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Introduction

In the last 20 years, the nutritional status of Chinese has greatly improved, followed by economic development and an income increase.  At present, malnutrition in the form of severe protein, energy, vitamin A or thiamine deficiencies are not common.  However, marginal deficiencies in micronutrients such as iron, vitamin A, iodine, calcium, zinc and vitamin B1 are rather common among children, adolescents and women of childbearing age in urban cities and rural areas.  Despite substantial progress in health and economic indicators over the last two decades, nutritional deficiencies of anemia, rickets, vitamin A and zinc deficiencies remain a public health problem in China, these deficiencies having potentially adverse consequences for the growth and development of children and the health of women.

Iron Deficiency Anemia

The extent of iron deficiency anemia, and its causes among men, women, and children were studied recently, as part of the 1992 National Nutrition Survey.  The survey included 73,394 blood samples for measure of hemoglobin levels among men, women, and children.  The data showed anemia to be most prevalent among children under three years of age.  The prevalence of anemia among this age group ranged from 11-23% in urban areas and 16-29% in rural areas.  No difference in anemia prevalence by gender of child was indicated for this age group.  The prevalence of anemia among children three to five years old was lower – reported as less than 12% for both girls and boys, but showed an increase for children aged 6 to 10 years.  Among young adults, anemia prevalence was estimated at around 10%, the difference in prevalence between genders more marked than for children.  The anemia rate for young adult females was much higher than for young adult males.  Among the middle aged and aged population, the prevalence of anemia was higher than that indicated for young adults; there was no difference in prevalence between males and females.  

In Gangsan Primary School in Kundulun District of Baotou City, the prevalence of anemia in 1139 children (boys 579 and girls 560) averaged 26.2% in the Spring of 2001.  Anemia was found to be more prevalent among girls (30.9%) than boys (21.8%). Compared with non-anemic children, the children with anemia had significantly lower height, body weight, and body mass index (P<0.001); the averaged height, body weight and body mass index in the boys were all much lower (P<0.001) than that of control boys without anemia; the height of girls from the third grade was relatively lower (P<0.05) than that of the girls without anemia.  The findings from the study indicated that anemia would probably have adverse effects on the growth and development of children.

Based on results from the1992 National nutrition survey, the apparent iron intake of Chinese is adequate.  Nevertheless, iron deficiency and iron deficiency anemia are the most common nutritional deficiency problems, particularly of women and children in China.  Due to poor absorption of iron from plant food, the amount of iron absorbed from plant foods fails to meet the requirement of the body.  For improved iron status of the population, it therefore seems necessary to increase dietary diversification as well as to explore the possibility for food enriched with iron.  

The Control of Iron Deficiency Anemia by Sodium Iron EDTA Fortified Soy Sauce – Two Year Study (2000-2002)

In order to promote the use of an iron fortified food as a national strategy for control of iron deficiency anemia, a two year soy sauce fortification study, supported by the ILSI project EDTA and the Micronutrient Initiative, is being conducted in China.  The study aims to test the efficacy of a sodium iron EDTA fortified soy sauce, and specifically to determine whether the fortified soy sauce is effective in combating iron deficiency and iron deficiency anemia, linked with low hemoglobin levels.  The study will also evaluate the effect of NaFeEDTA fortified soy sauce on vitamin A and anthropometric status.  

Soy sauce was selected as the food carrier in the study, because about 70% of Chinese population consume soy sauce and NaFeEDTA was selected as the iron compound, because of its high bioavailability for people consuming a plant food based diet.  Results from a preliminary study, for example, showed the absorption of Na58FeEDTA soy sauce to be higher than that of 54FeSO4 soy sauce.  The average iron absorption rate of NaFeEDTA and FeSO4 among young Chinese women over a two day testing period was 10.5% and 4.7%, respectively (P<0.01).  Moreover, in a separate study, NaFeEDTA soy sauce, was shown to be highly effective in the treatment of anemic children within 3 months.  The results of these studies suggest that NaFeEDTA is better absorbed than FeSO4 and would therefore be a more effective soy sauce fortificant for control of iron deficiency anemia in China.

