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CHANGES IN SOMATIC GROWTH AND PUBERTAL DEVELOPMENT AFTER
CORRECTION OF SEVERE IODINE DEFICIENCY

Background

Aim

M hods

Results

Conclusions:

A TSEKOURAS1 1 1 2

2 2 1 1

1 1 2 1

1 1 1

, N GEORGOPOULOS , M MAKRI , E ANASTASIOU , V
VLASSOPOULOU , E KOUKKOU , N LAZAROU , G VAGENAKIS , A
THEODOROPOULOU , P MYLONAS , C VASILOPOULOS , D APOSTOLOPOULOS ,
E LAMPROPOULOU ,AVAGENAKIS , K MARKOU

: Iodine is a chemical element which is an essential part of the structure of
thyroid hormones. It is present in fairly constant amounts in seawater but its distribution
over land and fresh water is uneven. Iodine deficiency is associated with high new
mountains as Himalayas, Andes and Caucasus. Iodine deficiency (ID) is still a major
universal health problem with several implications on sensitive population groups such
as children, adolescents and women. We administered orally a total of 570 mg iodized oil
divided in three doses, every 6 months, to 293.000 schoolchildren, aged 8-16 y.o.
suffering from severe ID in the mountainous areas of Azerbaijan :To investigate the
effect of correcting ID on the evolution on somatic growth and pubertal development.

et : We studied two Groups of schoolchildren aged 8-16 y.o., Group A (n=364,
187M-177F) 1 year before and Group B (n=295, 154M-141F) 4 years (Group B1: n=173,
97M-76F) and 5 years (Group B2: n=122, 57M-65F) after the last dose of the
administration of iodide. The protocol included: registration of somatometric data, age of
menarche, goiter size by U/S, measurements of Urinary Iodine Excretion (UIE), serum T
3 , T 4 , TSH, Tg, anti-TPO and anti-Tg ab`s. : Median UIE (mcg/L) was 36 for
Group A and 188 for Group B1 and 175 for Group . In Group B, Tg (ng/ml) values
(Group B1:8,94, Group B2:4,47) were less than Group A (48,3). There was been an
increase in positive thyroid ab's after the administration of iodide, from 0% (Group A) to
8% (Group B1) and 9 % (Group B2). Serum TSH (mIU/L) was 2.177 ± 0.958 for GroupA
and 2.74 ± 1.58 for Group B1 (p<0.01) and 2.159 ± 1.228 for Group B2 (n.s.), T3
(ng/ml) was 1.396 ± 0.281 for Group A and 1.73 ± 0.28 for Group B1 (p<0.001) and
1.544 ± 0.028 for Group B2 (p<0.01) and T4 ( g/dl) was 8.329 ± 1.822 for Group A and
9.52 ± 1.69 for Group B1 (p<0.001) and 7.797 ± 1.115 for Group B2 (p<0.05). Children
in Group B1 had a significantly greater Standard Deviation Score (SDS) for height
(0.11±1.29) than Group A (-0.43±1.16), (p<0.001, t=-5.081). This difference remained
significant after correction of sex. As shown in the tables below the rate of puberty (as
judged by the development of the breast and the pubic hair) is delayed in both sexes
after the correction of ID:

Correction of severe ID appears to be accompanied by growth
improvement and restore the puberty rate to normal, probably by normalizing the thyroid
function. UIE values remain normal 5 years after the last administration of 570 mg
iodized oil divided in three 6 monthly doses.
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University of Patras Medical School, Patras, Greece, Hellenic Endocrine Society,
Athens, Greece
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EFFECTS OF IRON DEFICIENCY IN INFANCY ON SOCIAL/EMOTIONAL
ADJUSTMENT OVER TIME

Background:

Aims:

Methods:

Results:

Conclusions:

F Corapci, E Jimenez, B Lozoff

Infants with iron deficiency anemia or other indications of chronic,
severe iron deficiency (ID) show poorer mental, motor, and social/emotional
functioning. In the only longitudinal study into adolescence (in Costa Rica), there was
no catch-up in motor performance and a widening gap in cognitive scores, despite iron
therapy in infancy. However, there is a paucity of research on the long-term effects of ID
on social and emotional adjustment as well as on the nature of parent-child interaction
beyond infancy. To determine longitudinal effects of ID in infancy on behavior
problems in early childhood and adolescence. We predicted persistent behavior
problems in children who had chronic, severe ID in infancy. We also expected that
infant behaviors consistent with functional isolation (i.e., wariness, distress, low
activity) and less developmentally facilitating parenting would contribute to persistence
of behavior problems. In this longitudinal cohort of 191 Costa Rican children,
iron status in infancy was determined in venous blood. Measures of infant behavior and
affect came from behavioral observations during free play, mental and motor testing,
and in the home. Of the participants in the infancy phase, 79% and 84% were evaluated
at age 5 and 11-14 years, respectively. Mothers completed the Spanish version of the
Child Behavior Checklist to report their children's emotional and behavioral adjustment
at both times. Mother-child interaction was coded at age 5 in a laboratory setting and
everyday interactions in the home. Mother-child interaction in the chronic ID
group was characterized by less reciprocity and responsivity at age 5.At both 5 and 11-
14 years, the chronic ID group also had higher levels of behavior problems than the
good iron status group. There was a significant 3-way interaction between iron status
group, infant activity, and follow-up period. Children in the chronic ID group who
displayed low activity in infancy remained in the clinical range for externalizing
problems (i.e., aggression) at both 5 and 11-14 years. In contrast, children in the
chronic ID group who showed high activity in infancy improved in externalizing
problems, as did children in the good iron status group with low activity. The behavior of
children with good iron status in infancy and high infancy activity was rated in the
normal range at both ages. Severe, chronic ID in infancy places children
at risk for poorer behavioral adjustment in the long-term, especially those with low
activity in infancy. Developmentally less facilitating caregiving might also contribute to
the long-term behavior problems in children with chronic ID.
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Bogazici University, Istanbul, Turkey, Hospital Nacional de Niños, San Jose, Costa
Rica, University of Michigan, Center for Human Growth and Development;
Department of Pediatrics and Communicable Diseases, Ann Arbor, Michigan, United
States

THE EFFECT OF WHOLE MAIZE FLOUR IRON FORTIFICATION ON MENTALAND
MOTOR FUNCTION OF KENYAN SCHOOL CHILDREN

Background:

Objective

Methods:

Results:

Conclusion:

PAndang'o1 2 1 1 3 5 4, P Holding , H Verhoef , F Kok , D Mwaniki , RAyah , S Osendarp

Evidence from randomised trials suggests that iron supplementation
may improve cognitive development in children. By contrast few studies have
assessed the effect of iron fortification on mental and motor function. : To
assess the effect of iron fortification of whole maize flour porridge on mental and motor
function of school children. We hypothesised that mean test scores would be higher in
groups receiving iron as NaFeEDTA. Culturally adapted and validated
mental and motor function tests were administered to a sub sample of children (n=209)
drawn from 516 Kenyan school children aged 3-8 years; individually randomised to
receive porridge prepared from whole maize flour, with and without fortificant:
NaFeEDTA at two doses (56 mg iron/kg flour), electrolytic iron (56 mg iron/kg flour)
administered 5 days/week for 20 weeks. The sub-sample comprised all anaemic
children at baseline aged 6-8 years (n=142) and randomly selected non-anaemic
children in the same age group (n=67). Tests comprised measures of spatial working
memory (self ordered pointing test- SOPT); attention (visual search); and fine motor
skills (bead threading). Treatment effects on test scores were measured as group
differences in mean scores relative to placebo; adjusted for age, weight-for-height z-
score, baseline haemoglobin concentration, and plasma concentrations of ferritin,
soluble transferrin receptor and C-reactive protein. Test score ranges
observed were: SOPT total errors (2-41), Visual search efficiency score (0.01-0.80),
Total beads threaded (12-43). Results of the 56mg/kg-NaFeEDTA (mean sd) were:
SOPT 19.7 6.9, Visual search 0.3 0.2, bead threading 27.2 5.8. Effects (95% CI)
were: SOPT: -0.2 (-2.8, 2.5); Visual search: -0.02(-0.08, 0.03); Bead threading: -0.6(-
2.2, 1.1). There was no evidence of a difference in test scores from those given here, in
the other two treatment groups. Iron fortification of whole maize flour with
NaFeEDTA or electrolytic iron at doses used in our study shows no evidence of a
benefit to attention, spatial working memory or motor function in 6-8 year old Kenyan
school children.
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Wageningen University, Wageningen, Netherlands, WellcomeTrust, Kilifi, Kenya,
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PUBIC HAIR

Mean
age

Tanner II Tanner III Tanner IV-V

MALE:

Á 13.0 ± 1.11 12.9 ± 1,07 13.5 ± 0.6
Â 13.3 ± 1.2 13.8 ± 0,85 14.9 ± 1.2
p n.s. p<0,05 p<0,001

FEMALE:

Á 11.5 ± 1.5 12.1 ± 1.1 13.5 ± 0.7
Â 12.6 ± 0.7 12.7 ± 0,7 14.5 ± 1.5
p p<0,05 p=0,06 p<0,001

BREAST

Á 10.8 ± 1.2 12.3 ± 1.1 13.5 ± 0.7
Â 12.8±0.7 12.6 ± 0.9 14.3 ± 1.5
p p<0,001 n.s. p<0,001

M2

M3
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EFFECT OF IRON THERAPY ON DEVELOPMENTAL DELAYS IN SEVERELY
ANEMIC CHILDREN AGED 1- 4 YEARS - A PROSPECTIVE CASE CONTROL
STUDY.

