulative, scientific and epidemiological evidence on benefits and safety of iodised salt in prevention and control of IDD. The consensus statement that emerged from the National Consultation stated that 

· A safe daily intake of iodine has been estimated to be between 50 mcg and 1000mcg.  The desirable dietary intake of iodine by an adult is 100-300 mcg/day.

· Iodine has a wide margin of safety.  On the basis of toxicological studies it has been confirmed that potassium iodate is very safe at the level of used in salt iodization.

· Since iodine, when ingested in large amounts is easily excreted in the wine, iodine intake even at very high levels is safe; normal people exposed to excess iodine remain euthyroid and free of goiter through adaptive mechanism.  However, high intakes of dietary iodine may induce hypothyroidism in autoimmuno thyroid diseases and may inhibit the effects of thioazide drugs.  Iodine induced hyperthyroidism is an adverse effect, which may occur primarily in older people where severely iodine deficient populations increase their iodine intake, even when the total amount is within the usually accepted range of 100-200 mcg/day.  Epidemiologically, iodine induced hyperthyrodism represents a transient increase in the incidence of hyperthyroidism which disappears in due course with the correction of iodine deficiency.  From a public health point of view, the benefits of correcting iodine deficiency through universal iodisation of salt greatly outweigh the risk of iodine induced hyperthyroidism.

· The daily intake of upto 1 mg is entirely safe.  In India, daily consumption of 10 gms of salt containing 15 parts per million of iodine would add a maximum of only 150 mcg of iodine, the likelihood of exceeding an intake of 1 mg/day is negligible.

Impact of Universal Iodisation of salt


A countrywide study of over 14,000 school children to assess the iodine nutritional status and goiter prevalence among them was carried out during 1997-2000.  This study showed following widespread availability of iodised salt there was normalization of urinary iodine excretion indicating adequate iodine intake in 95% of the school children with remarkable decline in goitre prevalence from pre salt iodisation levels.  The most dramatic impact of the programme was seen in those districts/states, which were worse affected in the pre salt iodisation phase. Concurrently urine iodisation excretion studies in the same regions showed marked improvements of iodines intake by the people.  A small study on comparison of IQ score in iodine deficient area before and after salt iodisation among children below 10 years and 11-14 years showed significant increase in IQ scores after iodisation of salt showing that use of iodised salt is reducing mental and physical developmental retardation (Dr.Kochupillai– personal communication).

In October 2000, the central government lifted the ban on sale of non-iodised salt for human consumption. However all the states and Union territories, except  Kerala   and Gujarat  have issued ban notification on sale of non iodised salt  for  human consumption in their  entire  territories under the  PFA  Act. There is  a partial   ban in Andhra Pradesh and Maharashtra.  

Recommendations for the 10th Plan

· It is imperative that only iodised salt is made available for human consumption. This is an essential requirement in order to enable  the children of the 21st century to attain their full intellectual potential and take their rightful place in a knowledge based society. 

· Ensure adequate level of salt iodisation at source. This could be done by a technically competent person under the administrative control of the Salt Commissioner, whose certification of adequacy of iodisation achieved should be a mandatory pre-requisite for getting priority rail rakes for transportation of salt. 

· At wholesale and retail level, quality control is to be achieved by checking iodine content of salts available through wholesale/retail outlets. Quality check at consumer households can be achieved through home/anganwadi/school based testing by multi-purpose health functionaries, anganwadi workers, health inspectors, school children as well as functionaries of the Panchayati-Raj by utilizing  the salt iodine test kit.

· At the site of transportation and distribution, ensure that the salt is packed in ½-1 kg consumer poly pack to prevent deterioration in quality during transportation. 

· IEC to ensure that people consume only good quality iodised salt voluntarily.

· One of the major apprehensions of universal use of iodised salt is its high cost. Price differentials between iodised and non-iodised salt should be reduced through subsidy to people below poverty line and ready access to iodised salt should be improved through TPDS.

· Adequate monitoring and evaluation of the programme need be done through studies on goitre prevalence among school children (6-11 years of age), urinary iodine excretion status, thyroid status of school children, neonatal thyroid status by appropriate screening techniques.

· Role of goitrogens need be investigated in areas wherever adequate iodised salt is available and used and  IDD prevalence continues to be high.  

VITAMIN A DEFICIENCY

Vitamin A is an important micronutrient for maintaining normal growth, regulating cellular proliferation and differentiation , controlling developmental genetic programmes, for maintaining visual and reproductive functions.  Vitamin A cannot be synthesized by humans and so must be consumed as an essential nutrient in the diet. Over the last two decades there has been a marked decline in blindness due to Vitamin  A deficiency; but dietary intake of Vitamin A has remained sub-optimal in the poorer segments of the population and clinical deficiency signs are being reported even today in pregnant and lactating women and children. 

Magnitude of the problem

Vitamin A deficiency is not evenly spread throughout the country. Even within a state, there are pockets where prevalence is high and others where prevalence is lower. Available data from National Nutrition Monitoring Bureau’s repeat surveys have shown that there has not been any alteration in the  dietary  intake  of  preschool  children.   Clinical   manifestations  include 

 blindness due to  keratomalacia, Bitot’s spots and night blindness.  Prevalence of Vitamin A deficiency in pregnancy and lactation is between 1-5%. Blindness due to vitamin A deficiency was mainly seen in severely undernourished children between 1-3 years of age in the sixties and seventies; it is however rare now. Bitot spot is seen in children and prevalence tends to increase with increasing age in childhood. Both in children and in pregnant women, night blindness is a well recognized symptom. 


In the sixties paediatricians in major hospitals noted that prevalence of night blindness and Bitot’s spot in pre-school children ranged between 5-10% in most areas.  Severe forms of PEM and Keratomalacia were common nutritional disorder requiring hospitalization.  Majority of the children with Keratomalacia were between 6-36 months of age.  Infections of GI tract, respiratory tract and measles were often the precipitating factors.  Mortality in these children was high – around 25%.  In children with measles, keratomalacia and PEM, case fatality rates were higher at times reaching 50%. Surveys undertaken in hospitals indicated that blindness due to Vitamin A deficiency was one of the major causes of blindness in children below 5 years the other causes being smallpox, trachoma and injuries.  Thus there was the recognition that vitamin A deficiency was a major public health problem in pre-school children and efforts should be directed to reduce the morbidity and mortality associated with it. In1970 the National Prophylaxis programme against nutritional  Blindness was initiated as a centrally sponsored  programe 
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  There are substantial differences between states in the coverage under this programme. Coverage of massive dose Vitamin A ranged between 20-50% for the first two doses in different states;  subsequent doses were not given in majority children in most states.  However, in spite of the fact that there has not been any increase in dietary intake of Vitamin A over the last three decades (Figure 6.9) and poor coverage under massive dose Vitamin A, there has been a substantial reduction in the prevalence of blindness due to Vitamin A deficiency (from 0.3% in 1971-74 to 0.04% in 1986-89).  Incidence of Bitot’s spots came down from 1.8% in 1975-79 to 0.7% in 1996-97 (Figure 6.10).  This could perhaps be due to increase in access in health care, consequent reduction in severity and duration of common childhood morbidity due to infections.
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Intervention Programmes

Vitamin A deficiency in pregnancy and lactation


During the last three decades there has not been any major reduction in the prevalence of Vitamin A deficiency during pregnancy and lactation; reported figures for clinical deficiency symptoms and signs range between 1 to 5%.  However, unlike anaemia there is no evidence of increase in morbidity and mortality associated with Vitamin A deficiency in pregnant and lactating women. Small scale studies have reported large inter state and inter district variation; however nationwide comparable data is not available.  There are reports of night blindness occurring during pregnancy and disappearing after delivery without any treatment.  Sub clinical Vitamin A deficiency might perhaps be more widespread but biochemical estimation of Vitamin A deficiency during pregnancy present several problems and it may not be feasible to undertake large scale studies to estimate prevalence.  There is very little data prevalence of Vitamin A deficiency during lactation.  In spite of continued secretion in breast milk, available limited data does not suggest increased prevalence of Vitamin A deficiency during lactation.    

Till now detection and management of Vitamin A deficiency has not been a major component of antenatal care.  Night blindness and Bitot’s spot are readily identifiable clinical entities and therefore diagnosis and management of these during pregnancy should form a part of antenatal care.  With improved ante-natal coverage it will be possible for individual woman having this deficiency to be identified by the ANM and 10,000 IU of Vitamin A administered daily for the next four weeks.  Sub clinical Vitamin A deficiency would, however, remain undetected throughout pregnancy and lactation.   Daily Vitamin A supplementation during pregnancy advocated by the WHO/UNICEF/IVACC Group is unlikely to be of use in rapidly improving the Vitamin A status in pregnancy because experience with IFA supplementation programme has shown that most women do not take tablets with any degree of regularity.  


In an attempt to further improve Vitamin A status of the vulnerable lactating mother and her infant the WHO/UNICEF /IVACC Task Force has recommended that a single dose of 200,000 IU Vitamin A may be administered to the lactating women within 8 weeks of delivery.  While considering this recommendation the finding reported by the National Family Health Survey have to be taken into account.  The National Family Health Survey has shown that 32.8% of mothers have introduced supplements to the breast fed infants by three months of age and 51.6% by six months of age.  Under these circumstances it is possible that the quantity of breast milk ingested may be low in at least about a third of infants, so  they may not get adequate quantity of Vitamin A through breast milk in spite of massive dose of Vitamin A administered to the lactating mothers.


Administration of massive dose Vitamin A to lactating women would result in a transient sharp rise in serum Vitamin A level during lactation.  The data from the National Family Health Survey have shown that inter birth interval was less than 12 months in 2% and between 13-17 months in 9.8% of women.  If massive dose Vitamin A is administered to all lactating women within the first eight weeks of delivery those who conceive within the first three months (2% of pregnancies) will incur the risk of exposure to potentially teratogenic levels of Vitamin A.  It would therefore appear that routine supplementation with massive dose vitamin A in the post partum period may not be the appropriate method to improve the Vitamin A status of the pregnant and the lactating women in India.


Over these years, there have been horticultural interventions to improve the availability of green leafy vegetables at affordable costs both in urban and rural population.  The earlier efforts to improve the Vitamin A status of the pre school children with nutrition education aimed at increasing the consumption of yellow fruits such as papaya and mango did not yield good dividends because these were not available at affordable cost.  Advocacy for use of green leafy vegetables are the chief source of micronutrient including Vitamin A, iron and folic acid is more likely to be sustainable.  Efforts to promote cultivation and consumption of micro nutrient rich  vegetables might therefore be the most appropriate strategy for improving the Vitamin A status of the entire community.

 Interventions in childhood 

Studies undertaken in the 1960s by the National Institute of Nutrition clearly demonstrated that Vitamin A deficiency in childhood is mainly due to inadequate dietary intake of the nutrient.  Increased requirement of the Vitamin A due to repeated infection aggravated the magnitude and severity of the deficiency.  Association between measles, severe PEM and keratomalacia was confirmed .  In view of the serious nature of the problem of blindness due to Vitamin A deficiency it was felt that urgent remedial measures in the form of specific nutrient supplementation covering the entire population of susceptible children should be undertaken.  Clinical studies undertaken by NIN demonstrated the safety and efficacy of massive dose Vitamin A administration to children between 6 months and 36 months of age.  National Institutes of Nutrition carried out operational research studies and showed the feasibility of carrying out such supplementation programme with available meager health infrastructure in urban and rural areas. 


In 1970 the National Prophylaxis Programme against nutritional blindness was initiated as a Centrally Sponsored Scheme.  All children between ages of one to 3 years were to receive 6 monthly massive dose of Vitamin A.  In addition all children with measles and kwashiorkor should also receive massive dose.  A five year long field trial of this programme showed that when the massive dose Vitamin A is administered according to schedule, the incidence of corneal xerophthalmia was reduced by about 80%.

Other initiatives during the period include

· Applied nutrition programmes where the focus was on nutrition education and home garden to improve availability of yellow fruits and green leafy vegetables.

· Special nutrition programme and ICDS to improve dietary intake in preschool children, pregnant and lactating women.

· Improved maternal and child health services through primary health care institutions.

During the last twenty five years the massive dose Vitamin A programme had been implemented in all the states and union territories.  The major bottle neck during the seventies was lack of infrastructure at the peripheral level to ensure timely administration of the massive dose.  In the eighties there was considerable improvement in the infrastructure.  The lack of adequate doses of Vitamin A came in the way of improved coverage.  Poor orientation of the functionaries who were providing the services to the population, lack of supervision and lack of intersectoral coordination between the health functionaries and the ICDS functionaries persisted throughout the period and has been one of the factors responsible for the poor coverage.  It is a matter of serious concern that coverage was lower in high risk group of children from poorer communities in rural areas and urban slums.

In the Eighth Plan Period (1992-97), there was considerable improvement in the availability of the infrastructure for delivery of massive dose Vitamin A to all children in urban and rural areas.  However, coverage figures for the massive dose Vitamin A remained suboptimal.  In an attempt to improve coverage especially in the vulnerable 6 months to 23 months age group Govt. of India took a decision to link up Vitamin A administration to the ongoing immunization programme.  Under the revised regimen a dose of 100,000 IU is to be given to all infants at 9 months along with measles vaccine and a next dose of 200,000 IU is to be administered along with booster dose of DPT and OPV.  Subsequently the children are to receive three doses of 200,000 IU of Vitamin A every 6 months until 36 months of age.  The reported coverage figures under the modified regimen indicate that there has been some improvement in coverage with the first dose.  However coverage for subsequent doses is low.

Lack of sustained supply of Vitamin A has been one of the reasons for the poor coverage.  In India where over 24 million births occur every year the supply of Vitamin A between the years 1989-90 and 1994-95 was about 52 million doses.  The total number of doses administered ranged from 31-38 million The Government is making efforts to augment the supplies so that coverage could be substantially increased.

Progress in the Ninth Plan

Ninth Plan strategy for control of vitamin A deficiency included:

· Continuing  providing the first dose with measles vaccination.

· Improving  the  coverage  subsequent doses  of  massive  dose  Vitamin A. 

· Ensuring adequate availability of Vitamin A 

· Health  education  to   improve consumption  of  foods rich in B-carotene  and backed up by efforts to  improve their availability at affordable cost.  