The technology for making food grade NaFeEDTA and for fortifying NaFeEDTA during soy sauce production has been established.  The soy sauce remains stable during the production process and organoleptic changes to the soy sauce are prevented. The product meets the JECFA specifications and has been approved by the government.
Study on Field Intervention with Soy Sauce Fortified with NaFeEDTA

The efficacy of NaFeEDTA fortified soy sauce is now being tested in Guizhou Province, where iron deficiency anemia is relatively common and has high prevalence.  The efficacy trial covers about 10,000 subjects in Bijie City of Guizhou Province, in a high risk population having about a 30% anemia prevalence.  The study participants from the 9 villages were randomly divided by village into 2 groups, one group provided with the experimental NaFeEDTA fortified soy sauce and the other group provided with a control soy sauce.  The experimental and control soy sauces were labeled by different colors, the organizers in the field not knowing which soy sauce contained NaFeEDTA.  The study was launched in September, 2000, providing NaFeEDTA fortified soy sauce (4 mg Fe provided by 15 ml soy sauce) or a control soy sauce to study participants daily.

The study design includes collection of blood samples in a sub-sample of study participants at multiple times throughout the study period.  The measures examined during the whole experiment period are shown in Table 1.

Table 1   The Items Examined during the Whole Experiment Period
	Items
	%
	Baseline
	6 montha
	12 months
	18 monthsa
	24 months

	Hemoglobin
	40
	(
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	(
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	(

	Hemotocript
	40
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	Zn-FEP
	40
	(
	
	(
	
	(

	SF
	40
	(
	
	(
	
	(

	Retinol
	20
	(
	
	(
	
	(

	Dietary Survey
	20
	(
	(
	(
	(
	(

	Anthropometry
	3-12b
	(
	
	(
	
	(

	Hook worm infection
	Total
	(
	
	
	
	(


A: taking blood samples from the finger

B:limited in 3 to 12 years of children

The anemia prevalence at baseline and after 6 months intervention is shown by age group in Table 2 for males and Table 3 for females.  At baseline, there was some difference in prevalence of anemia between the experimental groups demonstrated, the difference between groups indicating the yellow soy sauce group (experimental) to have a higher pre-intervention prevalence.  The anemia prevalence among the yellow-label soy sauce (supplement group) significantly decreased after six months intervention.  In fact, despite higher anemia prevalences being indicated at baseline, after six months intervention, the yellow soy sauce group showed anemia prevalences generally lower than those indicated for the green soy sauce group.

Table 2   Anemia Prevalence in Males (%)

	Group
	3(6 year
	
	7(18 year
	
	19(54 year
	
	(55year

	
	Baseline
	After 6 m
	
	Baseline
	After 6 m
	
	Baseline
	After 6 m
	
	Baseline
	After 6 m

	Yellow
	39.0
	16.0
	
	44.1
	16.1
	
	24.0
	10.3
	
	53.3
	35.3

	Green
	20.7
	21.9
	
	39.8
	32.7
	
	19.4
	20.3
	
	44.8
	50.7


Table 3  Anemia Prevalence in Females (%)

	Group
	3(6 year
	
	7(18 year
	
	19(30 year
	
	31(54 year
	
	(55year

	
	Baseline
	After 6 m
	
	Baseline
	After 6 m
	
	Baseline
	After 6 m
	
	Baseline
	After 6 m
	
	Baseline
	After 6 m

	Yellow
	39.3
	12.0
	
	45.1
	23.1
	
	50.3
	17.5
	
	48.0
	25.3
	
	48.5
	28.3

	Green
	17.6
	22.2
	
	42.2
	39.3
	
	34.9
	33.7
	
	35.2
	39.8
	
	57.6
	48.7


Given the impact on anemia demonstrated, the next step is to make the fortified soy sauce widely available to consumers.  This process involves working with national authorities to promulgate regulations and standards for the control of NaFeEDTA fortified soy sauce and also working with the national soy sauce association to develop mechanisms or gradually expanding the production and distribution of NaFeEDTA fortified soy sauce among soy sauce industries.