Background:

Objectives:

Methods:

Results:

Conclusion:

S Sazawal1 2 2 1 2 2 2

1
, V P Menon , P Verma , U Dhingra , A Sarkar , P Dhingra , R Juyal , R E

Black

Data from observational studies have shown an association of iron
deficiency in infants and toddlers with developmental delays and behavioral alterations.
The deleterious effects of iron deficiency on development have been suggested to be
long term and nonreversible. To investigate the effect of 3 months of iron
therapy on the reversibility of developmental consequences of iron deficiency among
severely anemic children. In this analysis we performed a case-control
analysis within the data from a randomized, controlled trial, which enrolled 1242 children
aged 1-4 years. For ethical reasons all severely anemic children were given a
therapeutic dose of iron for 3 months (3mg/kg/day of elemental iron).Bayley's Scale for
Infant Development (BSID-II) was instituted for assessing the mental (MDI) and
psychomotor developmental indices (PDI) at baseline and after 6 months in all children.
For this analysis cases were 94 children who were severely anemic (SA) at baseline and
received iron treatment while 220 controls (CO) were non-anemic children from the
placebo group. At baseline, the developmental scores of severely anemic
children were significantly lower than the scores of control group children [SA vs. CO
(PDI: 83.7±16.0 vs. 93.2±14.5; MDI: 81.1±10.4 vs. 87.8±12.8; Orientation: 24.1±15.8
vs. 32.9±19.3; Emotional Regulation: 25.8±10.3 vs. 29.6±11.5)]. Paired pre-post
analysis of severely anemic children indicated that with the improvement of iron status
after iron therapy, there was a significant improvement in PDI score (Paired diff:
5.8±19.9, p=0.006), MDI score (Paired diff: 3.5±15.6, p=0.03), Orientation (Paired diff:
6.6±1.0, p = 0.004) and Emotional Regulation (3.0±1.0, p = 0.004). While in case of
controls, there was no significant change in pre post PDI and MDI scores. As compared
to the children of the control group, the improvement of PDI and MDI scores after 6
months of supplementation in the severely anemic group was significantly better [Mean
of the paired diff SAvs. CO (PDI: 5.9±2.3, p= 0.01); (MDI: 4.8±2.0, p= 0.02)].

The treatment of severely anemic children resulted in significant
improvement in psychomotor/ mental development and behavior in terms of orientation,
emotional regulation. These data suggest that developmental deficits associated with
severe anemia are reversible in 1-4 years of age.

1
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Department of International Health, Bloomberg School of Public Health,Johns Hopkins
University, Baltimore,MD, United States, for Micronutrient Research, Annamalai
University,Annamalai, India

IMPACT OF ANAEMIA AND IRON STATUS ON COGNITIVE PERFORMANCE IN
SCHOOL CHILDREN IN BANGALORE, INDIA

Background:

Aim:

Methods:

Results:

Conclusions:

A Eilander1 2 1 1 3 2
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2

, S Muthayya , C Transler , H Van der Knaap , M Malda , K Srinivasan , A
Kurpad

Nutritional deficiencies are a major public health issue in children in
India, having adverse effects on their cognitive development, physical growth and
immune function. Studies have shown that anaemic children have poorer scores on
cognitive tests compared to non-anaemic children. This study aims to investigate
the relationship between anaemia, iron status and cognitive performance in Indian
school children from a low socio-economic background. Baseline data
(collected in the period of November 2005 to February 2006) from a randomized
controlled trial on the efficacy of fortified foods on improving cognitive development,
were used for analyses. Children (N=525, 8.7±1.2 y) were assessed for demographic
information, anthropometry, cognitive performance and biochemical parameters,
including hemoglobin, serum ferritin and serum transferrin receptor concentrations.
Cognition was measured using the eight core tests of the KaufmanAssessment Battery
for Children II (KABC-II) and three additional tests of concentration and verbal learning.
Associations between hemoglobin concentration and cognitive outcomes were
analysed using multivariate analysis adjusted for age, gender, school and education
level of the mother (ANOVA). Mean hemoglobin concentrations were
129±9.4 g/L and 8.6% of the children were anaemic (hemoglobin concentrations <115
g/L). Among 14 test outcomes, five significant positive associations between
hemoglobin concentration and cognition were found, including attention (coding B,

=4.50; =0.03; R =0.22), processing speed (number cancellation, =3.64;
=0.06; R =0.32), short term memory (number recall, =5.32; =0.02; R =0.05; and

word order, =5.79; =0.02; R =0.09), and long term verbal learning; =3.34;
=0.07; R =0.15). Our results suggest that children with higher

hemoglobin concentrations have significantly higher scores on tests of attention,
processing speed, short term and long term memory.Additional results on the impact of
iron status on cognition will be presented at the congress.
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Unilever Food and Health Research Institute, Vlaardingen, Netherlands, St John's
Research Institute, Bangalore, India, Tilburg University, Tilburg, Netherlands
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FUNCTIONAL BENEFITS OF INTERMITTENT IFA SUPPLEMENTATION IN YOUNG
SCHOOL-GOINGADOLESCENT GIRLS

Background:

Aims:

Methods:

Results:

Conclusion:

ASen, S Kanani

In schoolgirls entering adolescence, iron deficiency anemia not only
compromises pubertal growth spurt but also may reduce physical work capacity and
cognitive function. This study assessed impact of daily vs. intermittent (once and
twice weekly) iron folic acid (IFA) supplementation on hemoglobin levels (Hb), pubertal
growth (BMI), cognitive function (CF) and physical work capacity (PWC) among low
income primary school girls in early adolescence (9 13 years) of Vadodara, India.

In 4 schools (N=254), Hemoglobin (Hb), height and weight (BMI) using
standard methods; PWC using Modified Harvard's Step test and CF using selected tests
from suitably adapted Wechsler Intelligence Scale for Children (WISC), were
conducted; pre and post intervention. In 3 of the 4 experimental schools (EG) girls were
given IFA tablets (100 mg Fe + 0.5 mg folic acid) either or (1wkly) or

( 2wkly) for one year. Control school (CG) had no intervention.
Mean Hb was 11.32 g/dl; anemia prevalence: 67% (Hb <12 g/dl). Significant
improvement (p<0.01) as regards increments in Hb and growth (BMI) was observed in
all EGs vs. CG. Among the EGs, mean Hb and BMI increments were comparable
between 2wkly IFA and daily IFA. Increment in growth in 1wkly EG was negligible and
comparable to CG. In all EGs, increment in CF test scores and number of steps climbed
(PWC) were significantly better than in CG. However, relatively, those receiving daily IFA
had higher CF scores and had lower recovery time to basal pulse rate (PWC) than those
receiving intermittent IFA. Overall, 2Wkly IFA significantly improved not
only Hb, but BMI physical work capacity and cognition as well; which 1wkly did not. 2wkly
dosing was comparable to daily dosing as regards improving Hb and growth. This study
has provided new insights regarding potential benefits of twice weekly IFA supplements
to improve pubertal growth, PWC and cognition in young adolescents which is an
important finding considering the high prevalence of anemia and poor growth in
adolescents in developing nations including India. Further research is required to study
efficacy and efficiency of IFA given intermittently to school girls in early adolescence in
diverse settings.

M.S. University of Baroda, Vadodara, India

daily once weekly
twice weekly

TRIAL USING MULTIPLE MICRONUTRIENT FOOD SUPPLEMENT AND ITS
EFFECT ON COGNITION IN CHILDREN

Aim
Methods

Results:

Conclusion:

R Srinivasa1 2, M VinodKumar

:To test the efficacy of a multiple micronutrient food supplement (MMFS) on the
iron status of school children and its effect on cognition. : A MMFS was
developed containing chelated ferrous sulphate and microencapsulated vitamin A, B2,
B6, B12, folic acid, niacin, calcium pantothenate ,vitamin C,E, lysine and calcium and
the efficacy of the MMFS was assessed in 7-11 year old school children in Chennai,
India. For the experimental group (N=51), the food in the school kitchen was cooked
with the MMFS for a period of one year. The control group (N=72) consisted of day
scholars who did not eat at the school. Hemoglobin, red blood cell count and hematocrit
were measured at baseline and at the end of the study (after one year). A battery of 7
memory test (The personal information test, the Mann-Suiter Visual memory screen for
objects, The digit span forward test, The digit span backward test , The delayed
response test, The Benton Visual Retention Test and The Cattells retentivity test), one
test for attention and concentration(Letter cancellation test )and one test for
intelligence(Raven's coloured progressive matrices ) were administered to all the
children at baseline and endline. It was seen that seen that there was a
significant (P<0.05) improvement in the experimental group in hemoglobin, hematocrit
and red cell count whereas in the control group there was a statistically significant
decline(P<0.05) in hemoglobin and red cell count. In 5 tests out of the 7 memory tests
and in the letter cancellation test for attention, the mean increment in scores in the
experimental group is significantly more(P<0.05) than the control group. There was no
significant improvement in the overall intelligence as seen in the Ravens progressive
matrices between the experimental and control groups at endline. The
study shows that the MMFS is effective in improving the iron status and cognition in
children.