The target for the Ninth Plan is to control Vitamin A deficiency  so  that  the incidence of blindness  due  to  Vitamin A deficiency  becomes less than 1/10,000 not only at  the  national level but also in  every State.

In an attempt to improve coverage for second and subsequent doses of Vitamin A, some States like Orissa had linked administration of Vitamin A with pulse polio immunisation campaign. It is reported that the State took precautions to prevent overdosing by stopping Vitamin A administration in preceding 6 months. The State reported improved coverage. Similar attempts in other states have not been successful.  

This strategy may not be appropriate because, then special efforts are required to be made to ensure that only children between 1-3 years receive Vitamin A and 0-5 years old children receive polio. This may not be easy as PPI is a

· massive campaign covering over 12 crore children and the booths are manned by persons who are not health professionals.

· Second dose of Vit. A for the year has to be administered through alternative strategy

National consultation

Vitamin A prophylaxis in children was provided as a national programme primarily for prevention of blindness in children caused due to vitamin A deficiency.  Subsequently, several studies have shown that in areas where vitamin A deficiency is common, vitamin A prophylaxis reduces childhood mortality largely by decreasing case fatality related to common diseases such as diarrhea and measles. 

There was a National Consultation on Benefits and Safety of Administration of Vitamin A to Pre-School Children and Pregnant and Lactating Women in 2000; the Indian Academy of Paediatrics (IAP) also had a consultation on Vitamin A administration in children.  The major conclusions of the IAP consultations were:  

· There is an unambiguous evidence of appreciable secular decline in clinical Vitamin A deficiency in under five children in the country.

· Recent data indicates that Vitamin A supplementation in infancy does not have any beneficial effect on growth, morbidity and mortality.

· Linking Vitamin A  administration to the pulse polio program is inappropriate  as the  routine programme may be destabilized.  There would be difficulties  in keeping adequate record of Vitamin A dosing with  possibility of toxicity or side effects due to multiple dosing within six months and a negative impact on Vitamin A administration through the routine services. The change strategy that all nutrition and health workers would have to be instructed to discontinue routine Vitamin A administration and establish systems for distribution of Vitamin A supplies would become immobilized.  When pulse polio programme ceases to exist, re-initiation of routine Vitamin A administration would have obvious implications in terms of retraining logistics and supplies.

      In view of this it might be preferable to use the sustainable strategy for improving Vit.A status of children  such as:

· Administration of massive dose of Vit.A through AWW twice a year say April and October every year

· Nutrition education by AWW to improve intake of green/yellow vegetables

Interventions for 10th Plan

 
In India, the magnitude of clinical Vitamin A deficiency has declined significantly but in some parts it still exist as a public health problem.  Diet surveys have shown that the intake of Vitamin A is on an average significantly lower than the recommended daily allowance in young children, adolescent girls and pregnant women.  It is important to note that in these vulnerable sub groups multiple nutritional problems coexist including inadequate intake of energy as well as of micronutrients other than Vitamin A.  

The need is for broad based dietary diversification programmes aimed to improve   the overall nutritional status of the population particularly the vulnerable categories of children, adolescent and women. Nevertheless, because Vitamin A prophylaxis is in existence for number of years and as dietary intakes of Vitamin A are still low in large segments of the population the existing massive dose Vitamin A supplementation programme in 9-36 months old children should be continued and its implementation strengthened.

Strategies for prevention, detection and management of Vitamin A deficiency in children during the 10th Plan

Infancy


Colostrum feeding is to be encouraged.  Exclusive breast feeding for the first six months should be promoted unless there are clear cut reasons to introduced supplements.  At six months introduced complimentary feeding including mashed greens and yellow/orange fruits/vegetables. 100,000 IU of massive dose Vitamin A should be given at 9 months along with measles vaccines and there should be early detection and prompt treatment of infections.

Childhood

· Ensure adequate intake of Vitamin A rich food throughout childhood.

· Early detection and prompt treatment of infections.

· Massive dose Vitamin A administration at 18,24,30 & 36 months of age. In order to improve coverage without too many logistic problems it is suggested that these four doses are to be administered by Anganwadi worker during April & October each year (Pre summer/Pre winter period).

Sick Children

· All children with xerophthalmia should be given two doses of synthetic vitamin A as per present schedule of the Government of India under the RCH programme.

· All Children suffering from measles should also be given one dose of Vitamin A, if they have not received it during the previous one month.

· All cases of severe Protein Energy Malnutrition (based on weight for age criteria or clinical signs) should be given one additional dose of Vitamin A.

Pregnancy and Lactation

· Increase dietary intake of Vitamin A, beta carotene rich food

· Identify women with night blindness, bitot spots during pregnancy and treat them with 10,000 IU of Vitamin A daily for the next four weeks.

Research studies

Basic

· Identify Vitamin A rich food stuffs – conventional as well as non-conventional

· Functional decompensation associated with Vitamin A deficiency in various stages in different age, physiological status groups .

Epidemiological

· Time trends in prevalence of sub clinical and clinical Vitamin A deficiency in different regions.

Clinical

· Investigation of the reasons for large variation in the serum Vitamin A level at 1-6 months after massive dose Vitamin A administration. 
· Infection - immunity and Vitamin A interactions.

· Clinical – biochemical correlation between serum Vitamin A  levels and Bitot’s spots and night blindness in childhood and during pregnancy.

Operational Research 

· Alternate strategy to improve coverage for  2-5th dose of massive dose Vitamin A administration in children.

OTHER MICRONUTRIENT DEFICIENCIES

Vitamin D

Vitamin D deficiency leading to rickets in children and osteomalacia in adults especially women had been a well recognized clinical entity in the earlier half of the twentieth century.  However, during the second half it was reported that persons living in sunny India do not any longer suffer from Vitamin D deficiency.  Studies among Indian emigrants in UK during the eighties documented high prevalence of Vitamin D deficiency especially in the women and neonates.  Studies carried out among north Indian population in All India Institute of Medical Sciences, Delhi in the nineties showed that except the one group with lot of exposure to direct sunlight, all others had sub normal concentration of 25(OH) Vit.D3 (Table-6.7).  Vitamin D3   level shows seasonal variation with lower levels being recorded in winter.

	Table – 6.7: Direct Exposure to Sunlight and 25 (OH) Vitamin D Status

	Group
	Maximum Exposure (min/day)

to Sunlight
	25 (OH) D

(mol/l)
	DTH (intact)

(mg/l)
	Total

Calcium

(mol/l)

	Soldiers
	370+31
	47.17+11.731
	17.6+4.82
	2.35+0.171

	Physicians/ Nurses
	25+52
	7.98+3.493
	38.8+18.21
	2.17+0.102

	Depigmented Subjects
	5+53
	18.2+11.232
	35.5+12.61
	2.22+0.103

	Note: Values are mean + S.D. Values in the same column with different superscript are significantly different of p < 0.05

	Source: Dr. Kochupillai  NFI Bulletin Vol.22 No.1 Jan.2001


Vitamin D deficient group tended to have imbalance of bone mineral metaboliam homeostasis when exposed to winter weather, low dietary calcium with high phytate content, low calcium and high parathyroid hormone level- all suggestive of sub-clinical osteomalacia. Whether sub-clinical Vit.D deficiency is also prevalent in Southern India has not been explored. In view of the changing lifestyles and indoor living in most population groups  in  India,  it  might be worthwhile to undertake studies to find out magnitude if any of Vit.D deficiency and take simple preventive steps to increase exposure to direct sunlight through health education and appropriate change in life style.

 Vitamin B Complex Deficiency


Intake of Vitamin B Complex such as riboflavin is far below RDI and have not improved over years (Figure 6.11). Biochemical evidence of Vitamin B Complex deficiency especially riboflavin and folic acid are widespread among poorer segments of population.  Prevalence of  clinical  signs of Vitamin B Complex deficiency such as glossitis and angular stomatitis are common in poorer segments of population.  Prevalence of clinical signs of deficiency are higher during pregnancy, lactation, [image: image10.wmf]Figure 6.11 Riboflavin Intake over the Years
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childhood, following antibiotic treatment and after infections.  There is  ample evidence of the importance of these  vitamins in normal metabolic processes.  Folic acid is essential for erythrocyte maturation and prevention of anaemia.  Folic deficiency has been reported to be associated with neural tube defects; folate deficiency and consequent high homocysteine level in blood have been reported to be associated with increased risk of cardio vascular diseases.  Riboflavin is important for energy transduction reactions.  Riboflavin deficiency might therefore impair optimal utilization of macro nutrients for generation of chemical energy.  The problem of B12 deficiency in India has not been investigated intensively.  In view of largely vegetarian nature of the Indian diet B12 deficiency might perhaps be present but masked by widespread iron and folic acid deficiency.  

Other deficiencies

[image: image11.wmf]Figure 6.12 Vitamin C Intake
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It is generally assumed that Vitamin C intake in India is adequate (Figure 6.12).  However there are substantial losses due to cooking and so the actual availability may be far lower than what is consumed. The extent of Vitamin C deficiency and its possible consequences is not documented in the country.  Vitamin C, Vitamin B Complex deficiency have not been shown to be associated with severe adverse health consequences and, therefore, these deficiencies have not been investigated as the others. It is important to monitor the extent of these problems and also take up appropriate interventions.  Among the minerals, zinc and calcium deficiencies have been receiving some attention.  Exact magnitude of these problems are however yet to be worked out. 

Improving Micronutrient Status of the Population: Dietary Improvement and diversification

The three basic approaches for combating micronutrient deficiencies are: medicinal supplementation, food fortification and dietary enrichment through diversification and increased intake of micronutrient-dense foods. The first two approaches can take care of only one or two nutrients. For long-term sustainability, and ensuring adequate intakes of less recognised but deficient nutrients and phytochemicals as well, dietary diversification is the most sensible and sustainable option. Besides its implementation can be in the hands of the community and it can be linked to income generation, particularly for the rural women. 

Dietary diversification to reduce prevalence of micronutrient deficiency rests on making nutrient-dense foods available to the people, (access) at a price that they can afford and creating awareness so that they can make the right choice and generate demand for such foods. Increased decentralised production of micronutrient- dense foods and reduced wastage are the key to better access and affordability.

Coarse grains (millets) and legumes are richer in micronutrients than fine grains like rice, wheat and maize. The higher content of minerals and B vitamins in millets more than offsets the relatively lower absorption due to higher fibre content. On the whole, these grains are better sources of micronutrients than rice and wheat. However, they have missed the green revolution and their production continues to be low. Pulse production has been stagnant; cost of pulses has gone up. Further their consumption is also low especially among the poorer segments as highly subsidised rice and wheat are available through PDS. Currently, coarse cereals are used also for production of breakfast cereals and similar items for consumption by higher income groups. It is essential that appropriate policy framework be evolved to improve production of coarse grain so that they continue to be available at affordable cost to the poor. Local production, procurement and sale of millets through TPDS can substantially bring down the food subsidy, improve targeting and also improve dietary intake of macro and micronutrients. There is a need to undertake nutrition education through all media of communication clearly bringing out the advantages of coarse grain consumption. The need and feasibility of supplying pulses/legumes through TPDS to people below poverty line may have to be considered.

In vegetarian Indian diets, vegetables and fruits are the most important sources of micronutrients. Though India is the largest producer of vegetables, and second largest producer of fruits and milk, the production of fruits, vegetables, eggs, poultry and milk is far below the country’s requirement even if affordability and unequal distribution are discounted. What is produced in the rural areas goes to urban markets, and the availability as well as affordability of these foods in rural areas is poor.

The rich diversity in edible plants offers enormous possibilities to overcome micronutrient deficiencies. eg  there is enough provitamin A in nature to meet the vitamin A requirement of the country at low cost. Research using state of the art methodology is needed to examine the bioavailability of ( carotene from plant products and the conversion ratio.  Some nutrients like iron and riboflavin may pose greater challenge without the inclusion of animal foods. Iron requirement of 30 mg is based on availability of 3% from cereal – pulse-based foods. Inclusion of promoters like vitamin C in the diet through vitamin C - rich fruits, can enhance iron absorption and reduce the dietary requirement for iron. This strategy merits exploration. Vitamin C-rich fruits like tomatoes, guava and Indian gooseberry are cheap in certain seasons and should be promoted to the fullest extent.  

The micronutrient content of fruits and vegetables vary widely. Agriculture/horticulture scientists, planners, extension workers and farmers need to be sensitised to grow fruits and vegetables which are rich in micronutrients (GLV, yellow orange vegetables and fruits, citrus fruits, beans etc). Fortunately major increases have occurred in the production of nutritious fruits like papaya, guava, and banana. This is an encouraging trend. But due to bad planning, glut occurs during some seasons and the grower does not get much profit. 

 Green leafy vegetables are inexpensive and very rich in micronutrients. Apart from the conventional varieties, less conventional ones grow wild during rainy season, and people can be encouraged to use them. Precious greens from vegetables like carrot, radish, turnip cauliflower which are discarded can be easily utilised if people are educated about their edibility and value. Identification and promotion of such unfamiliar sources of micronutrient-rich foods is needed. 

Plant breeding techniques to increase the micronutrient content of staples offers enormous possibilities and is more cost effective than bio-engineered foods. Plant breeding techniques have been more successful in improving the trace mineral content (iron, zinc) of staples like maize, rice and wheat, but not for vitamins. Such strains also show better growth without depleting the soil, since they are able to extract otherwise unavailable bound form of the trace elements.

GM foods have raised possibilities and hopes are high, but it may take a while before the safety of these foods is established beyond doubt and stringent regulatory procedures may make them expensive. Golden rice, rich in ( carotene and iron, has evoked lot of interest. However, it may not enter the food basket in the immediate future. Apart from safety, the acceptability of a  golden coloured rice needs to be seen. 

Milk, eggs, meat, fish have gone beyond the reach of the poor. While there is good scope for increasing the production of milk, meat and eggs, livestock programmes are capital intensive, labour intensive and have long gestation periods. They can be made viable through proper planning of integrating crop and livestock systems. Poultry and fish may offer better possibility. Back- yard poultry needs to be promoted to increase homestead production of eggs and chicken and generate employment for farm- women. Breeds suitable for back yard poultry have been developed in India. Fish are very efficient converters of feed to meat. Apart from being rich in micronutrients like vitamins A, D and Calcium, fish meat is low in cholesterol and contains long chain n-3 PUFA (polyunsaturated fatty acids), which are good for heart and brain. 