Effects of Iron Supplementation on Brainstem Auditory Evoked Potentials (BAEP) in Infants and Young Children with Iron Deficiency Anemia

Iron deficiency anemia affects the growth and development of children and is known also to be associated with adverse consequences on brain function, cognitive development, and the immune system.  The effect of iron deficiency anemia on the auditory system in infants and preschool children was investigated in a recent study in China.  The study was carried out to observe the impairment in auditory ability caused by iron deficiency anemia in infants and young children, and the effect of iron supplementation on recovery of auditory ability.  The study population consisted of fifty children with iron deficiency anemia
 and residing in a suburban district of Beijing in 1994. Baseline measures for hemoglobin, FEP, serum ferritin and BAEP parameters were taken for the fifty children and are shown in tables 4 and 5, along with post-intervention measures.

The study intervention consisted of daily provision of a snack of fortified soft drink powder containing 10mg Fe from lactate iron and 50mg ascorbic acid to fifty iron deficient children for three months.  After three months of supplementation, 45 children were reexamined for presence of iron deficiency anemia and reexamined again for BAEP parameters.  The results suggested that auditory function can be affected by iron deficiency anemia, lending mainly to impairments of auditory peripheral pathways, but not likely affecting brainstem function. The impairing position was probably in the cochlea hair cell.  The hearing threshold was elevated and poor waveform patterns were observed.  The latency of waveform I, III, V was extended, the interpeak interval of waveform I-III of some children was expanded to marginal limit, but that of waveform III-V was not changed.  Blood indicators for anemia diagnosis recovered to normal levels after 3 months iron supplementation (table 4), and the BAEP parameters also recovered (table 5).  Given these results, it was concluded therefore that the impairments of auditory pathway caused by iron deficiency anemia are reversible.  

Table 4  Hb, FEP, and SF in Children Before and After Iron Supplementation (Mean(SD)

	Case
	n
	Hb (g/L)
	FEP ((g/L)
	SF ((g/L)

	Before treatment
	50
	100(6
	584(248
	11(6

	After treatment
	45
	113(6
	396(184
	26(13

	P value
	
	<0.01
	<0.01
	<0.01


Table 5  BAEP Parameters in IDA Children Before and After Iron Supplementation (Mean(SD)

	Group
	Absolute latency of waveform
	
	Latency of waveform interval
	
	Thresh old

	
	I
	III
	V
	
	I-III
	III-V
	I-V
	
	dB

	Before
	1.57
	3.94
	3.94
	
	2.38
	2.00
	4.38
	
	7.55

	treatment
	(0.29
	(0.29
	(0.29
	
	(0.23
	(0.23
	(0.32
	
	(13.80

	After
	1.46
	3.88
	5.66
	
	2.41
	1.94
	4.35
	
	1.44

	treatment
	(0.12
	(0.18
	(0.30
	
	(0.18
	(0.26
	(0.24
	
	(8.48

	P value
	<0.05
	>0.05
	<0.01
	
	>0.05
	>0.05
	>0.05
	
	<0.01


Vitamin A Deficiency

Vitamin A Status of Preschool Children in the People’s Republic of China

Deficient vitamin A status remains a major public health problem among preschool children in China.  In China, plant provitamin-A carotenoids account for about 70% of dietary vitamin A.  As in many developing countries, seasonal variations in availability of plant foods may result in fluctuations in the provitamin A intake, and thus vitamin A status generally declines during the fall and winter seasons.  Plant foods consumed during the fall months by people living in the poverty counties are mainly light-color vegetables, such as cabbage, Chinese cabbage, potato, and turnip.  In general, regular diets at this time of year provide carotenoids at approximately 2mg/d with 1mg/d as (-carotene. 