1 2
M.S.Swaminathan Research Foundation, Tamilnadu, India, Sundar Serendipity

Foundation, Tamilnadu, India
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MICRONUTRIENT SUPPLEMENTATION DURING INFANCY: EFFECTS ON
BEHAVIORAND DEVELOPMENTAT 2-3 YEARS OFAGE

Background.

Aims:

Methods:

Results:

Conclusion:

M Black1 2 3 4 3 3 3 3

2

th

, S Sazawal , U Dingha , B Lozoff , V Menon , P Verma ,ASarkar , P Dhingra , R
Black

Iron deficiency is highly prevalent among young children in developing
countries and has been associated with poor behavioral and developmental
performance. Prior findings from a subset of this data set demonstrated beneficial
effects of micronutrient supplementation administered during 1-9 months of life on motor
development, motor quality, and sociability at 15 months. There is limited information on
the long-term effects of micronutrient supplementation given during infancy on the
behavior and development of children through the preschool years. The primary
objective is to examine the impact of micronutrient supplementation during infancy on
behavior and development at ages 2-3 years. 651 infants were recruited
shortly after birth from a low-income resettlement community in India. Recruitment
criteria included gestational age > 36 weeks, birth weight < 10 percentile weight-for-
gestational age (SGA small for gestational age), and no congenital disorders or
disabling conditions. The infants were randomized to one of four treatment conditions
(micronutrient mix [10 mg iron, 180 mg calcium, 90 mg phosophorous, 60 umol folate,
and 0.5 mg riboflavin] with 5 mg zinc, micronutrient mix without zinc, 0.5 mg riboflavin
with zinc, and riboflavin without zinc). Treatment was administered 6 days a week by
field workers from 1 to 9 months of age. At ages 30-42 months, evaluations of
development and behavior were conducted using the Bayley Scales of Infant
Development, Version II. Examiners were unaware of treatment group assignment.
Treatment effects were examined using random effect models, adjusting for
socioeconomic status, gender, age, and birthweight. To examine if the effects of
treatment varied by birthweight, the treatment group by birthweight interaction term was
included. There were no treatment group differences on any of the scales from
the Bayley, including mental, motor, orientation, emotional regulation, or motor quality.
The treatment group by birthweight interaction term was not significant. In
a low-income community with high rates of iron deficiency, there were no long-term
effects of early micronutrient supplementation on behavior and development at ages 2-3
years among infants born SGA.
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University of Maryland, Baltimore, MD, United States, Johns Hopkins University
Bloomberg School of Public Health, Baltimore, MD, United States, Center for
Micronutrient Research, Annamalai University, Chitavandriam, Tamil Nadu, India,
University of Michigan,AnnArbor, MI, United States

DOES ZINC DEFICIENCY PLAY A ROLE IN STUNTING AMONG PRIMARY
SCHOOL CHILDREN IN NE THAILAND?

Background:

Aims:

Methods:

Results:

Conclusion:

R Gibson1 1 1 2 1 2, M S Manger , W Krittaphol , T Pongcharoen , K Bailey , P Winichagoon

Stunting is an indicator of chronic under-nutrition and, in school-age
years, may result in a decrease in adult size, and thus reduced work capacity and
adverse reproductive outcomes. To examine the relationship between socio-
demographic status, intakes of energy and growth-limiting nutrients, and biochemical
variables among stunted and non-stunted children from ten rural schools in NE
Thailand. Subjects (n=230) aged 6-13 years were a subsample drawn from
primary school children who participated in a RCT in 2002. Stunted children (n=58)
were compared with 172 non-stunted controls, both groups being randomly selected
after stratifying children by age in each school. Dietary data were calculated from 24-hr
recalls using nutrient values from Thai food composition data and chemical analysis.
Socio-demographic, anthropometric, and biochemical variables (serum albumin, zinc,
ferritin, transferrin receptor, retinol, and urinary iodine) were also examined.
Socio-economic status did not differ between the stunted and non-stunted children.
However, the prevalence of stunting was higher in the males than the females (males,
n=38; 65.6% vs. females, n=20; 34.5%, p=0.025). Further, more males than females
had low serum zinc values indicative of zinc deficiency (n=72, 69% vs. n=47, 55%;
p=0.050). Stunted male children had lower mean intakes of energy, protein,
phosphorus, and zinc, and a lower mean serum zinc than non-stunted males (9.19 vs.
9.70 mol/L; p= 0.026). Stunted males also had a lower mean arm muscle area
(p=0.015), after adjusting for age, than non-stunted males. No other anthropometric or
biochemical differences by sex and stunting were noted. The lower
dietary intakes of the stunted males compared to their non-stunted counterparts may
be associated with anorexia and hypogeusia induced by zinc deficiency. Support for
the latter stems from the greater prevalence of stunting among the males, coupled with
their lower serum zinc concentrations, and the significant improvement in serum zinc
observed among some of these NE Thai school children after consuming a school
lunch for 31 weeks fortified with micronutrients including zinc. Hence, zinc deficiency
may be a factor limiting linear growth, especially among boys in NE Thailand, but more
research is needed to establish whether other factors also play a role. Supported by
Micronutrient Initiative fund and the University of Otago Research Fund.
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Department of Human Nutrition, University of Otago, Dunedin, New Zealand, Insitute

of Nutrition, Mahidol University at Salaya, Bangkok, Thailand
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DEVELOPMENT OF NUTRITIONALLY AT-RISK YOUNG ZANZIBARI CHILDREN
IS PREDICTED BY MALARIA,ANEMIAAND STUNTING

Background:

Aim:

Methods:

Results:

Conclusions:

D Olney1 2 2 3 3 4 4 4

5 1
, P Kariger , R Stoltzfus , S Khalfan , N Ali , J Tielsch , S Sazawal , R Black , L

Allen , E Pollitt

Nutritionally at-risk children suffer delays in physical growth and motor
and language development. Infectious diseases such as malaria pose additional risk.

To examine the cross-sectional relationships among age, malaria infection,
hemoglobin (Hb), length (HAZ), motor activity (TMA), motor development (MD),
carrying, fussing, object manipulation and language development (LD) in 5-19 mo old
Zanzibari children. This was a substudy of a randomized placebo-controlled
trial of the effects of supplementation with iron (12.5 mg)+folic acid (50 g), zinc (10
mg) and iron+folic acid+zinc on child growth, morbidity and mortality. Data on TMA,
carrying, fussing and object manipulation were obtained from 2 to 4 h continuous
observations of 769 children in their homes. Trained observers used a picture chart of
14 gross motor milestones to assess MD and a parental report scale to assess LD. Hb
and malaria were measured from a venous sample. Structural equation modeling was
used to test the fit of the data to a theoretical model and to examine the relationships
among the variables. Children were divided into three age groups for analysis (5-9,
10-14 and 15-19 mo). The model fit the data for all age groups. Malaria was
strongly related to Hb in all groups and to HAZ in the youngest and oldest groups. HAZ
significantly predicted MD, TMA and LD and the size of the associations with MD and
LD increased with age group. Hb predicted MD and TMA among children aged 15-19
mo. Malaria was not related to MD, TMAor LD in the youngest group or to MD or LD in
the 10-14 mo group. However, it was directly and indirectly related to TMAin this group
(standardized total effects= -0.147, direct=-0.098 (p=0.023) and indirect=-0.048).
Among children 15-19 mo, malaria was indirectly related to MD, TMA and LD. The
direct relationships with malaria were not statistically significant; however the indirect
relationships through Hb, HAZ and motor development were substantial.

This study investigated proximal factors associated with child
development and did not address the underlying problems of poverty which can
contribute directly to delays in development, or indirectly through factors such as
malaria, anemia and growth. These models illustrate multiple pathways through
which child development can be affected and suggest possible points for intervention.
Furthermore, they emphasize the importance of multiple interventions to improve child
development outcomes (i.e. prevention and treatment of anemia, stunting and
malaria).