Though horticulture can be economically beneficial, its perishability, lack of price stability, and need for constant care discourage farmers from diversifying into horticulture. Seasonal glut can ruin the farmers if outlets for their sale to other areas or value addition through food processing are not available. 

Decentralised, storage and processing centres need to be established in every block. Technologies such as zero energy cooling chambers, solar dryers, fermentation and pickling etc. need to be promoted not only at household level but also in these food- processing centres. These can generate employment for women. Decentralised food processing centres can do the primary processing, but they have to be linked to larger food industries for further value addition. Better decentralised cold chain is needed for storage, but power shortage, and investment for developing infrastructure are major bottlenecks.

 In the area of food technology, processing without loss of micronutrients particularly vitamins is a big challenge. A recent study from Coimbatore has shown that shade drying of GLV results in loss of 70%  beta carotene. On the other hand drying in a properly designed solar drier with an ultraviolet filter resulted in loss of only 20% (Bamji unpublished). Solar dryers are expensive and beyond the reach of individual small farmers, but community processing units can acquire them and dry excess fruits and vegetables for sale during lean season. Culturally acceptable processed foods do sell even in villages, as convenience foods.

Recommendations to improve dietary diversification during 10th Plan

· The problem of micronutrient malnutrition in the country can be solved only through a coordinated effort of agriculture, nutrition and health sectors, with community involved right from the beginning in a bottom up approach and given participatory intensive nutrition education. 

· India has vast diverse plant resource. Preservation, promotion and cultivation of vast variety of locally acceptable, conventional and unconventional grains, legumes/pulses, fruits and vegetables is essential. These should be backed with appropriate storage, processing and marketing facilities.

· Despite all the constraints, diet of the poor can be improved by the inclusion of less expensive and seasonal fruits and vegetables, and homestead production of fruits and vegetables rich in micronutrients, and poultry, milk and perhaps fish. There should be awareness at all levels about nutrition and nutritive value of foods. 

· Human nutrition should be strong component in the syllabus of agriculture universities, teachers training institutions and school education. Agriculture and horticulture research and production should have a strong nutritional bias. Agriculture and Nutrition Training Institutes (like the Industrial Training Institutes-ITI,), may help in  generating right kind of human resource locally. 

· Feeding programmes such as ICDS, and mid-day meal programme could consider incorporating locally produced millets, fruits, vegetables, eggs and milk. This may provide the incentive for increased local production. Technical support for this kind of approach is very essential.

· India is currently undergoing demographic, economic, social, educational, agricultural and health transition. It is important therefore, to strengthen, streamline and effectively utilise the existing mechanisms for monitoring the programmes.  Nutritional monitoring should be extended throughout the country. 

· Research is important to update and expand information available on micronutrient content of foodstuffs. Efforts should be made to identify phytochemicals and study their implication in health and nutrition.

CHAPTER VII

NUTRITION MONITORING AND SURVEILLANCE 

Monitoring Nutritional Status 

The National Nutrition Policy 1993 envisaged  "nutritional surveillance of the country's population especially children and mothers will be the responsibility of National Institute of Nutrition / National Nutrition Monitoring Bureau, who in turn may involve the National Institute of Health and Family Welfare, Central Health Education Bureau, home science/medical colleges and the NGOs.  There shall be a mechanism to utilise services of food and nutrition science, and medical graduates trained every year to manage national nutrition programmes.  NNMB /NIN should be accountable to the Department of Women and Child Development in so far as nutrition surveillance is concerned.

The paucity of reliable comparable data from all parts of the country is a definite obstacle towards realistic disaggregated problem definition.  This calls for a nationwide monitoring system.  To achieve this, it is necessary to restructure and strengthen existing National Nutrition Monitoring Bureau and to develop a mechanism for generating nationwide disaggregated data within a short period for use by the centre and the states for taking corrective action wherever necessary.  This would ensure regular monitoring and surveillance system and develop reliable database in the country not only to assess the impact of ongoing nutrition and development programs but also to serve as an early warning system for initiating prompt action."

Monitoring  nutritional status of children through ICDS reporting – Ninth Plan experience 


There is an urgent need to establish and sustain a universal efficient system of collecting, collating, analyzing and utilizing the ICDS data to arrive at local focused intervention and for monitoring their impact.  Both ICDS and the health functionaries regularly file monthly progress report, which are collated and reported.  However the existing monitoring systems are functioning sub-optimally.  There are lacunae at the levels of collection, reporting and collation.  There are delays in analysis and reporting.  The reports of the health and family welfare programme by the respective workers, and the monthly progress reports sent by the ICDS workers are not utilized for district level monitoring and midcourse correction of the ongoing programmes.  These problems have to be resolved and a good monitoring system need be operationalised. 

As part of efforts to monitor the Nutritional component of the PMGY initiative, Planning Commission in collaboration with the Dept of WCD has drawn up a proforma for assessment and reporting of nutritional status of under-five children.   The DWCD has incorporated this proforma as a part of the monthly ICDS reporting format. Both DWCD and Planning Commission have requested the State DWCD Secretaries to ensure that the data is compiled district wise (in two age groups, gender specific) and reported every month. 

At the request of the Department of Women and Child Development, the National Institute of Nutrition has carried out a study in Andhra Pradesh for improving the monthly progress reports of the ICDS workers and improving monitoring of ICDS programme at district level.   The data from the study indicated that it was possible to train and orient the ICDS functionaries to improve the quality and timeliness of the reporting.  Analysis of the data and discussions on the implications of the reports with the functionaries facilitated the implementation of midcourse corrections and led to improvement in performance.  Data from the AP study depicted as Geographical Information System (GIS) mapping indicates that the data generated by AWW is useful for monitoring the block and district situation and could over time be useful for building up database for nutritional surveillance.  In Orissa also utilizing the data sent by `routine’ reporting of ICDS workers block-wise, GIS mapping of the severe and moderate under-nutrition in 0-3 years age groups and 4-6 years age groups in 229 ICDS blocks was done.  The GIS maps clearly bring out trends in under-nutrition in different areas, different seasons and in different age groups.
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Careful monitoring of the data on prevalence of under-nutrition in children below five years will also be the first step towards building up of a nutrition surveillance and response system at the critical district level.  Under the Reproductive and Child Health initiatives, the ANMs are to identify, and refer `at risk’ undernourished women and children.  Collaboration between ANMs and AWWs at the village level would improve implementation and monitoring of both health and nutrition programme.

Based on the district-level data, appropriately targeted interventions could be initiated.  Increasing use of the data would encourage workers to correctly file their monthly reports.  The CDPOs will develop confidence in the AWW’s report and utilize the data to organize intervention at appropriate time right at the village level.  These encouraging state level studies need to be utilized to improve monitoring of ICDS.  Efforts should be made to improve quality of weight measurement and reporting of under-nutrition in all ICDS blocks.  Once, good quality data on a regular basis become available at block and district level it should be used as an instrument for:

· Monitoring ICDS activities in terms of reduction in under-nutrition.

· Planning appropriate interventions based on the data 

· Assessment of impact of ongoing nutrition interventions

· Building up database for nutritional surveillance in vulnerable groups   


It is expected that this would result in an improvement in taking weights of children at anganwadi. Currently it is estimated that only about 20% of the children under five are weighed; improvement in coverage for taking weight will result in better detection of growth faltering, focused interventions for improvement in nutrition and health status of the children with severe grades of under-nutrition.   During the 10th Plan period, it might be possible to screen all under fives at least once or twice a year to identify all under-nourished children in the community and initiate targeted intervention and follow up all those with severe grades of under nutrition and enable the districts to respond appropriately to the local situation regarding under-nutrition. If the State DWCD can ensure that during the year 2001 at least 90% of all children under-five age group are weighed and data on nutritional status reported at least twice perhaps in the months of April and October and compile the data at district level a district based nutrition monitoring system can be built up.  

National Nutrition Monitoring Bureau (NNMB)

The Indian Council Of Medical Research established the National Nutrition Monitoring Bureau (NNMB) in 1972 to provide information on nutritional status of all age groups of both sexes. NNMB has the following objectives:

· To collect, on a continuous basis, on representative segments of population in each of the States, data on dietary pattern and nutritional status adopting standardized and uniform procedures and techniques, and

· To periodically evaluate the ongoing national nutrition programmes, to identify their strengths and weaknesses and to recommend appropriate corrective measures.

The NNMB:

· is involved in continuous collection of data on actual intakes of families, and individuals belonging to different physiological and age groups, in different states;
· assesses  intra-family distribution of food and nutrients;
· generates data periodically on diet and nutritional status of socially vulnerable groups of population like the tribals living in the integrated tribal development project areas, and the population at-risk physiologically like elderly population and adolescents;

· organizes repeat surveys to assess time trends in diet and nutritional situation (repear surveys were conducted in 1988-90 and in 1996-97, in the same villages in all the States that were surveyed during 1975-79).

Problems in NNMB survey 

The NNMB undertakes surveys only in 10 states and in the last survey, only 8 states were covered.  The nutrition surveys have not been conducted on a representative sample in each of the states and, therefore, estimates of under-nutrition worked out on the basis of NNMB surveys may not be representative of nutrition status in the entire states.  However, as NNMB keeps using the same sample for repeat surveys, it provides valuable information on time trends in prevalence of under nutrition over the last three decades.  In the last survey NNMB has used the NSSO sampling frame and if this practice is continued it will be possible that the NNMB surveys will provide state specific data.   It might be possible to build in a comparison of the data between the NNMB survey information on dietary intake with the   data from NSSO consumer survey data on   dietary intake computed on the basis of expenditure on food.

Food and Nutrition Board


The Food and Nutrition Board of Department of Women and Child Development (WCD) conducted nutrition survey in 1993-94 in 187 districts of the country. The report was published in 1998. This was a one-time effort; the sample covered was not derived from a representative sample of the district and, therefore, data from this survey also may not provide representative information on nutritional status of the under-five children either at the district level or at the state level. The sample size was inadequate for assessment of clinical deficiency signs.

National Family Health Survey (NFHS)


The National Family Health Survey (NFHS) has undertaken height and weight measurement in a representative sample of children and women at state level.  NFHS (I&II) provides valid state level estimates of under nutrition and comparable state level estimates at two time points i.e. 1992-93 & 1998-99.  The data, however, is inadequate to provide district-wise estimation. 

National Sample Survey Organization (NSSO)


Every five years the information on expenditure on food at family level is collected on a statistically adequate and representative sample all over the country.  This information is used to calculate poverty levels based on expenditure on calories.  The disadvantages are that this does not provide information on dietary consumption at the family and individual level and does not assess nutritional status; the survey is done only once in 5 years.  However, if coupled with the NNMB survey, the data may provide excellent insights into changing dietary   patterns in India.

Nationwide coverage under NNMB during the 10th Plan

Approach Paper to the Tenth Plan has given high priority to   monitoring of nutritional and health status. The Approach Paper indicates, “Over the next few decades, the country will be undergoing rapid demographic, developmental, economic, ecological, life style, nutrition and health transition.  It is, therefore, imperative to set up a mechanism for monitoring health and nutritional status of the population so that emerging problems are identified and expeditiously corrected.”

The Working Group on Improving Nutritional Status of the Population with Special Focus on Vulnerable Groups and the Working Group on Improving Micronutrient Nutritional Status of the Population constituted by the Planning Commission as a part of the Tenth Plan formulation exercise have recommended that “there is an urgent need to ensure nutrition monitoring through out the country”. The Working Group on Nutritional Status of the Population with Special Focus on Vulnerable Groups have recommended “NNMB should be expanded to cover all states and union Territories in the country and its scope enlarged to include nutrition monitoring, mapping, surveillance and training”.  

In the eight states where NNMB is operating the current arrangement may continue. In the other states efforts may be made to set up   contractual units based in medical colleges or   home science colleges or ICMR permanent Units. The coordinator will be a staff of the institution   with a good track record of work in nutrition. They will be requested to recruit contract staff   to carry out the survey in the defined population according to the protocol already drawn up. Proforma currently being used in NNMB survey will be used by all.  The identified investigators in home science/ medical colleges will   be responsible for getting personnel on contract to carry out the survey as per the protocol. They will also be responsible for completing the data entry and sending the forms, as well as computerized data   and answering rectifications as and when required. NNMB central Coordinating unit   will continue   to have the responsibility of  

· Preparing the sample frame for all the states

· Training of the master trainers 

· Quality control checks 

· Analysis and report writing 

This would be a cost effective mechanism for undertaking national level monitoring of nutritional status of the population so that data on time trends, interstate differences and nutritional problems in pockets   suffering from    natural  / manmade food scarcity situation could be obtained in a time bound manner. Hiring contractual staff would eliminate the earlier problems of large turn over of staff   at the doctor and nutritionist level resulting in inability to carry out the survey   in spite of other staff being in position.  As this will be contractual project the problems of long-term employment of a large number of supportive staff will not arise. The nutritionist and doctors will move out as and when they find appropriate   jobs but newer ones will move in. This will ensure that large number of persons belonging to these two categories will gain exposure to the concepts of nutrition and health monitoring and this would stand them in good stead. As they rise in the hierarchy and reach positions in medical and home science colleges they will   be potentially suitable to take over as coordinators.


Food and Nutrition Board of the Department of WCD has a very good infrastructure with a technical wing at the center, four regional offices in Delhi, Mumbai, Kolkata and Chennai and 43 field units located in the States and UTs. Currently, they are being used for nutrition education, training and creating awareness among the pubic. As FNB has a very good infrastructure, they can also be used in monitoring. The field units can be asked to collect the data maintained at the anganwadi centers on the nutritional status, collate them and prepare district-wise report which can be handed over to the states’ chief secretaries. They can also do a random check of the AWCs to ensure that all the children get weighed at least four times a year.