Preschool children are at particularly high risk for vitamin A deficiency, because of their increased vitamin A needs due to their rapid growth rate, and the risk is further compounded by their general aversion to eating green leafy vegetables.  Based on the 1992 National nutrition survey, the intake of retinol equivalent
 among Chinese was low, averaging 386(g (58% of RDA), 462(g (69.8% of RDA) for urban areas and 362(g (54.3%) for the rural population.  The lowest intake reported was for the group of 6 -12 years old with 66.3% of RDA for urban residents and 51.5% of RDA for rural residents.  Findings from a study on the health and nutrition status of Chinese in eight provinces (Liaoning, Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi and Guizhou) from 1989 to 1991 also showed the average vitamin A intake in children to be low.  The average intake by children aged 2(6 years was estimated as 157.4(271.5(g/day, this accounting for only 31.3(53.9% of the Chinese RDA.   

Data on prevalence of vitamin A defciency are available from multiple sources and, in each case, indicate a high rate of marginal vitamin A deficiency among preschool children.  In 1987, Chang reported, for example, that 37.1% of 97 rural infants and children had serum concentration of vitamin A lower than 0.7(mol/L.  A second study in 1997 was carried out among kindergarten children in Tai-an city of Shandong province.  Among children 3-7 years, 39% of the children (16/41) had serum vitamin A concentration <30(g/dl (16/41). In a study by Pang, the average concentration of serum vitamin A in 30 preschool children in kindergarten was 0.92(0.30(mol/L; 16.7% of children studied had a serum vitamin A content less than 0.7(mol/L, while 3.3% children had a serum vitamin A concentration <0.53(mol/L.  A study in 1988, collected serum vitamin A levels of 774 rural children aged from 3 months to 7 years old and reported 39.3% of children to have serum vitamin A levels <0.7(mol/L. 
In addition to these smaller studies, a large-scale survey collecting data on vitamin A deficiency was recently conducted.  The survey (1999-2000) collected measures of vitamin A deficiency among 8 669 children (0-5years) from 14 provinces. The survey showed a total of 1 018 children to have serum retinol below (20(g/dl (11.7%), and 3 396 children to have serum retinol levels between 20 and30 (g/dl (39.2%).  Clinical indicators of vitamin A deficiency were also prevalent: Eight children were found (about 0.14%) to suffer from night blindness, seven children (about 0.12%) were diagnosed as having signs of xeroma, and sixty-one mothers were reported to have night blindness. 
The Efficiency of Intervention

Two recent studies exploring the efficacy of vitamin A supplementation on childhood diarrhea and respiratory diseases have been conducted in select counties of China.  The first study tested the efficacy of a large dose of vitamin A supplementation on childhood diarrhea and respiratory diseases in Laiyuan County of Hebei Province.  Children between the ages of 6 months and two years were randomly assigned to the intervention (vitamin A supplementation, n=98) or control group (placebo, n=74).  Children were provided either with a vitamin A capsule containing 200,000 IU VA and 40 IU VE or a placebo tablet.  Measures of serum retinol, hemoglobin, and a morbidity history for incidence of diarrhea and respiratory diseases were collected for study participants at baseline, three months, and nine months following supplementation (Tables 1, 2, 3).  The results showed serum vitamin A levels among the experimental group to be higher than that of the control group following supplementation, and the percentage of children whose serum vitamin A was below 0.7 micromol/L decreased 57% in the experimental group as compared to that of the control group.  Also demonstrated was a significant reduction in the incidence of diarrhea and respiratory diseases among children in the experimental group as compared to the control group.  Among the control group, the risk of diarrhea and respiratory diseases was shown to be respectively 2.3 and 3.4 times higher, than among the intervention group.