1

2

3

4

5

Program in International Nutrition, University of California, Davis, Davis, California,
United States, Division of Nutritional Sciences, Cornell University, Ithaca, New York,
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EFFECT OF IRON-FOLIC ACID AND ZINC SUPPLEMENTATION ON THE
LANGUAGEACQUISITION OF YOUNG NEPALI CHILDREN

Background

Aim:

Methods:

Results:

Conclusion:

E Siegel1 2 3 4 4 3 3, R Stoltzfus , J Katz , S Khatry , S R Shrestha , S LeClerq , J Tielsch

:Acquisition of the building blocks of language development coincides with
the initiation of complementary foods and the increased requirement of micronutrient-
rich foods for growth and development that are difficult to obtain in the quantities needed
from locally available sources. Few studies have examined the effect of micronutrient
supplementation on the language acquisition of young children. To examine the
effect of iron-folic acid and zinc supplementation on language acquisition among young
Nepali infants. In Sarlahi District, Nepal, mothers of 569 infants from 4- to 16-
months of age were questioned every three months for a year about their child's
language skills. The Nepali children were enrolled in a cluster-randomized placebo-
controlled clinical trial of daily supplementation with 10 mg zinc, 12.5 mg iron and 50 µg
folic acid, zinc-iron-folic acid, or placebo. Children less than 12 months of age were
given half the above dose. 86.8% of the sample had baseline nutritional
measurements: mean hemoglobin (SD) was 101 (12.5) g/L, 58% were anemic
(hemoglobin < 105 g/L), 43 % were iron deficient (anemia with erythrocyte
protoporphyrin (EP) < 90 µmol/mole heme), 30% were stunted (height-for-age < -2 SD),
18% were wasted (weight-for-height < -2 SD), and 50% were underweight (weight-for-
age < -2 SD). Compliance data revealed that children consumed the supplements on
average 5 of 7 days a week. The results suggest that the four groups were not similar
prior to data collection. Compared to the other groups, the zinc group had more high
caste (Brahmin and Chhetri) members, children from families with a greater number of
material assets, less severe stunting, and less anemia. Adjusted linear regression
models revealed no differences between the three treatment and placebo groups on
language acquisition. The results indicate iron-folic acid and zinc
supplementation did not have a measurable effect on these indices of language
acquisition in young children living in the south central Terai region of Nepal. The factors
that affect language acquisition supersede the power of supplementation. Further
investigation is warranted to understand fully the effect of iron and zinc supplementation
on the development of young children.
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RELATIONSHIP BETWEEN IODINE NUTRITIONAND THYROID FUNCTION

Background:

Aims:

Methods:

Results:

Conclusion:

R Bilek, J Cerovska, V Zamrazil

Iodine deficiency disorders belong to the history of the Czech Republic. In
this time, the iodine deficiency is eliminated according to the criteria proposed by World
Health Organization, United Nations Children's Fund and International Council for
Control of Iodine Deficiency Disorders. The ultimate goal of correction of iodine
deficiency is not only to implement programs of salt iodization and to increase urinary
iodine but to normalize thyroid function. The aim of this population study is the
monitoring the changes of thyroid parameters in relation to the iodine nutrition.

The urinary iodine concentration and serum thyroglobulin (TG, n=3902),
thyrotropin (TSH, n=5162), free thyroxine (FT4, n=5160), and free triiodothyronine
(FT3, n=4931) were determined in randomly selected population (n=5263, 2276 male,
2987 female, with age varied from 6 to 98 years) of seven counties from Czech Republic
during the period 1995-2002. The measurement of iodine was based on alkaline ashing
of urine specimens preceding Sandell-Kolthoff reaction. The serum concentrations of
thyroid hormones, TSH, and TG were determined using immunoanalytical kits. The
individuals were divided to the groups according their iodine deficiency, i.e. to the group
with urinary iodine concentration < 50, 50-100, 100-200, and >200 micrograms of iodine
per 1 L of urine. In these groups the mean and median of TG, TSH, FT4, and FT3 were
calculated. The means and medians of TG and FT4 were increased with the
decrease of urinary iodine, and TSH was decreased with the decrease of urinary iodine.
The values of FT3 were relatively independent on changes in concentrations of iodine in
urine. All the hormonal changes were fallen to the normal reference ranges.

From our results is evident that in the situation of iodine deficiency, when
the concentration of TSH is decreased, the sensitivity of thyrocytes on TSH stimulation
must be increased to achieve the increased concentrations of TG and FT4. TG was also
the most appropriate indicator of iodine nutrition from all observed hormones.
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URINARY IODINE EXCRETION IN PREGNANT WOMENAND THEIR OUTCOME

Background:

Aims:
Methods:

Results:

Conclusion:

E Köksal, G Pekcan

Iodine deficiency disorders (IDD) have important role on the social and
economic development of many countries with other consequences. Iodine deficiency
is the leading cause worldwide of preventable mental retardation and the fetal brain is
particularly vulnerable to maternal hypothyroidism in iodine deficiency. Even mild or
subclinical maternal hypothyroidism during pregnancy can impair mental
development of the newborn. The aim of the study is to determine the urinary
iodine excretion in pregnant women and in the newborn. A prospective
longitudinal study was conducted in Outpatient Clinic of Afyon Zübeyde Haným
Women and Child Hospital. A total of 111 pregnant women, in their second trimester of
pregnancy, aged 18-35 (x Sx: 24.1 0.44) years, volunteered and healthy were
assigned in the study. A questionnaire was used for the demographic characteristics.
Urinary iodine excretion (IUE) rate of both mothers and newborns were estimated
using Sandell-Kathoff method. SPSS 10.0 packet programme was performed to
evaluate the collected data. Out of total, 71.2 % of pregnant women had
primary school education and 39.6 % of women had their first pregnancy. It was found
that 21.3 % of pregnant women were using iodised salt and 93.9 % of them had no
awareness on the necessity of it. Median urinary iodine excretion was determined
between 50-99 mcg/L in 9.1 % of pregnant women and 3.6 % of newborns, and this
indicates a mild iodine deficiency according to WHO criteria. Median of urinary iodine
excretion of mothers and newborns were 142mcg/L and 153 mcg/L, respectively.
Significant positive correlation was found between maternal and newborn urinary
iodine excretion and birth weight of outcome (p<0.05). Adequate iodine
before conception is best, and women who are planning a pregnancy should consider
iodine intake. Pregnant women and all the population of the countries should be
encouraged to use iodized salt. If iodized salt is not available iodine supplementation
could be recommended. In Turkey, mandatory iodization of table salt was enacted in
1998.

Hacettepe University Department of Nutrition and Dietetics,Ankara, Turkey
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HIGH LEVELS OF GAMMA-INTERFERON IN ADOLESCENTS WITH VITAMIN A
DEFICIENCY
J LEAL

Aim
Subjects and Methods

Results

Conclusion

, T ROMERO, P ORTEGA, DAMAYA

Vitamin A deficiency (VAD) is a public health problem in Latin-American countries,
especially in adolescent girls. Many studies had demonstrated that VAD affect the
immunomodulate response mediated by cytokines. However, these studies are
controversial. : To analyze gamma-Interferon serum concentration in adolescents
with VAD. : Seventy three female adolescents (15.95±1.10 years
old), not pregnancy, of low socioeconomic condition were analyzed. Serum retinol was
determined by Chromatography using Bieri method. International references were
considered to define VAD serum retinol <20µg/dL, risk of VAD 20-30µg/dL and vitamin A
sufficiency >30µg/dL. Serum concentration of gamma-Interferon (gamma-IFN) was
detected by ELISA method (pg/mL). The dates were analyzed using SAS/STAT
statistical program; the results were presented as mean± Standard deviations and
compared with ANOVA test. : The prevalence of VAD in adolescents was 6.85%
(serum retinol <20µg/dL) and 41.10% adolescents had VAD risk (20-30µg/dL).
Adolescents with VAD shown a significative increasing of gamma-IFN serum
concentration (p=0.01). Correlation between serum retinol and gamma-IFN was r=-0.29
(p=0.01). : The prevalence of sub-clinical Vitamin A Deficiency observed in
our study represents a mild public health problem but the prevalence of marginal vitamin
A status was higher, this date can be explained by the increment of vitamin A
requirements in this group at risk of VAD. Also, the adolescents with sub-clinical VAD
showed high levels of gamma-IFN, this cytokine had been associated with chronics
inflammatory process, autoimmune diseases and increasing the morbidity and mortality
in this population.

Zulia University, Maracaibo, Zulia State, Venezuela

SERUM LEVEL OF VITAMINS AND RELATIONSHIP WITH DIETARY INTAKES IN
WOMEN WITH GESTATIONAL DIABETES MELLITUS

Background:

Aims:

Methods:

Results:

Conclusion:

H Gokmen Ozel, PArslan, T Coskun, T Mungan

Gestational diabetes mellitus (GDM) is defined as any degree of glucose
intolerance with onset or first recognition during pregnancy. Pregnancy is associated
with physiologic changes that result in increased plasma volume and red blood cells
and decreased concentrations of some vitamins and minerals. To measure
vitamin levels in serum (folic acid, vitamin A, E, B and -carotene) and to evaluate
relation between serum levels and dietary intakes of the vitamins in women with
gestational diabetes mellitus. Serum levels of folic acid, vitaminA, E, B and
-carotene were measured and dietary intakes (3 day-food record) of the vitamins were
calculated in 7 gestational diabetic women between 25-28 weeks of gestation, aged
25-35 years (mean 30.9 3.8 years, attended to Zekai Tahir Burak Women Hospital
and not taken any vitamin and mineral supplements. Serum folic acid and vitamin B
levels were measured with microparticle enzyme immune method, serum vitamin A, E
and carotene levels were performed by using spectrophotometric method. Statistical
analysis was performed by using the program SPSS 11.5 for Windows. Results are
given as mean S.D. Pearson or Spearman correlation coefficients were used for
normally and non-normally distributed data respectively. Serum folic acid
(mean 8.54 1.93 ng/ml), vitamin A (mean 42.81 8.36 g/dl), vitamin E (mean 1.10
0.21 mg/dl) levels were between normal range. One woman had high level than normal
range of -carotene (2.90 g/ml) and just one had less than normal range of vitamin B
(132 pg/ml). A significant positive correlation (r= 0916) was found between dietary
intake and serum level of carotene (p<0.01). There was a positive correlation
between dietary intake and serum level of folic acid (r= 0.572), as well as dietary intake
and serum level of vitamin B (r= 0.544) but these relationships were not statistically
significant (p> 0.05). All women with GDM should receive nutritional
counseling, by a registered. Individualization of medical nutrition therapy (MNT)
depending on maternal weight and height is recommended. MNT should include the
provision of adequate calories and vitamins and minerals to meet the needs of
pregnancy. Additional studies are needed in to identify micronutrient deficiency in
gestational diabetic women.
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HEMATOLOGICAL VALUES ARE NORMAL AND UNAFFECTED BY VITAMIN B12
SUPPLEMENTATION IN B12 DEFICIENT MEXICAN WOMEN