Recommendations for Tenth Plan  

Efforts need to be made to improve coverage  and quality of weight measurement and reporting of under-nutrition in all ICDS blocks. Currently it is estimated that only about 20% of the children under five are weighed; improvement in coverage for taking weight will result in better detection of growth faltering, focused interventions for improvement in nutrition and health status of the children with severe grades of under-nutrition.   During the Tenth Plan period, it might be possible to screen all under fives at least  four times a year to identify all under-nourished children in the community and initiate targeted intervention and follow up all those with severe grades of under nutrition and enable the districts to respond appropriately to the local situation regarding under-nutrition. Once, good quality data on a regular basis become available at block and district level it will be used for

· Monitoring ICDS activities in terms of reduction in under-nutrition

· Assessment of impact of ongoing nutrition interventions

· Planning appropriate  midcourse correction in the ongoing ICDS programme 

· Building up database for nutritional surveillance in vulnerable groups   

During the  Tenth  Plan efforts  will be made to extend nutrition  surveys   to  all  states  using appropriate  sample population.

Nutrition Surveillance


Nutrition Surveillance may be defined as watching over nutritional status in order to make decisions, which will lead to improvement in nutritional status of populations. The terms ‘nutrition surveillance’ and ‘nutrition monitoring’ are often used synonymously, but this is not correct. Nutrition monitoring refers to repeated measurements of changes in the nutritional status at regular intervals, of populations or individuals over a period of time. Surveillance should never exist in isolation from action. The nutrition surveillance system (NSS) provides information on nutrition, their spatial distribution, causes, and changes in prevalence/incidence over time, the actions initiated and their effects. 


Nutrition surveillance is important for early identification of regions and sub-segments of population with nutritional problems for initiating immediate remedial measures and this in turn will promote optimal nutrition status. Nutrition surveillance will also prompt performance appraisal of the ongoing intervention programmes and assessment of contributory factors. The Government of India’s National Nutrition Policy, 1993 recommends development and establishment of such a national surveillance system in the country by the year 2000 AD. However, the National Nutrition Surveillance System is yet to be developed. The advantages of NSS are 

· Entire population especially the vulnerable groups will be under surveillance.

· It provides information on various process and impact indicators at various levels at regular intervals for initiating appropriate action.

· It enables preparation of Action Plans on Nutrition for implementation by the district officials.

· At-risk groups and areas can be identified.

· It can provide timely warning signals about the impending nutrition problems.

· It will help in better programme management as it helps to identify workers who are performing poorly.

· Intervention programmes can be evaluated on a continuous basis by assessing the extent of achievement against the goals.

· It enables mapping of the extent of under-nutrition at sector/project/district levels. Such an information will enable demarcation of most nutritionally vulnerable ‘villages/sectors/projects’.

· It will assist in enhancing the interaction between departments concerning maternal and child health and child development.

· It confers accountability at all levels and enables better management of limited resources available by focusing them to the needy areas.

Currently there are three monitoring systems, which provide the essential core information that could be developed into full-fledged nutrition surveillance   if appropriate coordination is achieved. These are the nutrition monitoring through ICDS System, the NNMB-NSSO data bases and the   Pilot project on Food insecurity and vulnerability   under the Dept of Food and Public Distribution. 

Food Insecurity and Vulnerability Information and Mapping System (FIVIMS) 

FIVIMS is essentially a network of information and mapping system that assembles, analyses and disseminates the information about people who are food insecure. The concept originated from the proposal made by the Latin American countries at World Food Summit in 1996 for use of hunger maps. Development of FIVIMS at national level is part of the commitments adopted at the World Food Summit (Rome 1996), attended by the then Prime Minister. The purpose of FIVIMS is to facilitate different user groups’ access to more comprehensive information, to enhance food security policy formulation, to improve the design and targeting of interventions directed at food insecurity and to facilitate monitoring of progress in achieving these goals through providing focused and precise information about nature and extent of food insecurity and vulnerability and the underlying causes.

An FIVIMS Cell is established in the Department of Food and Public Distribution (Annexure 7.1). The Department has selected three States viz., Himachal Pradesh, Orissa and Rajasthan for introduction of FIVIMS in pilot project to be initiated with FAO’s technical and financial assistance. The project envisages that an FIVIMS cell will be created at national, state and district level for creation and updation of data relating to identification of food insecure and vulnerable people in the three states. A comprehensive database with maps for each block relating to health, malnutrition, calorie intake, food insecurity etc. will be generated for each state.  This comprehensive database with the maps will then be utilized by policy makers both at the central and state level to identify food insecure and vulnerable people for reorienting respective policy interventions and programmes for removing food insecurity. For example, the allocation of food grains to the States can be revised with particular attention to some districts in the States found to be inhabited by people suffering from undernutriton, low calorie intake, under-weight children as per the FIVIMS data generated. 

Surveillance of nutritional status during the Tenth Plan

The FIVIMS, NNMB along with the ICDS and FNB infrastructure can provide most suitable net work  for nutrition surveillance.The state NNMB units will carry out periodic supervision of randomly selected projects to ensure quality of data being collected by the ICDS functionaries. Since NNMB is at present in operation only in 10 states it should be expanded to cover all the states.  NNMB will carry out regular surveys on dietary consumption, assessment of macro and micro nutrient nutritional status and morbidity profile of all segments of these population with special stress on nutritionally at risk groups. Later additional parameters may be added to ongoing NNMB activities to have more specific data on NSS.  Over time it may be desirable to integrate data on rainfall, food production, food distribution, vital statistics and disease surveillance and other developmental indicators  related to early warning system.  

NNMB will be involved in orientation and training of staff of ICDS/FNB involved in nutrition surveillance.  For this purpose, a network of institutions such as NIPCCD, NIN, Medical Colleges, Home Science Colleges and Agricultural Universities will be developed.  Necessary training modules will be developed and printed in different languages providing guidelines for the functionaries.  The NNMB will be responsible to bring out periodic reports and disseminate information to planners and policy makers both at the Government of India level and the State Govts.  This would help in development of `timely warning’ component of NSS.  The state units of the NNMB will be sending the data on nutrition surveillance for compilation and necessary action.

Monitoring Intersectoral Coordination 


Nutrition is a multifaceted discipline; multisectoral co-ordination is essential  for ensuring improvement in nutritional status of the population. The National Nutrition Policy envisaged that there is a need for integrating nutritional concerns of all developmental programmes, so that nutritional outcomes of various programmes can be maximized. 

A National Nutrition Policy was formulated by the Department of Women and Child Development (WCD) and adopted by the Govt. of India  in 1993. The implementation strategy as indicated in the National Nutrition Policy envisaged that each Central Ministry will implement the measures for which it has direct or nodal responsibility. An Inter- Ministerial Co-ordination Committee will function in the Ministry of Human Resource Development under the chairmanship of Secretary, Department of Women and Child Development, to oversee and review the implementation of nutrition intervention measures. Sectoral Ministries/ Depts. concerned like Health and Family Welfare, Education, Agriculture, Food and Civil supplies etc., will be represented in Interministerial co-ordination Committee. A National Nutrition Plan of Action was drawn up in 1995. There are 14 sectors identified under the Plan of Action on Nutrition. The Ministry/Department-wise action points as laid down in the National Plan of Action on nutrition is indicated in Annexure 7.2. 

Inter-Ministerial Co-ordination Committee constituted in 1993 under the Chairmanship of Secretary, Dept. of Women and Child Development held five meetings till July 1997.  In Nov. 1997,  a Food and Nutrition Council under theChairmanship of Minister of Human Resource Development was established by amalgamating the existing Food and Nutrition Board and the Inter-Ministerial Committee. The Food and Nutrition Council has met twice so far – on 23rd Dec.1997 and 24th Jan. 2000 and reviewed the ongoing programmes.

Annexure 7.1

List of 14 FIVIMS indicators

	Sl. No.
	GOAL/OBJECTIVE
	SECTOR
	INDICATOR
	SOURCE

	1.
	Food and Nutrition Security
	ECONOMY
	Population below poverty line (rural)
	Planning Commission/State governments

	2.
	Food and Nutrition Security
	
	Population below poverty line (urban) and number of slum people living in them
	Planning Commission /Ministry of Urban Affairs and Employment

	3.
	Food and Nutrition Security
	AGRICULT-URE
	Number of landless agricultural labourers
	Ministry of Agriculture / State Government

	4.
	Food and Nutrition Security
	
	Number of households with less than 1 Hectare of Rain fed farm land 
	Ministry of Agriculture / State Government

	5.
	Food and Nutrition Security
	HEALTH AND NUTRITION
	Children born with birth weight less than 2.5 kg
	Department of Women and Child Development (only for ICDS blocks)

	6.
	Nutrition Security
	
	Underweight
	Department of WCD / NNMB

	7.
	Nutrition Security
	
	Wasting
	NNMB

	8.
	Nutrition Security
	
	Stunting
	NNMB

	9.
	Food and Nutrition Security
	
	Chronic Energy Deficiency – first, second and third grades
	NNMB

	10.
	Food and Nutrition Security
	
	IMR
	RGI

	11.
	Food and Nutrition Security
	
	Under 5 Mortality Rate
	RGI (SRS)

	12.
	Food Security
	FOOD
	Access to fair price shop within 5 kms
	Department of Food & Civil Supplies

	13.
	Food Security
	
	Annual Variation in open market prices of Wheat, Rice, Coarse Cereals and Vegetables
	Department of Consumer Affairs

	14.
	Food Security
	GENERAL
	Number of old, infirm and indigent
	Ministry of Social Justice and Empowerment

	Sector 
	Sectoral Commitments in the NPAN

	Agriculture
	To ensure national level food security including buffer stocks and nutritional considerations in Agricultural policy

	Civil Supplies & Public Distribution  
	To ensure food security at household level by making the essential foods available through the Public Distribution System to the people particularly to the disadvantaged sections.

	Education 
	To provide convergent services under Education Sector to enhance the nutritional and health status of the community with special emphasis on girls’ education and improved status of women.

	Forestry
	To popularize the growing of plants/trees supplying food stuffs/fruits with special emphasis on Beta carotene (Vitamin A) rich species in the social forestry programmes with a view to create nutritional awareness and promote the consumption of  nutritious foods.

	Health
	Prevention and control of infections, micronutrient malnutrition, diseases related to inappropriate diets, creating health awareness among the people and ensuring adequate primary health care for all.

	Family Welfare
	To improve the nutritional status of women and children through nutrition prophylaxis programmes, health and nutrition education and promotion of small family norm.

	Food
	To ensure food security in the country.

	Food Processing Industries
	To meet the nutritional needs of the people by giving nutrition orientation to the projects food processing sector.

	Information and Broadcasting
	To create a climate of awareness in the country about the importance of nutrition for the well being of the people and ways and means of preventing various forms of malnutrition through its different units.

	Labour
	To protect and promote the nutrition of various types of labour – agricultural, construction, industrial etc. with special emphasis on children and women at work, through formulation and enforcement of appropriate laws.

	Rural Development
	To improve purchasing power of the people in rural areas through employment generation and poverty alleviation programmes with a view to improve food security at the household level.

	Urban Development
	To ensure access to social services relating to health care, nutrition, women and child development, preschool and non-formal education and physical amenities like potable water supply, sanitation, sewerage, drainage etc., with a view to improve the nutritional level of the urban poor.

	Welfare
	To improve nutrition of the disadvantaged sections of society by ensuring implementation of nutritional components of various welfare programmes.

	Women and Child Development
	To ensure appropriate development of human resources both through direct nutrition interventions for specially vulnerable groups as well as through various development policy instruments for improved nutrition as laid down in the National Nutrition Policy. Improving nutrition and health of women and children through strengthening and extension of ICDS programme and setting up of appropriate systems for monitoring the follow-up actions under National Plan of Action for children.


Annexure 7.2

CHAPTER VIII

RECOMMENDATIONS

During the Tenth Plan there will be focused and comprehensive interventions aimed at improving the nutritional status of the individuals; this in turn will enable   the country  to  achieve rapid reduction in severer forms of undernutrition and ill health  and  lead to  improvement in nutritional and health status of the population. To achieve this objective coordinated multi sectoral interventions for increasing food production, effective  processing and distribution,  improvement in purchasing power , generating awareness, ensuring optimum utilisation of well targeted interventions for prevention, detection and management of macro and micronutrient deficiencies  are needed.  As food supplementation programmes cannot prevent under-nutrition, they can be used to combat under-nutrition during calamities.

There should be a paradigm shift   from   

· Household food security   and freedom from hunger to nutrition security for the  family and the individual; 

· Untargeted supplementation to screening of all the persons from vulnerable groups, identification of those with various grades of under nutrition  and appropriate management;

· Lack of focused interventions on the prevention of over-nutrition to the promotion of appropriate lifestyles and dietary intakes for the prevention and management of over-nutrition and obesity.

Tenth Plan should initiate interventions aimed at achieving the following long-term objectives 

 Adequate food availability by 

· Ensuring production and availability of cereals, pulses and  vegetables to meet the nutritional needs.

· Making them available at affordable cost through out the year  to urban and rural population  through reduction in post harvest losses and appropriate processing.

· More cost effective and efficient targeting of the PDS to address macro  and micronutrient deficiencies ( such as providing coarse grains, pulses   and iodised salt to BPL families through TPDS)

· Improving purchasing power by appropriate programmes including food for work programmes

Prevention of undernutrition through nutrition education aimed at 

· Ensuring appropriate infant feeding practices  (universal colostrums feeding, exclusive breast feeding upto six months, introduction of semisolids at six months) 

· Promoting appropriate intra-family distribution of food based on requirements.

· Dietary diversification to meet the nutritional needs of the family.

· Improving awareness about ongoing programmes to improve nutritional status and how to access them.  

Operationalizing universal screening of vulnerable groups for macro and micro nutrient deficiencies 

· All infants and preschool children for under-nutrition    

· All children with severe undernutrition for anaemia

· All pregnant women for undernutrition

Initiating appropriate nutrition interventions for management of undernutrition through 

· Targeted food supplementation and health care for those with under nutrition.

· Effective monitoring  of these individuals and their families.

· Utilisation of the PRI for effective intersectoral coordination and convergence of services, improving community participation in planning, monitoring of the ongoing interventions for prevention and management of undernutrition and utilizing the existing ICDS and health infrastructure to provide nutrition education. 

Promotion of appropriate dietary intake and life styles for prevention and management of obesity and prevention and management of diet related   chronic diseases. 

Prevention, early detection and appropriate management of micronutrient deficiencies and associated health hazards. 