Table 6  Vitamin A Levels in Serum of Children living in LaiYuan County of Hebei Province

	Age
	VA (mol/L
	
	VA<0.7(mol/L
	
	A<0.35(mol/L

	Month
	n
	M(SD
	
	n
	%
	
	n
	%

	6(
	55
	0.86(0.45
	
	24
	43.6
	
	5
	9.1

	12(
	144
	0.87(0.48
	
	56
	38.9
	
	15
	10.4

	24(36
	108
	1.10(0.55
	
	23
	21.3
	
	5
	4.6

	Total
	307
	
	
	103
	33.6
	
	25
	8.1


Table 7  Comparison of Some Parameters between Two Groups

	
	Experimental
	Control

	Serum VA ((mol/L)
	0.97(73)
	0.88(57)

	Hb(g/L)
	132.5(80)
	131.9(60)

	% of breast fed
	70.4(98)
	67.6(74)

	% of children in height Px**
	
	

	<P3
	24.5(94)
	23.0(74)

	>P50
	10.6
	9.4

	% of children n body wt Px*
	
	

	<P3
	11.7(94)
	6.8(74)

	>P50
	27.6
	32.4


*According to the standards of nine Cities in 1985; Number of children examined in parentheses

Table 8  Incidence Times/Children/Year of Diarrhea and Respiratory Diseases in Two Groups

	Age
	Diarrhea
	
	Respiratory

	Month
	Experimental
	Control
	P
	RR
	
	Experimental
	Control
	P
	RR

	 6(
	1.64(17)*
	1.75(13)
	>0.5
	
	
	0.52(17)
	1.30(13)
	>0.1
	

	12(
	0.42(42)
	1.82(38)
	<0.01
	4.3
	
	0.45(48)
	1.89(32)
	<0.01
	4.2

	24(36
	0.56(39)
	1.65(23)
	<0.01
	3.0
	
	0.53(39)
	1.83(23)
	<0.01
	3.4

	Total
	0.69(98)
	1.76(74)
	<0.01
	2.6
	
	0.52(98)
	1.77(74)
	<0.01
	3.4


*Number of subjects in parentheses

Table 9  Duration (days/children/year) of Diarrhea and Respiratory Diseases in Two Groups

	Age
	Diarrhea
	
	Respiratory diseases

	Month
	Experimental
	Control
	P
	
	Experimental
	Control
	P

	 6(
	6.9
	7.0
	>0.5
	
	2.0
	4.5
	>0.5

	12(
	1.5
	7.1
	<0.01
	
	2.3
	8.0
	<0.01

	24(36
	2.2
	7.0
	<0.01
	
	2.0
	8.1
	<0.01

	Total
	2.7
	7.0
	<0.01
	
	2.1
	7.4
	<0.01


Note: the number of subjects in each group is the same as table 3.

Table 10 Vitamin A Levels in Serum after 8 Weeks of Administration ((mol/L)

	Age
	Experimental
	
	Control
	
	P

	
	n
	M(SD
	
	n
	M(SD
	
	

	12 months
	27
	1.09(0.40
	
	28
	0.80(0.50
	
	<0.05

	24(36 months
	29
	1.05(0.45
	
	18
	0.83(0.43
	
	<0.05


The second study also investigated the impact of vitamin A supplementation on childhood diarrhea and respiratory diseases.  The study was launched in Yuanyang County of Henan Province. Children aged one to five years were randomly assigned to either vitamin A supplementation or control group. The experimental group received one capsule containing 50,000 IU vitamin A every three months.  The results showed serum vitamin A level of the experimental group to be significantly higher than that of control group (table 11).  In addition, the study demonstrated a significant reduction in the incidence of diarrhea and respiratory disease in the children of the experimental group as compared to the control (tables 12, 13).

Table 11  Comparison of Vitamin A Concentration between Two Groups

	Group
	n
	Serum VA (mol/L
	P

	
	
	Baseline
	After suppl.
	