Background

Aims:

Methods

Results:

Conclusions:

S Shahab-Ferdows,

: Deficient or marginal serum vitamin B12 concentrations are common in
populations who consume low amounts of animal source foods, such as in rural Mexico.
Although it is often assumed that low plasma B12 is a risk factor for hematological
abnormalities, these may be complicated by iron deficiency, and there have been no
randomised, controlled trials of vitamin B12 supplementation on the hematological
response of such populations. To evaluate the haematological response to
vitamin B12 supplementation of rural Mexican women with a high prevalence of vitamin
B12 depletion. : Non-anemic (Hb 120 g/L), non-pregnant, non-lactating,
women (n=150) were recruited from a rural Mexican community and randomly assigned
to treatment with vitamin B12 (1000 ug i.m. followed by 500 ug/d for 3 mo) or a placebo.
Blood was collected at baseline and after 3 mo for a complete blood count and
measurement of indicators of vitamin B12, folate and iron status. At baseline,
prevalences (%) of abnormal values were: for serum vitamin B12, severely deficient
( 75 pmol/L) 2%; deficient (75-150 pmol/L) 15%; marginal (150-220 pmol/L) 21%;
elevated methylmalonic acid (MMA) (>300 nmol/L) 13%; and ferritin ( 12ng/mL) 13%.
At baseline there were no significant differences in plasma vitamin B12 or MMAbetween
treatment and placebo groups (320 ±210 pmol/L, and 187 ± 101 nmol/L respectively);
vitamin B12 supplementation increased serum vitamin B12 (p<0.0001) and reduced
MMA (p<0.0001) in treatment vs. placebo group. At baseline 36% of the subjects in the
treatment group had serum B12 <220 pmol/L and post intervention the prevalence was
16%. There were no significant changes in Hb(p<0.27); MCV (p<0.77); ferritin (p<0.85);
or folate (p<0.07) or any other hematological values as a result of this intervention.

Serum B12 concentrations <220 pmol/L were associated with
significantly higher serum MMA and vitamin B12 supplementation lowered MMA
confirming functional B12 deficiency. However there were no significant differences in
hematological indices by B12 status at baseline or as a result of B12 supplementation in
these non anemic healthy women. It does not appear as if B12 deficiency is a major
contributor to the global burden of anemia.
Funded by USDAARS.
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ASSOCIATION OF HEMOGLOBINOPATHIES WITH ANAEMIA IN NORTH INDIAN
CHILDREN

Background

Aim

Methods

Results:

Conclusion:

S Sazawal1 2 1 2 2 2 2

1
, V P Menon , U Dhingra , P Dhingra , A Sarkar , P Verma , R Juyal , R E

Black

:Anemia is highly prevalent among preschoolers, which has been
attributed to inter-current infections with inadequate dietary intake and low
bioavailability of iron. The contribution of hemoglobinopathies to the burden of anemia
has been suggested but varies by geographical area. In urban North India very little
data is available for descriptive epidemiology of hemoglobinopathies and their
contribution to anemia. : The current study was undertaken to estimate the
prevalence of hemoglobinopathies in children aged 1-3 years in urban North India and
their role in etiology of anemia. : In cohort of 1246 peri-urban children in Delhi
enrolled in a clinical trial, after consent and information about religion, caste, state of
origin of parents, history of past blood t

Retrospective analyses indicated the prevalence of Thalassemia trait: 1.7% (M: 12%,
F: 2%), Sickle cell Disease:16.3% (M: 17%, F: 14%), HbC disease: 0.2% (M: 0.3%, F:
0%), Hb D disease: 0.4% (M: 0.4%, F: 0.3%), Overall prevalence of any abnormal trait
was 17.3% (M: 18%, F: 15.2%) and 5 children showed more than one trait, 4 had Thal-
Hemoglobin S disease and 1 child had Hemoglobin SD disease. The incidence of any
one trait present in severely anemic children (n= 128) and in anemic children (n= 792)
was similar (16%) and was lower as compared to the incidence in normal (20%). In
severe anemia (Hb<7g%) a RR 0.78 (95%CI 0.44-1.31, p= 0.17) and in moderate
anemia (Hb 7-10 g%) a RR 0.79 (95% CI 0.58-1.09, p= 0.07) was observed. The
incidence of sickle cell disease in severely anemic children was 27.6% compared to
39.2% in normal population (RR 0.70, 95%CI 0.40- 1.15, p= 0.07). The incidence of
Hemoglobin C, D and more than one trait had negligible contribution.
These data indicate that there is no association between anemia and abnormality of
any of the traits, in fact incidence of abnormal hemoglobin is if anything higher in
normal children
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Department of International Health, Bloomberg School of Public Health, Baltimore,
MD, United States, Center for Micronutrient Research, Annamalai University,
Annmalai, India

ransfusion was collected. Blood samples were
drawn in an EDTAvial by venipuncture for complete blood counts and HPLC evaluation
using thal short programme for detecting abnormal hemoglobins.�

HEMATOLOGICAL AND BIOCHEMICAL PROFILES, ANTHROPOMETRIC
PARAMETERS, NUTRITIONAL STATUS DURING PREGNANCY AND EFFECTS
ON NEWBORN

Background:

Aims:

Methods:

Results:

Conclusion:

E Köksal1 1 2, G Pekcan , SAyaz

Pregnancy is a period of rapid growth and cell differentiation, both for
the mother and the fetus. Consequently, it is a period when both are very susceptible to
alterations in dietary supply, especially of nutrients which are marginal under normal
circumstances. The aim of the study was to determine the hematological and
biochemical profiles, anthropometric parameters and the nutritional status of pregnant
women and also to find out the effects on the newborn. A prospective study
was carried in Outpatient Clinic ofAfyon Zübeyde Haným Women and Child Hospital.A
total of 111 pregnant women, in the second trimester of pregnancy, aged 18- 35 (x Sx:
24.1 0.44) years, volunteered, healthy and not using any supplement other than iron
were assigned in the study. A questionnaire was completed for recording medical and
socio-demographic characteristics, food intakes for three consecutive days and food
frequency, hematological and biochemical data were collected for pregnant women.
Anthropometric measurements and feeding practices of newborns were assessed for
three months. Dietary intakes of folic acid and iron of women, below the 67%
of recommended dietary allowance (RDA) were 100.0% and 50.4% respectively.
Prevalence of iron deficiency (serum ferritin <15mcg/l) and iron deficiency anemia
(serum ferritin <15mcg/l and Hgb concentration <12g/dL) among women were 76.6%
and 58.6 %, respectively. While, 67.5 % of pregnant women had vitamin B levels
below recommended levels (serum vitamin B12 <100pg/ml), 92.8 % had normal folic
acid levels (serum folic acid <3ng/ml). Significantly poor positive correlations were
found between birth weight of newborns and maternal serum hemoglobin, hematocrit
and MCV levels (r = 0.35, 0.32, 0.23, p<0.05, respectively). Positive correlation was
determined between birth weight of the newborn and maternal serum folic acid level (r
= 0.30, p< 0.05). Healthy nutrition is important for the health of women
and for the health, survival, growth and development of their children. This approach
involves programmes aimed to prevent, improve and promote public health, such as
fortification of foods, supplementation, nutrition education on healthy nutrition,
increasing awareness on nutrition.

1 2
Hacettepe University Department of Nutrition and Dietetics, Ankara, Turkey, Turkish

High Speciality Teaching and Research Hospital, Laboratory of Hematology, Ankara,
Turkey

±
±

12

PREGNANCY OUTCOME IN RELATION TO ANEMIA, NUTRIENT INTAKES AND
SOCIO-ECONOMIC STATUS

Background:

Aims:

Methods:

Results:

Conclusion:

P C Mittal,ASharma

Pregnancy is a period of physiological stress for the body during which
the demand of all nutrients, especially iron, is increased.Anemia in pregnancy is a major
health problem which cuts across all income groups and has the potential to
compromise physical and cognitive development of the fetus, often irreversibly.
Traditional Indian diets are low in absorbable iron and thus prenatal supplementation
with iron and folic acid have long been a part of public health programs in India among
interventions aimed to improve pregnancy outcomes. The objective was to study
the role of diet and anemia on pregnancy outcomes of women from high and low income
groups who received iron supplementation. 200 disease-free pregnant
women- 112 belonging to a low-income group (LIG) and 88 to a high-income group
(HIG), in the 3 trimester of pregnancy were followed longitudinally until delivery. Blood
hemoglobin (Hb) was estimated by the cyanmethemoglobin colorimetric method and
nutrient intakes calculated using 24-hour recall methodology and a food frequency
questionnaire. Birth weights of the babies were recorded on an electronic balance.