· Nutrition education to achieve dietary diversification and balanced intake of all micronutrients  

· Universal access to double fortified salt   

· Screening of

· All children with severe undernutrition for micronutrient deficiencies

· All pregnant women for micronutrient deficiencies

· All school children for micronutrient deficiencies  

· Appropriate intervention for treatment of micronutrient deficiencies 

Establishment of Nutrition monitoring and surveillance to identify and tackle emerging nutritional   problems with appropriate intervention programmes. 

Recommendations of the Steering Committee regarding Newer Strategies for Rapid Reduction in Severe Grades of Undernutrtition 


The Tenth Plan should evolve a new strategy  to  achieve substantial reduction in the severe grades of under-nutrition and associated health hazards associated without  massive  increase in the  cost. 
For  prevention  of under-nutrition
· Nutrition education through all  modes  of   communication with special focus on 

· inter-personal communication by anganwadi workers and ANMs to  promote  

· universal breastfeeding;

· exclusive breastfeeding for first six months;

· continuing breastfeeding up to two years;

· introduction of semi solid supplements from family pot at sixth month;

· giving the   complimentary  feeds   to  children at least 4-5 times a day;

· improving intra-familial distribution of food based on needs and providing pre-school children, pregnant and lactating women some more food from the  family pot; and

· introducing green leafy vegetables at least twice a week in the family  meal.

· Provision of take-home food supplements to children in the 6-36 months age group from BPL families (utilising PMGY funds also) as  they  cannot consume 300 Kcal  food at one sitting at the  anganwadi. 

· Administration of massive dose Vitamin A in April and October to the children at 18, 24, 30 and 36 months by the anganwadi workers under the supervision of the ANMs.

· Organise immunisation, maternal  and child care at the anganwadi on a fixed date at least once a month so that the health care needs of these vulnerable groups are  met.

· The anganwadi workers can keep iron and folic acid tablets and ORS for  distribution as and when required in the village and also  monitor the   regularity  of intake.   

· Promotion of universal use of iodised salt and organization of testing salt for  adequacy  of iodisation at home level.


The anganwadi workers  and the  ANMs should be trained by appropriate agencies  including Food and Nutrition Board and Home Sciences colleges so that they learn and communicate the right nutrition and health education messages to the population on a sustained basis. This is a very important  but  neglected area which  does not require any additional financial inputs and could play the  most critical  role  in reducing the prevalence of under nutrition.

For  detection and management of undernutrition 

· Ensure that all children in the age group of 0-6 years are weighed at least four times in a year and children suffering from grade III and grade IV under-nutrition are identified. Those with grade III and grade IV under- nutrition should be provided with double rations (as envisaged in the  ICDS guidelines) as take-home food supplements continuously  with  the  instruction that they  should be fed these preparations at least four times a day.  In addition, appropriate health care should be provided to them by the ANMs and PHC doctors.

· Weigh all pregnant and lactating women, identify those  with  body weight less than 40 kg  and provide them with  food grains for  the remaining period of pregnancy/lactation or until they  cross the  cut off point. 

· Weigh all adolescent girls at least four times in a year, identify  those with  weight less than 35 kg and provide foodgrains for the next three months or until they weigh  more than 35  kg 

· Organise   antenatal and child health clinics  for screening vulnerable  population, early detection and effective treatment of anaemia, Vitamin A deficiency and  iodine deficiency disorders. 

Goals Set  for the Tenth Plan 


The Tenth Plan   has set specific  nutrition goals to  be achieved by  2007. In view  of the   massive inter-state/inter-district differences in the availability  and access to  the nutrition-related  services and  in nutritional status of the population , the state specific  goals  to  be achieved  by  2007  have been evolved based on the  current  level  of these indices      and the  Tenth Plan goals for the  country   has been derived  from the state specific  goals. The progress achieved in terms of the process  and impact indicators  should be reviewed annually, and if, necessary  goals may  be reset at the time of the mid-term appraisal. The country should achieve the following goals by 2007:

Breast-Feeding And Complementary Feeding 

· Enhance early initiation of breast-feeding (colostrum feeding) from the current level of 15.8 per cent (as per NFHS-2) to 50 per cent.

· Enhance exclusive breastfeeding rate for children up to the age of six months from the current rate of 55.2 per cent (as per NFHS-2) to 80 per cent.

· Enhance complementary feeding rate at six months from the current level of 33.5 per cent (as per NFHS-2) to 75 per cent.

Under-nutrition

· All infants delivered at home should be weighed soon after birth by the anganwadi workers. Those weighing less than 2.2 kg should be referred to a hospital with a paediatrician to improve neonatal survival. Compiled data will provide information on prevalence of low birth weight.

· Weigh all pre-school children at least  four  times a year to identify children showing mild, moderate and severe degrees of under-nutrition.

· Health and nutrition education to all   to   improve intra-familial distribution of food based on need and provide appropriate health care.

· Focused intervention to children with severe under-nutrition (doubling the ration, appropriate health care and monitoring).

· Bring down the prevalence of under-weight in children under three years from the current level of 47 per cent as per NFHS-2 to 40 per cent.

· Reduce prevalence of severe under-nutrition in children in the 0-6 years age group by 50 per cent.

Iron Deficiency Anaemia

· High priority to research and development on double fortified salt and making it available to all at affordable cost to reduce prevalence of anaemia in all age and sex groups.

· Screening of children for anaemia and appropriate treatment.

· Universal screening of pregnant women for anaemia and appropriate treatment

· Reduce prevalence of moderate/severe anaemia by 50 per cent. 

Vitamin A deficiency

· Achieve universal  coverage for each of the  five  doses  of  Vitamin A under the  National Prophylaxis Programme for  Nutritional Blindness.

· Reduce prevalence of night blindness to below 1.0 per cent and that of Bitot Spots to below 0.5 per cent in children between six months to six years of age. 

· Eliminate Vitamin  A deficiency  as a public health problem.

Iodine Deficiency Disorders

· Achieve universal access to iodised salt. 

· Generate district-wise data on iodised salt consumption

· Reduction in prevalence of IDD in the  country  to less than 10 per cent by 2010.

Others 

· Generate data on the health status  of Indians in relation to  anthropometric indices  especially BMI -  both  for under- and over-nutrition.

· Intensify   health  and nutrition education  for  change in dietary  habits  and life style; monitor impact  in terms of reduction in obesity and diet related 

Click here for Annexure 8.1
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				Figure -26

				INFANT FEEDING PRACTICES

		States		% age of		% age of

				children (6-		children (0-3

				9 months)		months)

				Receiving		Exclusively

				breast milk		breast fed

				and comple-

				ment foods

		Kerala		69.3		59.2

		Maharashtra		25.0		37.1

		Assam		39.2		65.0

		Rajasthan		9.4		65.9

		INDIA		31.4		51.0
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Figure-25

Source-NNMB
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				Figure -27

		TIME TRENDS IN NUTRITIONAL STATUS OF CHILDREN (1-5 Years)

		YEARS		Normal		Mild under-		Moderate		Severe

				(>-90 %)		nutrition		under- nutition		under-

						(75-90 %)		(60-75 %)		nutrition

										(< 60 %)

		1979		6.5		33.7		45.6		14.2

		1980		4.2		34.5		50.9		10.4

		1981		5.0		34.1		49.6		11.3

		1982		4.9		29.6		51.7		13.8

		1990		8.9		37.8		44.3		9.0

		1992		7.2		36.6		45.1		11.1

		1995		8.5		40.6		43.4		7.5

		*:- NCHS Standards
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				Figure -28

				PREVALENCE OF SEVERE MALNUTRITION

						(CHILDREN 1-5 Y ears)

		States		PREVALENCE OF SEVERE MALNUTRITION %

				1975-79		1988-90

		Andhra  Pradesh		16.0		7.5

		Gujarat		14.0		13.0

		Karnatake		14.5		8.0

		Kerala		10.0		2.0

		Madhya Pradesh		17.0		16.9

		Maharashtra		22.0		8.0

		Orissa		15.0		10.0

		Tamil Nadu		12.5		3.9
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				Figure -29

		PREVALENCE OF ANAEMIA AMONG PREGNANT WOMEN

				(Percentage)

				Prevalence

				of Anaemia

				Among

				Pregnant

				Women %

		MILD		40.8

		MODERATE		33.6

		SEVERE		13.1

		NORMAL		12.5

		Source:- Evaluation of the National Nutritional Anaemia

		Anaemia Prophylaxis Programme,1989

				Figure -29A

		PREVALENCE OF ANAEMIA IN THE GENERAL POPULATION

		City		RURAL						RURAL						URBAN

		AGE  GROUP		CALCUTTA *						HYDERABAD						MADRAS

				MALE		FEMALE		TOTAL		MALE		FEMALE		TOTAL		MALE		FEMALE		TOTAL

		1-5						94.4						65.5						23.2

		6-14		94.5		95.3				57.1		66.7				8.7		18.4

		15-24		87.3		95.1				35		64.4				13.8		19

		25-44		84.5		93.7				31.5		75.9				0		24.4

		>45						88.3						47.2						21.8
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Figure-28

Source - NNMB

PREVALENCE OF ANAEMIA AMONG PREGANT WOMEN

MODERATE 34%
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				Figure -30

		MALNUTRITION AND MORTALITY RATES AMONG ADULT MEN

		AGE GROUPS		MORTILITY

				RATES

		<=16		33

		16-17		19

		17-18.5		15

		>=18.5		12

		Source :- NIN Annual Report, 1989-90
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Figure-29

Source - NNMB

BMI STATUS

MORTALITY RATE PER THOUSAND

MALNUTRITION AND MORTALITY RATES AMONG ADULT MEN



Sheet37

		





		






_1092749801.xls
Chart1

		Kerala

		Manipur

		Goa

		Nagaland

		Delhi

		Him.Pr.

		Punjab

		Karnataka

		Gujarat

		Haryana

		Mizoram

		Rajasthan

		Mahrashtra

		U.P.

		Andhra Pr.

		India

		M.P

		Tamil Ndau

		J & K

		Sikkim

		Ar.Pr.

		W.Bengal

		Orissa

		Meghalaya

		Bihar

		Assam



Source: NFHS-2

Figure 6.3 Anaemia Among Ever-married Women by State
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Table1

		CRITERIA FOR DIGNOSIS OF ANAEMIA

		Diagnosis is on the basis of Hb levels

		Children < 6 years				11 g/dl

		Children 6-14 years				12 g/dl

		Adult Men				13 g/dl

		Adult Women				12 g/dl

		Pregnant Women				11 g/dl

		PREVALENCE OF ANAEMIA

						Global		Developed		Developing		India

												Urban		Rural

		Children < 5 years				43		12		51		60		70

		Children > 5 years				37		7		46		50		60

		Men				18		3		26		35		45

		Women				35		11		47		50		60

		Pregnant Women				59		14		51		65		75





Table2

		PREVALENCE OF ANAEMIA

		Country		Men		Women		Preg.		<5 yrs.		>5 yrs.

		Africa		20		49		63		56		49

		North America		4		8				8		13

		Latin America		13		17		30		26		26

		East Asia		11		18		20		20		22

		South Asia		32		58		65		56		50

		Europe		2		12		14		14		5

		Oceania		7		19		25		18		15

		PREVALENCE OF ANAEMIA IN PREGNANT WOMEN IN INDIA AND

		NEIGHBOURING COUNTRIES

		Country		% Anaemic

		India		40-90

		Myanmar		32-34

		Bhutan		60.5

		Sri Lanka		52.5

		Thailand		11.9





Table4

		EFFECT OF MATERNAL HAEMOGLOBIN LEVEL ON BIRTH WEIGHT AND PERINATAL MORTALITY

				< 5		5-7.9		8-10.9		11.0

		Mean Birth Weight		2400		2530		3660		2710

		Perinatal Mortality

		Rate per 1000		500		174		76		55

		No.of Observations		312		362		1015		1456

		EFFECT OF IRON THERAPY ON BIRTH WEIGHT OF INFANTS

		Group				Birth Weight

		1. Untreated anaemic women				2530 + 651 (443)

		with Hb levels < 8 g/dl

		2. IM Iron from 20 weeks				2890 + 428 (76)

		3. IM Iron from 28 weeks				2734 + 416 (105)

		Note: Data are Mean + SD.

		Figures in paranthesis  indicate no. of women

		IRON REQUIREMENTS (UG/KG PER DAY)

		Group		Basal		Growth		Menstrual		Total Daily

								Blood		Requirement

		Infant (0-2 yrs.)		14		65				69

		Children (2-12 yrs.)		14		15				29

		Adolescent Male

		(12-18 years)		14		12				26

		Adolescent Girls

		(10-18 years)		14		8		8		30

		Adult Male		14						14

		Adult Female		14				16		30

		Pregnant Female		14		46				60

		Lactating Female		14		16				30





Sheet1

				Anaemia		Iodised Salt

				women		15 ppm		30 ppm

		India		51.8		16.8		32.6		49.4

		Delhi		40.5		13.5		75.7		89.2

		Haryana		47		13.9		57.1		71

		Him.Pr.		40.5		14.9		75.6		90.5

		J & K		58.7		27.5		25.4		52.9

		Punjab		41.4		61.6		61.6		123.2

		Rajasthan		48.5		24.4		24.4		48.8

		M.P		54.3		14.4		42.3		56.7

		U.P.		48.7		19.6		29.2		48.8

		Bihar		63.4		26.6		20.4		47

		Orissa		63		18.2		16.8		35

		W.Bengal		62.7		25.8		36		61.8

		Ar.Pr.		62.5		46.9		37.2		84.1

		Assam		69.7		32.7		46.9		79.6

		Manipur		28.9		15.4		72.5		87.9

		Meghalaya		63.3		24.9		38.1		63

		Mizoram		48		27.9		63.3		91.2

		Nagaland		38.4		25.5		41.7		67.2

		Sikkim		61.1		31.8		47.3		79.1

		Goa		36.4		4		37.9		41.9

		Gujarat		46.3		14.9		41.2		56.1

		Mahrashtra		48.5		11		49.1		60.1

		Andhra Pr.		49.8		10.2		17.2		27.4

		Karnataka		42.4		12.9		30.5		43.4

		Kerala		22.7		5.6		33.7		39.3

		Tamil Ndau		56.5		8.1		13.1		21.2

				Anaemia

				women

		Kerala		22.7

		Manipur		28.9

		Goa		36.4

		Nagaland		38.4

		Delhi		40.5

		Him.Pr.		40.5

		Punjab		41.4

		Karnataka		42.4

		Gujarat		46.3

		Haryana		47

		Mizoram		48

		Rajasthan		48.5

		Mahrashtra		48.5

		U.P.		48.7

		Andhra Pr.		49.8

		India		51.8

		M.P		54.3

		Tamil Ndau		56.5

		J & K		58.7

		Sikkim		61.1

		Ar.Pr.		62.5

		W.Bengal		62.7

		Orissa		63

		Meghalaya		63.3

		Bihar		63.4

		Assam		69.7
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NFHS

		