	

	Control
	50
	0.80(0.06
	0.87(0.05
	
	>0.05

	Supplemental
	62
	0.82(0.06
	1.22(0.06
	
	<0.01


Table 12   Duration (days/children/attack) of Diarrhea and Respiratory Diseases in Two Groups

	Group
	Diarrhea
	
	respiratory diseases

	Control
	5.54(0.11
	
	2.42(0.26

	Supplemental
	2.67(0.07
	
	0.94(0.20

	P value
	<0.05
	
	<0.01


Table 13   Comparison of Onset on Diarrhea and Respiratory Diseases (M(SD)

	Group
	n
	Onset(time/person/year)
	

	
	
	Diarrhea
	
	Respiratory diseases
	

	Control
	101
	0.35(0.03(35)
	
	0.95(0.11(96)
	

	Supplemental
	101
	0.09(0.02 (9)
	
	0.35(0.06(35)
	

	P value
	
	<0.05
	
	<0.01
	


Iodine Deficiency Disorders

Background

More than 425 million people live in endemic iodine deficient areas in China, this figure accounting for close to 40% of the world population and 66% of Asian areas affected by endemic iodine deficiency.  Iodine deficiency has a wide distribution in China, the prevalence of IDD occurring to varying degrees in 29 provinces, Municipalities and Autonomous regions except Shanghai and Taiwan province.  Based on surveys from the severely affected areas, iodine deficiency is shown to be associated with poor pregnancy outcome such as still birth and deformity and is known also to have adverse consequences on children’s cognitive development, mental retardation or cretinism possibly resulting in the most severe cases.  Approximately 80% (8 out of 10.17 million) of the intellectual impairments reported among the Chinese are estimated to have been caused by iodine deficiency.

Table 14   National Preventive Strategy

	Time
	Programme
	Content

	1956
	the prevention and treatment on endemic goitre were placed on “The National Programme for Agricultural Development”
	and the test on iodized salt at selected sites was conducted

	1960
	Leading groups in centre and localities were set up
	Establish the administrative body

	1966
	Comprehensive preventive and treatment ways in some parts of areas, mainly based on iodized salt
	Conducted tests and spread at selected sites

	1979
	“Provisional ways on iodized salt for preventing and treating endemic goitre” approved by the State Council
	Pushed the work on endemic goitre forward

	1993
	The State Council convened an mobilization meeting on “objectively eradicating iodine deficiency from the whole National in 2000”
	Worked out a series of policy, regulation, relative documents on prevention and treatment of endemic goitre

	1994
	The State Council successively promulgated  decrees on the prevention and treatment of iodine deficiency
	1.Administrative regulation on eradicating iodine deficiency by iodized salt

2.Administrative regulation on salt industry

3.the way on table salt for special use

	2000
	Carried out properly assessment on the works eradicating iodine deficiency in National level
	Eradicating iodine deficiency in 17 Provinces

Basic eradication of iodine deficiency in 7 Provinces

No eradication of iodine deficiency in 7 Provinces


Table 15  Qualitative Analysis on Iodized Salt Sampled from Residential Household (National)

	Province
	iodized salt
	Qualified iodized salt
	iodized salt
	iodized salt
	iodized salt
	iodized salt

	
	covered %
	Covered %
	Qualified area %
	>40mg/kg %
	>60mg/kg %
	Maximum (mg/kg)