Mean blood Hb levels of the two income groups were 10.3 (LIG) & 10.7 g/dl
(HIG), 68 % of the pregnant women were anemic, 34, 31 & 3 % suffered from mild,
moderate and severe anemia respectively. LIG women had significantly lower energy
and protein intakes than HIG women (1621Kcal and 51g vs. 1935Kcal and 60g).
Analysis of nutrient intake revealed that both income groups consumed 60-90% of RDI
of energy, protein, calcium and iron, and 100% RDI of carotene, thiamine, and niacin. All
these women reported to the hospital regularly for ANC checkups, and all but two
women took iron supplements. All the pregnancies ended with a live birth. Mean birth
weights were 2684 g (HIG) and 2787g (LIG). Incidence of low birth weights (LBW)
(<2500g) was, 29.5 % in LIG group, as against 19.6 % in HIG mothers. Birth weights
correlated maximally with protein intakes and significantly with energy intakes and blood
Hb levels. Severe anemia increased risk of LBW three times (50% vs. 17%). Teenage
pregnancies (12% of sample) increased the risk of LBW (46% vs. 24 %). Remarkably
63% women with very low energy intakes (<1200kcal) and 69 and 50 % mothers with
moderate to severe anemia (Hb 7.1-10 and <7 g/dl respectively) delivered babies with
normal birth weight. The wide use of iron supplements appeared to exert
a beneficial effect on birth outcomes even in anemic mothers. The nutrient adequacy of
diets contributed significantly to birth weights.

University ofAllahabad,Allahabad, Uttar Pradesh, India
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THE EFFECTS OF IODINE AND/OR VITAMIN A REPLETION IN RATS WITH
CONCURRENT VITAMINAAND IODINE DEFICIENCY

Background:

Aims:

Study Design:

Major Results:

Conclusion:

Key words:

R Biebinger1 2 2 1 1, MArnold , W Langhans , R Hurrell , M Zimmermann

Concurrent deficiencies of vitaminA(VAD) and iodine (ID) are common in
developing countries. VAD has effects on thyroid metabolism that may be dependent on
iodine status. The aim of this study was to investigate the effect of vitamin A
supplementation (VAS) and/or dietary iodine repletion, alone and in combination, on the
thyroid-pituitary axis in rats with concurrent VAD and ID. Weanling rats
(n=96) were fed diets deficient in vitamin A and iodine, or sufficient in both (control), for
30 days. Subsequently, deficient animals were repleted with iodine and/or VAS or
remained deficient for 10 days. Serum retinol (SR), thyroid hormones, serum thyrotropin
(TSH), pituitary TSHß mRNAexpression levels and thyroid weights were determined.

High dose VAS restored SR concentrations to normal, in both iodine
deficient and iodine sufficient animals. Despite continuing VAD, provision of the iodine
sufficient diet entirely reversed the abnormalities of the pituitary-thyroid axis produced
by VAD and ID. In iodine sufficient rats, the VAS had no discernible effects on the
pituitary-thyroid axis; in iodine deficient rats, VAS reduced pituitary production of TSH
and thyroid stimulation, but had no discernible effects on circulating thyroid hormone
concentrations. Primary hypothyroidism in animals with concurrent VAD
and ID does not reduce the efficacy of VAS, nor does VAD reduce the efficacy of dietary
iodine to correct pituitary-thyroid axis dysfunction due to ID. In concurrent VAD and ID,
VAS, independent of iodine repletion, reduces thyroid hyperstimulation and thyroid size,
an effect likely mediated through VAmodulation of pituitary TSHß gene expression.

iodine vitaminA deficiency thyroid TSH TSHß mRNA
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VITAMIN A SUPPLEMENTATION IN CHILDREN WITH POOR VITAMIN AAND IRON
S TAT U S I N C R E A S E S E RY T H R O P O I E T I N A N D H E M O G L O B I N
CONCENTRATIONS WITHOUT CHANGING TOTAL BODY IRON

Background:

Aims:

Methods:

Results:

Conclusion:

M Zimmermann1 1 1 2 1 1 2, R Biebinger , F Rohner ,ADib , C Zeder , R Hurrell , N Chaouki

Vitamin A (VA) deficiency impairs iron metabolism, and VA
supplementation in VA-deficient populations may reduce anemia. The mechanism of
these effects is unclear. In vitro and in animal models, VA treatment increases
erythropoetin (EPO) production, a stimulant of erythropoesis, but this has not been
demonstrated in humans. The aim was to determine the effect of VA
supplementation on hemoglobin (Hb), iron status, and circulating EPO concentrations
in children with poor iron and VA status. In a double-blind, randomized trial,
Moroccan school children (n=81) were given either VA (200,000 IU) or placebo at
baseline and at 5 months.At baseline, 5 and 10 months, hemoglobin (Hb), indicators of
iron and vitamin A status, and EPO were measured. At baseline, 54% of
children were anemic and 77% had low VA status. In the VA group at 10 mo, serum
retinol improved significantly compared to control (p<0.02). VA treatment increased
mean Hb by 7 g/L (p<0.02) and reduced the prevalence of anemia from 54% to 38%
(p<0.01). VA treatment increased mean corpuscular volume (p<0.001) and decreased
serum transferrin receptor (TfR) (p<0.001), indicating improved iron-deficient
erythropoesis. VA decreased serum ferritin (SF) (p<0.02), suggesting mobilization of
hepatic iron stores. Calculated from the TfR/SF ratio, overall body iron stores remained
unchanged. In the VA group at 10 mo, there was an increase in EPO (p<0.05) and
decrease in the slope of the regression line of log(10) EPO on Hb (p<0.01).

In children deficient in vitamin A and iron, vitamin A supplementation
increases Hb. The mechanism of this effect does not appear to be an increase iron
absorption, but rather mobilization of iron from existing stores to support increased
erythropoesis, an effect likely mediated by increases in circulating EPO.
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(article is in press at theAmerican Journal of Clinical Nutrition)

THE ROLE OF DIETARY IRON AND CONCURRENT NUTRIENT DEFICIENCIES IN
THE ETIOLOGY OF ANEMIA AND IRON DEFICIENCY IN YOUNG, LOW SES
WOMEN IN BANGALORE, INDIA

Background:

Aims:

Methods:

Results:

Conclusion:

PThankachan1 1 2 1 2, S Muthayya , T Walczyk ,AV Kurpad , R F Hurrell

Anaemia and iron deficiency are significant public health problems in
India, particularly among women and children. Recent figures suggest that nearly 50%
of young Indian women are anaemic. Few studies have comprehensively
assessed etiologic factors contributing to anemia and iron deficiency in this group.
Hence, this study will assess the relative importance of various factors contributing to
these problems in young women of low socio economic status in Bangalore, India.

A random sample of 100 non-pregnant, non-lactating women, 18-35 years,
selected from among 511 women living in a poor urban settlement, participated in this
study. Data on demography, socio economic status, anthropometry, 3-day dietary
intake, blood haemoglobin, hemoglobinopathies, sickle cell disease, malarial infection,
serum ferritin, serum C-reactive protein and stool parasites were obtained.
The prevalence of anemia, iron deficiency and iron deficiency anemia were 38%, 57%
and 35%, respectively. There were significant associations between blood hemoglobin
concentration and body weight (r=0.24, P<0.05) and between serum ferritin and body
weight (r=0.21; P<0.05). Mean dietary iron intake was 9.5 ± 3.2 mg per day,
predominantly from cereal consumption (229 g/day), with an estimated non-heme iron
absorption of approximately 3%. Intakes of vitamin A, vitamin E, iron, iodine and other
micronutrients were sub-optimal. Consumption of meat, fish and poultry were low at
17.6 g, 1.0 g and 10.0 g per day, respectively. Blood hemoglobin significantly correlated
with dietary intakes of fat (r=0.21, P<0.05), vitamin B2 (r=0.22, P<0.05), milk (r=0.25,
P<0.05) and coffee (r=0.22, P<0.05). Serum ferritin concentrations significantly
correlated with dietary intakes of protein (r=0.20, P<0.05), niacin (r=0.24, P<0.05),
vitamin B12 (r=0.27, P<0.05), selenium (r=0.22, P<0.05) and iodine (r=0.22, P<0.05).
Parasitic infestation was low in this population. Data from this study
suggest inadequate dietary iron intake, poor iron bioavailability and concurrent nutrient
deficiencies to be the primary causative factors for iron deficiency and iron deficiency
anemia in this population.
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EFFECT OF COMBINING MULTIPLE MICRONUTRIENTS WITH IRON
SUPPLEMENTATION ON HEMOGLOBIN RESPONSE IN CHILDREN AND
PREGNANT WOMEN: SYSTEMATIC REVIEWS OF RANDOMISED CONTROLLED
TRIALS