		% of children with anaemia

		Age of child		Mild		Moderate		severe

		6-11 months		27		41.5		3.2

		12-23 mths		22		49.4		6.3

		24-35 mths		21.9		44.5		5.6

		ANAEMIA AMONG CHILDREN (6-35 MONTHS) BY STATE														Iodisation of salt

		State		% of children		% of children with						% of ever married				Not		15 ppm		30 ppm		Adeq.

				with anaemia		Mild		Moderate		Severe		women with				iodised						iodised

						anaemia		anaemia		anaemia		anaemia

		Orissa		72.3		31.0		32.2		0.0		69.7				62.7		8.1		13.1		21.2

		NORTH

		Him. Pr.		69.9		26.2		43.2		2.9		63.0				36.8		10.2		17.2		27.4

		INDIA		74.3		32.2		22.7		2.3		48.0				29.6		18.2		16.8		35.0

		Tamil Nadu		69.0		26.9		50.3		4.1		63.4				47.6		5.6		33.7		39.3

		Madhya Pr.		75.0		28.4		40.7		7.5		61.1				37.3		4.0		37.9		41.9

		Uttar Pr.		73.9		23.4		39.8		4.3		63.3				24.1		12.9		30.5		43.4

		Mizoram		57.2		17.4		56.7		5.9		41.4				37.1		21.9		24.4		46.3

		Manipur		45.2		18.0		58.8		7.1		47.0				22.9		26.6		20.4		47.0

		Sikkim		76.5		24.2		43.7		6.7		46.3				22.7		19.6		29.2		48.8

																						0.0

		EAST																				0.0

		Rajasthan		82.3		24.4		18.9		0.5		22.7				28.4		16.8		32.6		49.4

		Kerala		43.9		22.2		42.9		3.9		40.5				24.8		27.5		25.4		52.9

		J & K		71.1		29.1		24.7		0.7		62.5				29.5		14.9		41.2		56.1

		Bihar		81.3		19.6		43.3		7.6		42.4				25.0		14.4		42.3		56.7

		Karnataka		70.6		26.9		46.3		5.2		62.7				32.0		11.0		49.1		60.1

		Assam		63.2		20.1		52.7		9.5		48.5				11.3		25.8		36.0		61.8

		Nagaland		43.7		22.9		45.9		5.4		51.8				6.7		24.9		38.1		63.0

		Haryana		83.9		21.9		40.2		6.9		56.5				10.9		25.5		41.7		67.2

		Maharashtra		76.0		23.5		27.9		2.0		36.4				19.5		13.9		57.1		71.0

		Goa		53.4		28.7		39.0		2.2		40.5				16.7		13.7		61.6		75.3

		Ar. Pr.		54.5		29.1		38.5		3.5		58.7				3.1		31.8		47.3		79.1

		Delhi		69.0		19.4		47.8		6.7		48.7				1.8		32.7		46.9		79.6

		W.Bengal		78.3		24.1		47.4		4.4		48.5				0.8		46.9		37.2		84.1

		Punjab		80.0		23.0		44.9		4.4		49.8				2.3		15.4		72.5		87.9

		Andhra Pr.		72.3		22.6		21.7		0.9		28.9				6.1		13.5		75.7		89.2

		Gujarat		74.5		22.0		18.7		3.0		38.4				3.2		14.9		75.6		90.5

		Meghalaya		67.6		22.0		48.1		4.9		54.3				0.7		27.9		63.3		91.2





NFHS

		





NNMB

		Age Group		1975-76		1996-97		RDA

		1-3		9.6		8.4		12

		4-6		13.2		12.9		18

		7-9		15.5		16.4		26

		Boys		1975-76		1996-97		RDA

		10-12		18.8		19.8		34

		13-15		20.7		21.4		41

		16-18		25.3		25.7		50

		Girls		1975-76		1996-97		RDA

		10-12		17.9		18.5		19

		13-15		19.85		20.8		28

		16-18		22.2		21.7		30

		Adults		1975-76		1996-97		RDA

		Males		26		27.3		28

		NPNL		21.4		22.2		30

		PW		19.7		22.95		38

		LW		23.1		23.35		38





NNMB

		1-3		1-3

		4-6		4-6

		7-9		7-9
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		CONTAMINANT IRON IN DIETS

		Region		Iron content		% Contami-		True iron

				mg/day*		nation**		content

		Andhra Pradesh		29		30		20.3

		Maharashtra		46		26		34

		West Bengal		31		29		22

		Uttar Pradesh		45				28.8

		Gujarat		41				29.1

		Karnataka		57

		*  In a diet providing 2800 kcal

		** Based on contamination of cereals and pulses only

		DIETARY IRON ABSORPTION

		Groups		Mean Dietary Iron Absorption (96) from

				Rice based		Mixed Cereal		Wheat/Millet

		Adult males		5		3		2

		Adult Females		8		5		3.3

		Post Menopausal

		Females		5		3		2

		Anaemic Males		10		6		4

		Anaemic Females		16.7		10		6.7

		Pregnancy		13.3		8		5.3

		Adolescent Males		5		3		2

		Adolescent Females		8.3		5		3.3

		Children		5		3		2

		DAILY IRON REQUIREMENT OF INDIANS

				Dietary Iron Req. on a mixed				Dietary Iron

				Cereal diet(mg/day)				absorption in %

		Group

		Adult : Man		28				3

		Woman		30				5

		Pregnant Woman		37.5				8

		Lactating woman		30				5

		Children : 1-3 years		11.5				3

		4-6 years		18.4				3

		7-9 years		26				3

		Adolescents

		(10-12yrs.)    Boys		34.2				3

		Girls		18.9				5

		(13-15yrs.)    Boys		41.4				3

		Girls		28				5

		(16-18yrs.)    Boys		49.5				3

		Girls		29.9				5

		IMMUNE CHANGES IN ANAEMIC CHILDREN

				Normal		Anaemia

		Hb g/dl		12.2		8.9

				+0.23		0.36

		T cells (%)		60.6		48.4

				1.21		1.66

		B Cells (%)		16.8		18.7

				0.62		1.3

		I gG mg/dl		77.3		10.02

				81.1		75.2

		I gM mg/dl		78.3		165.3

				2.69		7.76

		I gA mg/dl		91.3		72.2

				6.46		7.94

		PREVALENCE OF MORBIDITY

				HAEMOGLOBIN g/dl

				<8		8 - 10.9		>11

		One Morbidity		48		30.8		22.7

		More than 1 morbidity		8.2		3.6		2.9

		No morbidity		43.8		65.6		74.4
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Fig.6.7

Source: Salt Department

39.7

8.2

52



Prod.&Capacity

														Table X

		Progress of NIDDCP at a glance as per the records of Salt Department

												(in lakh tonnes)

		Year		No. of Iodisation Units		Capacity		Requirements		Production		Supplies		State/UT banned

														Full		Partial

		1983		13		3.86		9.16		2.13		1.41		7		4

		1986		115		16.08		11.27		7.27		5.98		10		6

		1989		353		48.71		27.24		22.74		21.34		17		6

		1992		529		65.33		29.62		27.13		26.87		22		6

		1993		519		65.67		33.31		28.23		27.23		24		5

		1994		572		75.04		35.84		29.45		28.01		25		4

		1995		657		82.33		42.81		36.96		34.88		27		2

		1996		699		87.28		51.70		40.95		40.92		27		2

		1997		784		107.50		52.00		40.41		39.07		29		2

		1998		809*		115.21*		52.00		39.70		37.42		29		2

		2000		926		143.48				46.89

		*As on 31st March, 1998

		Source: National Consultation on 'Benefits and Safety of Iodised Salt,

		Salt Department, Government of India, Jaipur





Manufact

		Number of iodised salt manufacturers in the Country

		Year		No. of Units

		1984		15

		1985		43

		1986		115

		1987		285

		1988		327

		1989		373

		1990		439

		1991		497

		1992		517

		1993		552

		1994		593

		1995		650





Manufact
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Source: Evaluation of Universal Salt Iodisation in India, Salt Deptt., Min. of Industry, Govt. of India
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Price

								Table XII

		PDS Selling Price and Retail Price of Salt

		Sl.No.		Name of State		PDS Selling Price in Rs.per kg		Retail Price during Dec., 2000 inRs./kg

		1.		Andhra Pradesh		N.A.		3.00 loose           6.50 packed

		2.		Arunachal Pradesh		2.60		2.35 loose

		3.		Assam		2.00 powdered     3.00 packed		1.99-2.07 loose      2.05-3.15 packed

		4.		Bihar				6.50 packed

		5.		Goa				4.00 loose           6.00 packed

		6.		Gujarat		0.50 (Rs.1.82 subsidy comp.)

		7.		Haryana				N.A.

		8.		Himachal Pradesh				7.00 packed

		9.		Jammu & Kashmir		N.A.

		10.		Kerala		2.25 crystal salt   4.65 free flow

		11.		Maharashtra		2.90 DPAP areas 1.65 TTDP areas

		12.

		13.		Meghalaya		N.A.		3-3.50 loose      5-7  packed

		14.		Mizoram		N.A.		N.A.

		15.		Orissa		2.00

		16.		Rajasthan		3.25		6.00 packed

		17.		Sikkim		N.A.

		18.		Tamil Nadu		2.50

		19.		Tripura		1.90		3-3.50 loose      5-6 packed

		20.		West Bengal		N.A.		2.50 packed

		21.		Delhi		2.50                   3.50 ref. free flow		6.00 packed

		22.		Lakshadweep		2.50

		23.		Pondicherry		N.A.		6.50 loose/packed





Supplies

										Table XI

				POPULATION,  REQUIREMENT & SUPPLIES OF EDIBLE SALT - 2000

								Requirement		Supplies

		Sl.No.		Name of State		Prov. Popn. as		@5 kgs in		during 2000

						per 2001 Census		000 tonnes		in '000 tonnes

										(Salt Comm.)

				INDIA		1,027,015,247		5135.1		5221.2

		1		Andhra Pradesh		75,727,541		378.6		523.6		@

		2		Arunachal Pradesh		1,091,117		5.5		4.5

		3		Assam		26,638,407		133.2		192.1

		4		Bihar		82,878,796		414.4		671.0

		5		Jharkhand		26,909,428		134.5

		6		Goa		1,343,998		6.7		1.0

		7		Gujarat		50,596,992		253.0		206.4

		8		Haryana		21,082,989		105.4		14.5

		9		Himachal Pradesh		6,077,248		30.4		4.8

		10		Jammu & Kashmir		10,069,917		50.3		34.0

		11		Karnataka		52,733,958		263.7		115.3

		12		Kerala		31,838,619		159.2		274.2		@

		13		Madhya Pradesh		60,385,118		301.9		336.3

		14		Chhatisgarh		20,795,956		104.0

		15		Maharashtra		96,752,247		483.8		492.7		@

		16		Manipur		2,388,634		11.9

		17		Meghalaya		2,306,069		11.5

		18		Mizoram		891,058		4.5		4.7

		19		Nagaland		1,988,636		9.9		10.8

		20		Orissa		36,706,920		183.5		203.7

		21		Punjab		24,289,296		121.4		59.4

		22		Rajasthan		56,473,122		282.4		43.3

		23		Sikkim		540,493		2.7		4.7

		24		Tamil Nadu		62,110,839		310.6		193.9

		25		Tripura		3,191,168		16.0		19.8

		26		Uttar Pradesh		166,052,859		830.3		930.3

		27		Uttaranchal		8,479,562		42.4

		28		West Bengal		80,221,171		401.1		654.5

		29		Andaman & Nicobar Islands *		356,265		1.8		0.6

		30		Chandigarh		900,914		4.5		27.4

		31		Dadra & Nagar Haveli		220,451		1.1

		32		Daman & Diu		158,059		0.8		0.1

		33		Delhi		13,782,976		68.9		189.2

		34		Lakshadweep		60,595		0.3

		35		Pondicherry		973,829		4.9		1.4

		36		Defence						7.0

				@ Non iodised salt:  675.6

				Iodised salt     :  4545.6

				Total                 5221.2





cost

		Cost of Iodisation

		% Distribution of various components

		Raw salt		14

		Crushing		2

		Chemical		2

		Labour		5

		Pouches&bags		22

		Manufacturer's margin&Wastage		6

		Wholesaler's margin		8

		Rail Tpt.		23

		Retailer's margin		18





cost
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		0

		0

		0

		0

		0

		0

		0

		0





Packings

		Packings used by Wholesalers for Distribution of Iodised Salt

		Bulk		69

		Retail		19

		Bulk&Ret		12





Packings

		0

		0

		0



Fig.13

Source: Salt Department



Transport

		Transportation of Iodised Salt

		By Rail		24.7

		By Road		22

		By Rl.&Rd.		53.4





Transport

		0

		0

		0



Source: Salt Department

Fig.12



Storage

		Storage of Iodised Salt by Manufacturers

		Open Space		39.7

		Open Sp cvrd with polythene sheets		8.2

		Cvrd Godown		52





Storage

		0

		0

		0



Fig.14

Source: Salt Department
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Sheet1

		YEAR		Vitamin A		Riboflavin		Vitamin C

		1975		263		0.98

		1976		293		1.02		41

		1977		263		0.92		40

		1978		308		0.93		41

		1979		270		0.92		40

		1980		313		0.91		52

		1981		373		0.9		42

		1982		366		0.89		45

		1990		294		0.94		37

		1992		226		0.7		33

		1995		288		0.8		35
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Figure 6.8 Percent Distribution of Households by Degree of Salt Iodisation
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Table1

		CRITERIA FOR DIGNOSIS OF ANAEMIA

		Diagnosis is on the basis of Hb levels

		Children < 6 years				11 g/dl

		Children 6-14 years				12 g/dl

		Adult Men				13 g/dl

		Adult Women				12 g/dl

		Pregnant Women				11 g/dl

		PREVALENCE OF ANAEMIA

						Global		Developed		Developing		India

												Urban		Rural

		Children < 5 years				43		12		51		60		70

		Children > 5 years				37		7		46		50		60

		Men				18		3		26		35		45

		Women				35		11		47		50		60

		Pregnant Women				59		14		51		65		75





Table2

		PREVALENCE OF ANAEMIA

		Country		Men		Women		Preg.		<5 yrs.		>5 yrs.