	Anhui
	98.2
	82.8
	26.7
	69.9
	9.3
	223.0

	Beijing
	96.6
	86.0
	50.0
	59.3
	8.0
	97.7

	CQ
	91.1
	71.0
	16.7
	65.6
	16.4
	141.8

	GD
	92.2
	81.3
	60.0
	68.5
	6.4
	85.0

	Gansu
	93.0
	69.5
	33.3
	56.7
	9.9
	111.2

	Guizhou
	99.7
	84.5
	46.7
	62.9
	9.5
	348.5

	Hebei
	98.0
	83.0
	53.3
	62.2
	11.7
	104.7

	Henan
	99.4
	90.1
	66.7
	69.9
	5.3
	89.9

	HeilongJ
	98.5
	90.4
	60.0
	70.8
	6.1
	126.9

	Hubei
	98.9
	90.2
	63.3
	42.1
	3.3
	102.4

	Hunan
	98.7
	85.2
	36.7
	72.8
	11.1
	99.4

	Jilin
	99.4
	80.3
	20.0
	73.0
	15.9
	99.5

	Jiangxi
	97.4
	90.0
	63.3
	44.3
	2.1
	132.2

	Liaoning
	94.6
	90.8
	60.0
	79.0
	0.0
	51.9

	Neimeng
	99.2
	94.8
	90.0
	72.0
	3.6
	93.1

	Ninxia
	93.3
	79.8
	46.7
	64.7
	7.6
	104.7

	Qinghai
	71.7
	55.0
	0.0
	39.4
	6.1
	188.7

	Sichuan
	85.5
	76.2
	36.7
	38.9
	3.5
	148.9

	SD
	86.8
	79.0
	46.7
	8.8
	0.0
	49.7

	Shanxi
	97.3
	78.3
	30.0
	62.9
	11.4
	164.0

	Tianjin
	87.8
	79.8
	40.0
	39.4
	3.8
	111.0

	Xizang
	51.6
	27.5
	0.0
	2.8
	0.1
	91.0

	Yunnan
	98.3
	87.9
	60.0
	58.1
	6.2
	117.4

	Zejiang
	95.1
	85.0
	46.7
	51.7
	6.0
	125.5

	Fujian
	78.8
	65.1
	26.7
	58.4
	8.7
	116.3

	Guangxi
	98.8
	82.0
	43.3
	73.2
	12.2
	144.9

	Hainan
	60.1
	37.5
	3.3
	24.5
	9.7
	279.0

	Jiangsu
	89.0
	65.7
	10.0
	71.4
	19.8
	281.0

	Xijiang
	76.4
	69.3
	33.3
	45.5
	2.1
	447.4

	Shanghai
	94.6
	73.7
	16.7
	67.9
	9.1
	95.0

	Shanxi
	97.5
	58.4
	20.0
	68.5
	33.8
	380.1


Qualified iodized salt meant iodine content in salt (20mg/kg and (60mg/kg

Cited from Yu Jun et al in Chinese Journal of Endemiology 2000; 19: 298-302

Table 16   Iodine Status of the Population

The Progress on Prevention and Treatment of Iodine Deficiency Disorder in China

	Times
	Urine iodine
	Goitre incidence
	Iodized salt (%)

	
	((g/L)
	(%)
	>20mg/kg
	20(60mg/kg

	1995
	164.8
	20.43
	39.5
	29.7

	1997
	330.2
	9.6
	81.1
	69.0

	1999
	306.0
	8.0
	88.9
	90.6


Cited from Chen ZP in Chinese Journal of Endemiology 2000; 19: 1(2

In 1999, iodine concentration of urine in children aged 8(10 years was analyzed from National survey, and the results were shown in Table.

Table 17   Iodine Amount Excreted in Urine and Iodine Intake from Three Large Districts in China in 1999

	Areas
	n
	Median of urine iodine((g/L)
	Iodine intake ((g/d)

	Eastern
	6907
	273.0
	409.5

	Central
	3329
	327.4
	491.1

	Western
	4530
	217.4
	326.1

	Total
	14766
	306.0
	459.0


Cited from Wei HL in Chinese Journal of Endemiology 2000; 19: 106(108

� The diagnosis of iron deficiency anemia was Hb<110 g/L, FEP ≥ 500 (g/L, SF<16(g/L


� The retinol equivalent is the sum of the retinol (preformed vitamin A) from animal sources and the carotenoids (provitamin A) from plant sources converted to retinol.  
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