Background

Objective

Methods
Results

Conclusions

T Gera1 2, H Sachdev

: It has been suggested that addition of multiple-micronutrients to iron
may improve the hemoglobin response leading to better nutritional anemia control
programs. : Synthesize evidence evaluating the effect of combining multiple-
micronutrients with iron supplementation on hemoglobin response in children and
pregnant women. : Systematic reviews of randomized controlled trials with
random effects pooled estimates. : The pooled estimate from 56 trials for
change in hemoglobin with iron supplementation alone versus placebo (weighted
mean difference) was 0.74 g/dL (95% CI 0.610.87, p<0.001; p<0.001 for
heterogeneity). Lower baseline hemoglobin level, oral medicinal iron supplementation,
and malarial non-hyperendemic region were significant predictors of greater
hemoglobin response, and heterogeneity. Projections suggested that between 37%
and 62% of baseline anemia (hemoglobin < 11g/dL) was responsive to iron
supplementation alone among children under six years old; the corresponding range
for malarial hyperendemic regions was 5%31%. The pooled estimate from 36 cohorts
for change in hemoglobin with iron and multiple-micronutrients versus placebo was
0.66 g/dL (95% CI 0.52-0.81, p<0.001; p<0.001 for heterogeneity). Lower baseline
hemoglobin level and malarial non-hyperendemic region were significant predictors of
greater hemoglobin response, whereas some micronutrients were a significant
predictor of lower hemoglobin increment on metaregression.Additive effect of multiple-
micronutrients to iron (iron and multiple-micronutrients versus iron alone) was
evaluated through pooled analyses of 19 cohorts. The pooled estimate was 0.12 g/dL
(95% CI 0.02, 0.25; p=0.09; p<0.001 for heterogeneity). Sensitivity analysis showed
the effect size to be statistically significant in children and with baseline anemia, but
these factors were not significant predictors on metaregression. :
Synthesized evidence does not indicate that an unselected addition of multiple-
micronutrients to iron supplementation will result in a significant improvement in
hemoglobin response in children and pregnant women. There is a suggestion that
some micronutrients may even have a negative effect. Routine addition of unselected
multiple-micronutrients to iron therefore appears unjustified for nutritional anemia
control programs. There is an urgent need to evaluate the interactive effect of individual
micronutrients with iron on the hemoglobin response to provide programmatic
direction.
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SPECIFIC MICRONUTRIENT FORTIFICATION OF MILK INCLUDING ZINC AND
IRON SIGNIFICANTLY IMPROVED ANEMIA, IRON STATUS ,GROWTH AND
PHYSICAL ACTIVITY AMONG 1-4 YEAR OLD CHILDREN IN A COMMUNITY
BASED, DOUBLE MASKED, RANDOMIZED TRIAL

Background

Objective

Methods

Results

Conclusion:

U Dhingra1 2 2 2 2 2 1

1
, R Juyal , A Sarkar , P Dhingra , P Verma , V P Menon , R E Black , S

Sazawal

: Iron deficiency in spite of supplementation programs for years continues
to be highly prevalent in children. Reduction in physical activity and growth among zinc
and iron deficient children has been reported.. Given the experience with iron
supplementation programs, delivery through fortification seems to be the only viable and
sustainable option. : To evaluate the effect of zinc and iron fortification of milk
on anemia, iron status growth and physical activity among children aged 1-4 years in
comparison to same milk without fortification. : In a community based, double
masked, randomized, controlled trial a total of 633 children were enrolled and randomly
allocated to consume 3 feeds per day of either, fortified milk (n=316) or same milk
without fortification (n=317). Fortified milk delivered 9.6 mg zinc, 9.6 mg iron, 6.6 ug
selenium,0.3 mg copper 1110 IU vitamin A, 48 mg vitamin C, 8.1 mg vitamin E per
day.The intervention continued for 1 year. Height and weight was measured at baseline,
mid- and end study, and the venous blood sample was drawn at baseline and end study.
159 children (Mn, n=74, Co, n=85) were randomly selected for activity sub-study.
Actiwatches [Mini Mitter Co. Inc.] were tied on both Wrist (W) and Ankle (A) of the child.
Physical activity was assessed at baseline and end study. : Children consuming
fortified milk had significantly greater weight gain [Diff of mean: 0.21 (95% CI: 0.12,
0.31)] and height gain [Diff of mean: 0.50 (95% CI: 0.27, 0.75)]. There was a significant
improvement in HAZ score [Diff of mean: 0.19 (95% CI: 0.12, 0.26)], WHZ score [Diff of
mean: 0.16 (95% CI: 0.03, 0.30)] and WAZ score [Diff of mean: 0.24 (95% CI: 0.11, 0.36)]
in the fortified milk group. The mean body iron stores, hemoglobin levels and erythrocytic
iron markers significantly improved among children consuming fortified milk [Plasma
ferritin (µmol/l), Diff of mean: 7.94 (95% CI: 5.39,10.48), p<0.01; Hemoglobin (g/dl), Diff
of mean:1.36 (95% CI: 1.11, 1.60), p<0.01; Zinc Protoporphyrin (µmol/g heme), Diff of
mean: -97.07 (95% CI: -116.1,-78.0), p<0.01]. Children consuming fortified milk had a
significantly improved physical activity. Leg activity scores were: 490.28± 164.52 vs.
434.81±136.58 (p=0.02)], arm activity [287.81± 77.62 vs. 251.13± 79.19 (p=0.004)] and
combined activity [778.08± 220.38 vs. 685.94± 191.48 (p=0.005)]. Milk is
well accepted vehicle for the delivery of zinc and iron in young children. Fortification of
milk with zinc and iron resulted in significant improvement in growth, physical activity,
iron status among pre school children.
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Department of International Health, Bloomberg School of Public Health,Johns Hopkins
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MULTI MACRO-MICRONUTRIENTS SUPPLEMENTATION IMPROVED PLASMA
ZINC AND REDUCED ANEMIA, AS WELL AS MINIMIZED THE AGE-SPECIFIC
PATTERN ON LENGTH FALTERING AND GENDER-SPECIFIC PATTERN ON
WEIGHT FALTERING OF INFANTS IN WEST NUSATENGGGARA, INDONESIA

Background:

Aims:

Methods:

Results:

Conclusion:

LWibowo, E Karyadi

Nowadays multi-micronutrient supplementation is extensively studied
instead of single micronutrient supplementation because a single micronutrient
deficiency is unlikely to happen among infants in developing countries. Of late,
macronutrients were considered to form part of supplementation regimen since
macronutrient deficiencies were found to be quite prevalent. Numerous studies have
shown that in the presence of macronutrient deficiency, supplementation with single as
well as multi-micronutrients alone hardly enhance growth. To investigate the
efficacy of combined macro- and micronutrients supplementation on the growth of
infants, as also the quantity of macronutrient required in the supplement to bring about
optimal growth. A double-blind, randomized controlled trial was carried out
on 246 infants aged 6-12 months as subjects who were (randomly) assigned to four
groups: a) macronutrient 75 Kcal only; b) macronutrient 75 Kcal + multi-micronutrients;
c) macronutrient 150 Kcal only; and d) macronutrient 150 Kcal + multi-micronutrients.

After daily consumption over a period of three months, the macronutrient 150
Kcal + multi-micronutrients supplementation demonstrated significant results on
minimizing age differences on length faltering and gender differences on weight
faltering. This supplement also mildly improved plasma zinc levels, and reduced
anemia. The supplement did not prevent growth faltering and concurrent
micronutrient deficiencies among infants six months and over, unless their
complementary feeding was improved.
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IMPACT OF WEEKLY VS DAILY IRON SUPPLEMENTATION ON SERUM ZINC
STATUS OF LACTATING WOMEN INADDISABEBA, ETHIOPIA

Objective:
Design:

Setting: Subjects:

Main outcome measures:

Results:

Conclusion:

J Haidar, M Umeta, W Kogi

To evaluate the impact of daily and weekly iron supplementation on serum
zinc status among anaemic lactating mothers. A randomized iron intervention
controlled trial. Seven urban slum communities of Addis Ababa.
Phase one of the study involved 207 anaemic lactating women assigned into two
intervention groups; the daily (N=71) and weekly (N=71) Iron supplemented and the
control group (N=68). Supplementation with 60 mg tablet containing 300 ug ferrous
sulphate and 400 uh folic acid was done for three months while the control group was
not supplemented. Phase two involved 53 participants systematically drawn from
phase one. Haemoglobin from all subjects and serum zinc
and ferittin levels following three months supplementation. Zinc status based on serum
zinc value of less than 10.7% umole/L. The mean baseline characteristics
and serum zinc of the women at baseline were similar, overall marginal zinc deficiency
prevalence was 11.3% and no zinc deficiency was detected. Following
supplementation, zinc deficiency was detected in the supplemented groups but not in
the control group. The mean serum zinc significantly changed in both supplemented
groups while no change was observed in the control group. The reduction in the mean
serum zinc was significantly higher in the daily than in the weekly supplemented group.