		Africa		20		49		63		56		49

		North America		4		8				8		13

		Latin America		13		17		30		26		26

		East Asia		11		18		20		20		22

		South Asia		32		58		65		56		50

		Europe		2		12		14		14		5

		Oceania		7		19		25		18		15

		PREVALENCE OF ANAEMIA IN PREGNANT WOMEN IN INDIA AND

		NEIGHBOURING COUNTRIES

		Country		% Anaemic

		India		40-90

		Myanmar		32-34

		Bhutan		60.5

		Sri Lanka		52.5

		Thailand		11.9





Table4

		EFFECT OF MATERNAL HAEMOGLOBIN LEVEL ON BIRTH WEIGHT AND PERINATAL MORTALITY

				< 5		5-7.9		8-10.9		11.0

		Mean Birth Weight		2400		2530		3660		2710

		Perinatal Mortality

		Rate per 1000		500		174		76		55

		No.of Observations		312		362		1015		1456

		EFFECT OF IRON THERAPY ON BIRTH WEIGHT OF INFANTS

		Group				Birth Weight

		1. Untreated anaemic women				2530 + 651 (443)

		with Hb levels < 8 g/dl

		2. IM Iron from 20 weeks				2890 + 428 (76)

		3. IM Iron from 28 weeks				2734 + 416 (105)

		Note: Data are Mean + SD.

		Figures in paranthesis  indicate no. of women

		IRON REQUIREMENTS (UG/KG PER DAY)

		Group		Basal		Growth		Menstrual		Total Daily

								Blood		Requirement

		Infant (0-2 yrs.)		14		65				69

		Children (2-12 yrs.)		14		15				29

		Adolescent Male

		(12-18 years)		14		12				26

		Adolescent Girls

		(10-18 years)		14		8		8		30

		Adult Male		14						14

		Adult Female		14				16		30

		Pregnant Female		14		46				60

		Lactating Female		14		16				30





Sheet1

				Anaemia		Iodised Salt

				women		15 ppm		30 ppm

		India		51.8		16.8		32.6		49.4

		Delhi		40.5		13.5		75.7		89.2

		Haryana		47		13.9		57.1		71

		Him.Pr.		40.5		14.9		75.6		90.5

		J & K		58.7		27.5		25.4		52.9

		Punjab		41.4		13.7		61.6		75.3

		Rajasthan		48.5		21.9		24.4		46.3

		M.P		54.3		14.4		42.3		56.7

		U.P.		48.7		19.6		29.2		48.8

		Bihar		63.4		26.6		20.4		47

		Orissa		63		18.2		16.8		35

		W.Bengal		62.7		25.8		36		61.8

		Ar.Pr.		62.5		46.9		37.2		84.1

		Assam		69.7		32.7		46.9		79.6

		Manipur		28.9		15.4		72.5		87.9

		Meghalaya		63.3		24.9		38.1		63

		Mizoram		48		27.9		63.3		91.2

		Nagaland		38.4		25.5		41.7		67.2

		Sikkim		61.1		31.8		47.3		79.1

		Goa		36.4		4		37.9		41.9

		Gujarat		46.3		14.9		41.2		56.1

		Mahrashtra		48.5		11		49.1		60.1

		Andhra Pr.		49.8		10.2		17.2		27.4

		Karnataka		42.4		12.9		30.5		43.4

		Kerala		22.7		5.6		33.7		39.3

		Tamil Ndau		56.5		8.1		13.1		21.2

		Tamil Ndau		21.2

		Andhra Pr.		27.4

		Orissa		35

		Kerala		39.3
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		U.P.		48.8

		India		49.4

		J & K		52.9
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NFHS

		

		% of children with anaemia

		Age of child		Mild		Moderate		severe

		6-11 months		27		41.5		3.2

		12-23 mths		22		49.4		6.3

		24-35 mths		21.9		44.5		5.6

		ANAEMIA AMONG CHILDREN (6-35 MONTHS) BY STATE														Iodisation of salt

		State		% of children		% of children with						% of ever married				Not		15 ppm		30 ppm		Adeq.

				with anaemia		Mild		Moderate		Severe		women with				iodised						iodised

						anaemia		anaemia		anaemia		anaemia

		Orissa		72.3		31.0		32.2		0.0		69.7				62.7		8.1		13.1		21.2

		NORTH

		Him. Pr.		69.9		26.2		43.2		2.9		63.0				36.8		10.2		17.2		27.4

		INDIA		74.3		32.2		22.7		2.3		48.0				29.6		18.2		16.8		35.0

		Tamil Nadu		69.0		26.9		50.3		4.1		63.4				47.6		5.6		33.7		39.3

		Madhya Pr.		75.0		28.4		40.7		7.5		61.1				37.3		4.0		37.9		41.9

		Uttar Pr.		73.9		23.4		39.8		4.3		63.3				24.1		12.9		30.5		43.4

		Mizoram		57.2		17.4		56.7		5.9		41.4				37.1		21.9		24.4		46.3

		Manipur		45.2		18.0		58.8		7.1		47.0				22.9		26.6		20.4		47.0

		Sikkim		76.5		24.2		43.7		6.7		46.3				22.7		19.6		29.2		48.8

																						0.0

		EAST																				0.0

		Rajasthan		82.3		24.4		18.9		0.5		22.7				28.4		16.8		32.6		49.4

		Kerala		43.9		22.2		42.9		3.9		40.5				24.8		27.5		25.4		52.9

		J & K		71.1		29.1		24.7		0.7		62.5				29.5		14.9		41.2		56.1

		Bihar		81.3		19.6		43.3		7.6		42.4				25.0		14.4		42.3		56.7

		Karnataka		70.6		26.9		46.3		5.2		62.7				32.0		11.0		49.1		60.1

		Assam		63.2		20.1		52.7		9.5		48.5				11.3		25.8		36.0		61.8

		Nagaland		43.7		22.9		45.9		5.4		51.8				6.7		24.9		38.1		63.0

		Haryana		83.9		21.9		40.2		6.9		56.5				10.9		25.5		41.7		67.2

		Maharashtra		76.0		23.5		27.9		2.0		36.4				19.5		13.9		57.1		71.0

		Goa		53.4		28.7		39.0		2.2		40.5				16.7		13.7		61.6		75.3

		Ar. Pr.		54.5		29.1		38.5		3.5		58.7				3.1		31.8		47.3		79.1

		Delhi		69.0		19.4		47.8		6.7		48.7				1.8		32.7		46.9		79.6

		W.Bengal		78.3		24.1		47.4		4.4		48.5				0.8		46.9		37.2		84.1

		Punjab		80.0		23.0		44.9		4.4		49.8				2.3		15.4		72.5		87.9

		Andhra Pr.		72.3		22.6		21.7		0.9		28.9				6.1		13.5		75.7		89.2

		Gujarat		74.5		22.0		18.7		3.0		38.4				3.2		14.9		75.6		90.5

		Meghalaya		67.6		22.0		48.1		4.9		54.3				0.7		27.9		63.3		91.2
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NNMB

		Age Group		1975-76		1996-97		RDA

		1-3		9.6		8.4		12

		4-6		13.2		12.9		18

		7-9		15.5		16.4		26

		Boys		1975-76		1996-97		RDA

		10-12		18.8		19.8		34

		13-15		20.7		21.4		41

		16-18		25.3		25.7		50

		Girls		1975-76		1996-97		RDA

		10-12		17.9		18.5		19

		13-15		19.85		20.8		28

		16-18		22.2		21.7		30

		Adults		1975-76		1996-97		RDA

		Males		26		27.3		28

		NPNL		21.4		22.2		30

		PW		19.7		22.95		38

		LW		23.1		23.35		38





NNMB

		1-3		1-3

		4-6		4-6

		7-9		7-9
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		13-15		13-15

		16-18		16-18



&A

Page &P

1975-76

1996-97

Age Group in years

Iron intake in Boys between 10 & 18 years

18.8

19.8

20.7

21.4

25.3

25.7



		10-12		10-12

		13-15		13-15

		16-18		16-18



&A

Page &P

1975-76

1996-97

Age Group in years

Iron intake in Girls between 10 & 18 years

17.9

18.5

19.85

20.8

22.2

21.7



		Males		Males
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		CONTAMINANT IRON IN DIETS

		Region		Iron content		% Contami-		True iron

				mg/day*		nation**		content

		Andhra Pradesh		29		30		20.3

		Maharashtra		46		26		34

		West Bengal		31		29		22

		Uttar Pradesh		45				28.8

		Gujarat		41				29.1

		Karnataka		57

		*  In a diet providing 2800 kcal

		** Based on contamination of cereals and pulses only

		DIETARY IRON ABSORPTION

		Groups		Mean Dietary Iron Absorption (96) from

				Rice based		Mixed Cereal		Wheat/Millet

		Adult males		5		3		2

		Adult Females		8		5		3.3

		Post Menopausal

		Females		5		3		2

		Anaemic Males		10		6		4

		Anaemic Females		16.7		10		6.7

		Pregnancy		13.3		8		5.3

		Adolescent Males		5		3		2

		Adolescent Females		8.3		5		3.3

		Children		5		3		2

		DAILY IRON REQUIREMENT OF INDIANS

				Dietary Iron Req. on a mixed				Dietary Iron

				Cereal diet(mg/day)				absorption in %

		Group

		Adult : Man		28				3

		Woman		30				5

		Pregnant Woman		37.5				8

		Lactating woman		30				5

		Children : 1-3 years		11.5				3

		4-6 years		18.4				3

		7-9 years		26				3

		Adolescents

		(10-12yrs.)    Boys		34.2				3

		Girls		18.9				5

		(13-15yrs.)    Boys		41.4				3

		Girls		28				5

		(16-18yrs.)    Boys		49.5				3

		Girls		29.9				5

		IMMUNE CHANGES IN ANAEMIC CHILDREN

				Normal		Anaemia

		Hb g/dl		12.2		8.9

				+0.23		0.36

		T cells (%)		60.6		48.4

				1.21		1.66

		B Cells (%)		16.8		18.7

				0.62		1.3

		I gG mg/dl		77.3		10.02

				81.1		75.2

		I gM mg/dl		78.3		165.3

				2.69		7.76

		I gA mg/dl		91.3		72.2

				6.46		7.94

		PREVALENCE OF MORBIDITY

				HAEMOGLOBIN g/dl

				<8		8 - 10.9		>11

		One Morbidity		48		30.8		22.7

		More than 1 morbidity		8.2		3.6		2.9

		No morbidity		43.8		65.6		74.4
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Prod.&Capacity

														Table X

		Progress of NIDDCP at a glance as per the records of Salt Department

												(in lakh tonnes)

		Year		No. of Iodisation Units		Capacity		Requirements		Production		Supplies		State/UT banned

														Full		Partial

		1983		13		3.86		9.16		2.13		1.41		7		4

		1986		115		16.08		11.27		7.27		5.98		10		6

		1989		353		48.71		27.24		22.74		21.34		17		6

		1992		529		65.33		29.62		27.13		26.87		22		6

		1993		519		65.67		33.31		28.23		27.23		24		5

		1994		572		75.04		35.84		29.45		28.01		25		4

		1995		657		82.33		42.81		36.96		34.88		27		2

		1996		699		87.28		51.70		40.95		40.92		27		2

		1997		784		107.50		52.00		40.41		39.07		29		2

		1998		809*		115.21*		52.00		39.70		37.42		29		2

		2000		926		143.48				46.89

		*As on 31st March, 1998

		Source: National Consultation on 'Benefits and Safety of Iodised Salt,

		Salt Department, Government of India, Jaipur





Manufact

		Number of iodised salt manufacturers in the Country

		Year		No. of Units

		1984		15

		1985		43

		1986		115

		1987		285

		1988		327

		1989		373

		1990		439

		1991		497

		1992		517

		1993		552

		1994		593

		1995		650
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Source: Evaluation of Universal Salt Iodisation in India, Salt Deptt., Min. of Industry, Govt. of India
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Price

								Table XII

		PDS Selling Price and Retail Price of Salt

		Sl.No.		Name of State		PDS Selling Price in Rs.per kg		Retail Price during Dec., 2000 inRs./kg

		1.		Andhra Pradesh		N.A.		3.00 loose           6.50 packed

		2.		Arunachal Pradesh		2.60		2.35 loose

		3.		Assam		2.00 powdered     3.00 packed		1.99-2.07 loose      2.05-3.15 packed

		4.		Bihar				6.50 packed

		5.		Goa				4.00 loose           6.00 packed

		6.		Gujarat		0.50 (Rs.1.82 subsidy comp.)

		7.		Haryana				N.A.

		8.		Himachal Pradesh				7.00 packed

		9.		Jammu & Kashmir		N.A.

		10.		Kerala		2.25 crystal salt   4.65 free flow

		11.		Maharashtra		2.90 DPAP areas 1.65 TTDP areas

		12.

		13.		Meghalaya		N.A.		3-3.50 loose      5-7  packed

		14.		Mizoram		N.A.		N.A.

		15.		Orissa		2.00

		16.		Rajasthan		3.25		6.00 packed

		17.		Sikkim		N.A.

		18.		Tamil Nadu		2.50

		19.		Tripura		1.90		3-3.50 loose      5-6 packed

		20.		West Bengal		N.A.		2.50 packed

		21.		Delhi		2.50                   3.50 ref. free flow		6.00 packed

		22.		Lakshadweep		2.50

		23.		Pondicherry		N.A.		6.50 loose/packed





Supplies

										Table XI

				POPULATION,  REQUIREMENT & SUPPLIES OF EDIBLE SALT - 2000

								Requirement		Supplies

		Sl.No.		Name of State		Prov. Popn. as		@5 kgs in		during 2000

						per 2001 Census		000 tonnes		in '000 tonnes

										(Salt Comm.)

				INDIA		1,027,015,247		5135.1		5221.2

		1		Andhra Pradesh		75,727,541		378.6		523.6		@

		2		Arunachal Pradesh		1,091,117		5.5		4.5

		3		Assam		26,638,407		133.2		192.1

		4		Bihar		82,878,796		414.4		671.0

		5		Jharkhand		26,909,428		134.5

		6		Goa		1,343,998		6.7		1.0

		7		Gujarat		50,596,992		253.0		206.4

		8		Haryana		21,082,989		105.4		14.5

		9		Himachal Pradesh		6,077,248		30.4		4.8

		10		Jammu & Kashmir		10,069,917		50.3		34.0

		11		Karnataka		52,733,958		263.7		115.3

		12		Kerala		31,838,619		159.2		274.2		@

		13		Madhya Pradesh		60,385,118		301.9		336.3

		14		Chhatisgarh		20,795,956		104.0

		15		Maharashtra		96,752,247		483.8		492.7		@

		16		Manipur		2,388,634		11.9

		17		Meghalaya		2,306,069		11.5

		18		Mizoram		891,058		4.5		4.7

		19		Nagaland		1,988,636		9.9		10.8

		20		Orissa		36,706,920		183.5		203.7

		21		Punjab		24,289,296		121.4		59.4

		22		Rajasthan		56,473,122		282.4		43.3

		23		Sikkim		540,493		2.7		4.7

		24		Tamil Nadu		62,110,839		310.6		193.9

		25		Tripura		3,191,168		16.0		19.8

		26		Uttar Pradesh		166,052,859		830.3		930.3

		27		Uttaranchal		8,479,562		42.4

		28		West Bengal		80,221,171		401.1		654.5

		29		Andaman & Nicobar Islands *		356,265		1.8		0.6

		30		Chandigarh		900,914		4.5		27.4

		31		Dadra & Nagar Haveli		220,451		1.1

		32		Daman & Diu		158,059		0.8		0.1

		33		Delhi		13,782,976		68.9		189.2

		34		Lakshadweep		60,595		0.3

		35		Pondicherry		973,829		4.9		1.4

		36		Defence						7.0

				@ Non iodised salt:  675.6

				Iodised salt     :  4545.6

				Total                 5221.2
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Percentage of Children wage 6-35 months with Iron Deficiency Anaemia

Figure 6.2 Anaemia Among Children in 6-36 months age-group
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Table1

												Table 1

		PREVALENCE OF ANAEMIA

						Global		Developed		Developing		India

												Urban		Rural

		Children < 5 years				43		12		51		60		70

		Children > 5 years				37		7		46		50		60

		Men				18		3		26		35		45

		Women				35		11		47		50		60

		Pregnant Women				59		14		51		65		75

		Source: De Mayer E M Tegman A (1998) Prevalence of Anaemia in the World

		World Health Statistics Quarterly , 38:302-316





Table2

		PREVALENCE OF ANAEMIA								Table 2

		Country		Men		Women		Preg.		<5 yrs.		>5 yrs.

		Africa		20		49		63		56		49

		North America		4		8				8		13

		Latin America		13		17		30		26		26

		East Asia		11		18		20		20		22

		South Asia		32		58		65		56		50

		Europe		2		12		14		14		5

		Oceania		7		19		25		18		15





Table4

						Table IV

		CRITERIA FOR DIGNOSIS OF ANAEMIA

		Diagnosis is on the basis of Hb levels

		Children < 6 years				11 g/dl

		Children 6-14 years				12 g/dl

		Adult Men				13 g/dl

		Adult Women				12 g/dl

		Pregnant Women				11 g/dl

		Source: WHO Technical Reports 1972





Sheet1

				Anaemia		Iodised Salt

				women		15 ppm		30 ppm

		India		51.8		16.8		32.6		49.4

		Delhi		40.5		13.5		75.7		89.2

		Haryana		47		13.9		57.1		71

		Him.Pr.		40.5		14.9		75.6		90.5

		J & K		58.7		27.5		25.4		52.9

		Punjab		41.4		13.7		61.6		75.3

		Rajasthan		48.5		21.9		24.4		46.3

		M.P		54.3		14.4		42.3		56.7

		U.P.		48.7		19.6		29.2		48.8

		Bihar		63.4		26.6		20.4		47

		Orissa		63		18.2		16.8		35

		W.Bengal		62.7		25.8		36		61.8

		Ar.Pr.		62.5		46.9		37.2		84.1

		Assam		69.7		32.7		46.9		79.6

		Manipur		28.9		15.4		72.5		87.9

		Meghalaya		63.3		24.9		38.1		63

		Mizoram		48		27.9		63.3		91.2

		Nagaland		38.4		25.5		41.7		67.2

		Sikkim		61.1		31.8		47.3		79.1

		Goa		36.4		4		37.9		41.9

		Gujarat		46.3		14.9		41.2		56.1

		Mahrashtra		48.5		11		49.1		60.1

		Andhra Pr.		49.8		10.2		17.2		27.4

		Karnataka		42.4		12.9		30.5		43.4

		Kerala		22.7		5.6		33.7		39.3

		Tamil Ndau		56.5		8.1		13.1		21.2
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		ANAEMIA AMONG EVER MARRIED WOMEN BY STATE

		State		% of women

				with anaemia
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				Prevalence of Anaemia among Pregnant Women
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NNMB

		Age Group		1975-76		1996-97		RDA

		1-3		9.6		8.4		12

		4-6		13.2		12.9		18

		7-9		15.5		16.4		26

		Boys		1975-76		1996-97		RDA

		10-12		18.8		19.8		34

		13-15		20.7		21.4		41

		16-18		25.3		25.7		50

		Girls		1975-76		1996-97		RDA

		10-12		17.9		18.5		19

		13-15		19.85		20.8		28

		16-18		22.2		21.7		30

																Figure 3

		Adults		1975-76		1996-97		RDA

		Males		26		27.3		28

		NPNL		21.4		22.2		30

		PW		19.7		22.95		38

		LW		23.1		23.35		38

																Figure 4

																Figure 5
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						Table III

		PREVALENCE OF ANAEMIA IN PREGNANT WOMEN IN INDIA AND NEIGHBOURING COUNTRIES

		Country		% Anaemic

		India		40-90

		Myanmar		32-34

		Bhutan		60.5

		Sri Lanka		52.5

		Thailand		11.9
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Prod.&Capacity

														Table X

		Progress of NIDDCP at a glance as per the records of Salt Department

												(in lakh tonnes)

		Year		No. of Iodisation Units		Capacity		Requirements		Production		Supplies		State/UT banned

														Full		Partial

		1983		13		3.86		9.16		2.13		1.41		7		4

		1986		115		16.08		11.27		7.27		5.98		10		6

		1989		353		48.71		27.24		22.74		21.34		17		6

		1992		529		65.33		29.62		27.13		26.87		22		6

		1993		519		65.67		33.31		28.23		27.23		24		5

		1994		572		75.04		35.84		29.45		28.01		25		4

		1995		657		82.33		42.81		36.96		34.88		27		2

		1996		699		87.28		51.70		40.95		40.92		27		2

		1997		784		107.50		52.00		40.41		39.07		29		2

		1998		809*		115.21*		52.00		39.70		37.42		29		2

		2000		926		143.48				46.89

		*As on 31st March, 1998

		Source: National Consultation on 'Benefits and Safety of Iodised Salt,

		Salt Department, Government of India, Jaipur





Manufact

		Number of iodised salt manufacturers in the Country

		Year		No. of Units

		1984		15

		1985		43

		1986		115

		1987		285

		1988		327

		1989		373

		1990		439

		1991		497

		1992		517

		1993		552

		1994		593

		1995		650
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Source: Evaluation of Universal Salt Iodisation in India, Salt Deptt., Min. of Industry, Govt. of India
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Price

								Table XII

		PDS Selling Price and Retail Price of Salt

		Sl.No.		Name of State		PDS Selling Price in Rs.per kg		Retail Price during Dec., 2000 inRs./kg

		1.		Andhra Pradesh		N.A.		3.00 loose           6.50 packed

		2.		Arunachal Pradesh		2.60		2.35 loose

		3.		Assam		2.00 powdered     3.00 packed		1.99-2.07 loose      2.05-3.15 packed

		4.		Bihar				6.50 packed

		5.		Goa				4.00 loose           6.00 packed

		6.		Gujarat		0.50 (Rs.1.82 subsidy comp.)

		7.		Haryana				N.A.

		8.		Himachal Pradesh				7.00 packed

		9.		Jammu & Kashmir		N.A.

		10.		Kerala		2.25 crystal salt   4.65 free flow

		11.		Maharashtra		2.90 DPAP areas 1.65 TTDP areas

		12.

		13.		Meghalaya		N.A.		3-3.50 loose      5-7  packed

		14.		Mizoram		N.A.		N.A.

		15.		Orissa		2.00

		16.		Rajasthan		3.25		6.00 packed

		17.		Sikkim		N.A.

		18.		Tamil Nadu		2.50

		19.		Tripura		1.90		3-3.50 loose      5-6 packed

		20.		West Bengal		N.A.		2.50 packed

		21.		Delhi		2.50                   3.50 ref. free flow		6.00 packed

		22.		Lakshadweep		2.50

		23.		Pondicherry		N.A.		6.50 loose/packed





Supplies

										Table XI

				POPULATION,  REQUIREMENT & SUPPLIES OF EDIBLE SALT - 2000

								Requirement		Supplies

		Sl.No.		Name of State		Prov. Popn. as		@5 kgs in		during 2000

						per 2001 Census		000 tonnes		in '000 tonnes

										(Salt Comm.)

				INDIA		1,027,015,247		5135.1		5221.2

		1		Andhra Pradesh		75,727,541		378.6		523.6		@

		2		Arunachal Pradesh		1,091,117		5.5		4.5

		3		Assam		26,638,407		133.2		192.1

		4		Bihar		82,878,796		414.4		671.0

		5		Jharkhand		26,909,428		134.5

		6		Goa		1,343,998		6.7		1.0

		7		Gujarat		50,596,992		253.0		206.4

		8		Haryana		21,082,989		105.4		14.5

		9		Himachal Pradesh		6,077,248		30.4		4.8

		10		Jammu & Kashmir		10,069,917		50.3		34.0

		11		Karnataka		52,733,958		263.7		115.3

		12		Kerala		31,838,619		159.2		274.2		@

		13		Madhya Pradesh		60,385,118		301.9		336.3

		14		Chhatisgarh		20,795,956		104.0

		15		Maharashtra		96,752,247		483.8		492.7		@

		16		Manipur		2,388,634		11.9

		17		Meghalaya		2,306,069		11.5

		18		Mizoram		891,058		4.5		4.7

		19		Nagaland		1,988,636		9.9		10.8

		20		Orissa		36,706,920		183.5		203.7

		21		Punjab		24,289,296		121.4		59.4

		22		Rajasthan		56,473,122		282.4		43.3

		23		Sikkim		540,493		2.7		4.7

		24		Tamil Nadu		62,110,839		310.6		193.9

		25		Tripura		3,191,168		16.0		19.8

		26		Uttar Pradesh		166,052,859		830.3		930.3

		27		Uttaranchal		8,479,562		42.4

		28		West Bengal		80,221,171		401.1		654.5

		29		Andaman & Nicobar Islands *		356,265		1.8		0.6

		30		Chandigarh		900,914		4.5		27.4

		31		Dadra & Nagar Haveli		220,451		1.1

		32		Daman & Diu		158,059		0.8		0.1

		33		Delhi		13,782,976		68.9		189.2

		34		Lakshadweep		60,595		0.3

		35		Pondicherry		973,829		4.9		1.4

		36		Defence						7.0

				@ Non iodised salt:  675.6

				Iodised salt     :  4545.6

				Total                 5221.2
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						Year		1975-79		0.4		1.3		1.2		1.8		5.7
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				Nutritional Deficiency Signs		Year		Kerala		Tamil Nadu		Karnataka		Andhra Pradesh		Maharashtra		Gujarat		Orissa		Pooled

				Number		1975-79		1034		1832		2941		2631		1580		1893		660		12775

						1988-90		748		2792		1715		2394		1488		1090		911		11535

						1996-97		879		809		1665		1940		1017		635		1635		8664

				NAD		1975-79		91.7		84.4		71.9		79.8		86		79.7		76.7		80.7

						1988-90		94.5		73.6		79.2		88.5		87.5		79.4		96.3		83.5

						1996-97		98.6		82.1		94.5		92		88.2		99.2		96.2		93.1

				Oedema		1975-79		-		-		0.4		0.9		0.5		0		-		0.4

						1988-90		-		-		0.2		-		0.1		1.1		-		0.1

						1996-97		0		0		0.1		0		0.1		0		0		0.1

				Marasmus		1975-79		0.2		0.6		0.5		2		0.8		3.8		0.6		1.3

						1988-90		0.1		0.2		0.4		0.1		0.3		4.9		0.1		0.6

						1996-97		0		0		0.1		0.2		0.2		0		0.1		0.1

				Two or more signs of PEM		1975-79		0.2		0.6		0.9		3		0.6		0.2		0.1		1.2

						1988-90		-		0.1		0.4		0.1		0.3		-		0.1		0.2

						1996-97		0		0		0.5		1.1		1.8		0.1		0.1		0.8

				Bilot's spots		1975-79		0.1		2.9		2.3		3.1		0.4		0.9		1.5		1.8

						1988-90		0.5		0.6		1.1		1		0.3		0.5		1.1		0.7

						1996-97		0.1		0.7		0.5		0.8		3		0		0		0.7

				Angular stomatitis		1975-79		1.6		5		11.8		7.9		1		1.5		5.9		5.7

						1988-90		-		6.3		13.9		9		1.3		0.5		-		5.7

						1996-97		0		10.6		0.5		3.4		1.2		0		0.3		2.1
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		YEAR		Vitamin A		Riboflavin		Vitamin C

		1975		263		0.98

		1976		293		1.02		41

		1977		263		0.92		40

		1978		308		0.93		41

		1979		270		0.92		40

		1980		313		0.91		52

		1981		373		0.9		42

		1982		366		0.89		45

		1990		294		0.94		37

		1992		226		0.7		33

		1995		288		0.8		35

		Source : NNMB 25 Years
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