Iron supplementation impacts negatively on serum zinc status
(exacerbates zinc deficiency) and hence, its contribution to zinc deficiency deserves
further investigation especially in the context of the on-going promotion of double
fortification strategies that involve iron.
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IMPACT OF MICRONUTRIENT SUPPLEMENTATION DURING PREGNANCY ON
BIRTHWEIGHT, DURATION OF GESTATION AND PERINATAL MORTALITY IN
RURAL WESTERN CHINA: DOUBLE-BLIND GROUP RANDOMIZED
CONTROLLED TRIAL

Background:

Aim:

Methods:

Findings:

Conclusions:

LZeng1 1 2 1 1, H Yan , M Dibley , S Dang , Y Cheng

China is the most populace developing country in the world, and the
prevalence of low birthweight varies across different socio-economic groups and
geographic areas in the country and it is estimated that 1.2 million low birthweight
newborns are born every year in China. One of the major causes of LBW in developing
countries is the poor nutritional status of the mother during pregnancy resulting in
restricted foetal growth especially during the third trimester. At present there are no
specific policies or programs for promoting the distribution of multi-micronutrients or
iron/folate during pregnancy even to disadvantaged women in China. To access
the impact of daily multi-micronutrient versus iron/folate supplements given during
pregnancy on birth weight, duration of gestation and perinatal mortality. A
group randomized double-blind placebo-controlled community-based trial was
conducted in two rural poor counties located in Northwest China from June 2002 through
January 2006. There were 4794 infants born alive. The pregnant women received daily
supplements of folic acid (control), iron/folic acid, or multi-micronutrients. At baseline all
the pregnant women recruited into the trial were asked about socio-demographic
information, their menstrual and reproductive history, past history of disease and family
history. They were then followed up till the birth outcome. Multi-
micronutrients supplements significantly 44 g (95%CI 8g-81g) increased birthweight
compared to folic acid alone. Both multi-micronutrients supplements and folic acid/iron
significantly increased duration of gestation and hemoglobin concentration in the third
trimester compared with Folic acid only. Folic acid/iron significantly reduced neonatal
mortality by 47%(OR 0.53, 95% CI 0.29-0.97), multiple micronutrients supplements
reduced neonatal mortality by 39% (OR 0.61, 95% CI 0.34-1.10) compared with Folic
acid only. In rural western China nutrient supplements during pregnancy
modestly increased birth weight and gestational age at delivery which may be leading
not only to reductions in neonatal mortality but improved growth and development of
young child; and also have a health effect for the pregnancy women. However decisions
to use multi micronutrient supplementation in pregnancy need further examination in
future
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EFFECT OF MILK FORTIFICATION WITH ZINC, IRON AND OTHER
MICRONUTRIENTS ON SERUM ZINC STATUS IN MEXICAN TODDLERS 12-30
MONTHS OFAGE.

Background
Aim

Methods

Results

Conclusions

C Morales-Ruán, T Shamah-Levy, S Villapando,AGarcía-Guerra

: Milk fortification with iron, zinc and other micronutrients is an strategy of
the Mexican Government for reducing anemia and micronutrients deficiencies. :To
assess the efficacy of milk fortification with zinc and iron to improve zinc status in
toddlers 12 to 30 months of age, in a randomized controlled trial. : 167 children
12 to 30 months of age were randomly assigned to drink 400 mL/d of milk fortified with 10
mg of zinc (oxide) and 10 mg of iron (ferrous gluconate), (FM) or non-fortified milk
(NFM). Body weight and height and a blood sample were obtained at 0, 6 and 12 months
after intervention. Serum zinc and ferritin concentrations were measured by atomic
absorption and ELISA, respectively. Daily the milk consumption was observed and
registered by a field worker. Every three months 24-h recalls were obtained from the
mother. : No differences in the baseline serum concentration of zinc, the
prevalence of zinc deficiency or the ferritin concentrations of FM or NFM. After 12
months of fortification the prevalence of zinc deficiency (< 65ug/dL) was lower in the FM
(2.3%) than in NFM group (13.7%, p=0.04). Differences in serum zinc were not
significant. The bioavailable zinc intake was higher in the FM (3.8 mg/d) than in the NFM
group (1.6 mg, p=0.00). : The consumption of fortified milk with zinc and
iron reduced the prevalence of zinc deficiency and increased the intake of bioavailable
zinc.

National Public Health Institute, Cuernavaca, Morelos, Mexico

PRENATAL MULTIPLE MICRONUTRIENT SUPPLEMENTATION HAS BETTER
EFFECT ON BIRTH WEIGHT THAN IRON+FOLIC ACID E SUPPLEMENTATION: A
RANDOMIZED CONTROLLED SINGLE BLIND PROGRAMMATIC STUDY IN
RURAL NIGER

Back ground:

Aims:

Methods:

Results:

Conclusions:
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,AMAMADOULTAIBOU , G DESPLATS , PADOU , VAGUAYO

Micronutrient deficiencies during pregnancy are associated with
adverse pregnancy outcomes. We compared the impact on birth weight of UNICEF's
multiple micronutrient supplement (MMN) to iron+folic Acid supplement (IFA) in
pregnant women in the health district of Mayahi in Niger. The study aim was to
compare the effects of MMN and IFA supplementation during pregnancy on birth
weight. We recruited 3,670 pregnant women in their first trimester of
pregnancy from 78 villages. Informed consent from all women and their husbands were
obtained before recruitment. The villages were randomly assigned to receive either the
UNICEF MMN (MMN-G) or the iron folate (IFA-G). Study subjects as well as health
workers were blinded to the treatment. Study subjects received each month a sachet of
35 tablets of the supplements. Pill count was used to estimate adherence to the
treatment. In addition to free distribution of supplement, all study subjects received a
free prenatal consultation each month and malaria prevention/case management as
part of the health regular prenatal package in the health district. Baseline data on
maternal anthropometry, food consumption, workload, socio economic and health
status were collected. During monthly follow up, data were collected by one
enumerator and a . Birth weight was measured using a calibrated Uniscale to
the nearest 100 g immediately after delivery and no later than 72 hours. All events
during the course of pregnancy were registered by the village enumerator in a register.
Statistical analysis was performed using appropriate regression models. Out
of the 3,670 women enrolled in the study, 1,893 and 1,777 were respectively assigned
to MMN-G and IFA-G. Of them, 2,902 delivered (1,521 in the MMN-G and 1,381 from
the IFA-G). Of these, 2,550 were considered in the analysis after excluding stillbirth,
incomplete data or unknown weighing times. Mean birth weight in the MMN-G (3,092 ±
190 g) was significantly higher (p<10 ) than in the IFA-G (3,025 ± 205 g). We found 7.2
± 5.9% and 8.4 ± 8.9% low birth weight in MMN-G and IFA-G, respectively, but the
difference was not statistically significant. LBW was significantly lower (p<10 ) in
MMN-G only among women with low maternal pre-pregnancy BMI, or more than 150
days of supplementation (p<10 ). MMN supplementation during
pregnancy induced a greater impact on birth weight than IFA. However, both
supplements were effective in reducing low birth weight as part of a package of prenatal
interventions for pregnant women. Our findings suggest the need to ensure effective
micronutrient supplementation for pregnant women as part of a prenatal care package.
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THE IMPACT OF MATERNAL MULTIPLE MICRONUTRIENT SUPPLEMENTATION
(MMN) ON INFANCY GROWTH

Background:

Aims:

Methods:

Results:

Conclusion:

S Sunawang, B Utomo,AHidayat, P Kusharisupeni, S Subarkah

Indonesia has high prevalence of early growth failure and intervention
during early life is too late and programmatically difficult. Maternal supplementation with
balance energy and protein resulted in minimum benefits. To study the impact of
daily maternal supplementation with UNICEF/WHO/UNU multiple micronutrients on
infancy physical growth. A sample size of 1968 pregnancies was randomly
allocated into treated and control groups base on dwelling clusters. A random of sub-
samples of 383 born infants was monitored for physical growth up to 12 month of age.
The control received 60 mg Iron and 0.25 mcg folate.

Despite no difference in the birth weights, the benefits of MMN
supplementation continues to infancy growth as indicated by either better weight or
length attainment in term of weighted mean difference using Mantel Haenzel analysis for
repeated measurements: 60 g (10-120g) and 0.2 cm (0-0.4 cm). The superiority of MMN
also consistently operates through the risk reduction of getting under nutrition in term of
growth faltering into minus 2 Z-score either for Weight/Age or Height/Age: (RR: 0.65;
95% CI: 0.52-0.8 for WAZ) and (RR: 0.47; 95% CI: 0.36-0.63 for HAZ). A widening gap
after 3 months of age and consistently maintained up to 12 months showed in their
Height/Age-Z-score growth charts (Fig.1) Maternal multiple
micronutrients provide longer benefits up to infancy growth. This also indicates that
Indonesia pregnant women suffered from multi micronutrients deficiency and well
responsive to the supplementation.
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HOW IS VITAMIN A ABSORBED BY THE INTESTINE UPON CHALLENGE WITH A
LARGE DOSE OF PREFORMED VITAMINA?

Aims:

Results

Conclusion:

N Wongsiriroj

l r a t d g a t
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1 3 2 3, R Piantedosi , S O'Byrne , W Blaner

Vitamin A deficiency (VAD) remains a public health problem causing
morbidity and mortality in infants in developing countries. To correct VAD a large dose of
preformed vitamin A (retinol) is administered. It is not clear how a large dose of retinol,
one that may exceed the capacity of the intestine to absorb and esterify retinol is handled
by the intestine. We are interested in understanding the mechanisms through
which a large dose of retinol is processed by the intestine. To this end, we challenged
several strains of mutant mice with a large dose of preformed vitamin A, resembling the
dose administered to VAD infants. Specifically, we have studied mice lacking etinol-

inding rotein (RBP) and enzymes thought to catalyze in the intestine retinol
esterification ( ecithin: etinol cyl ransferase (LRAT) and iacyl lycerol cyl ransferase,
type 1 (DGAT1)) to gain understanding of vitamin A processing by intestine. :
Our data demonstrate that DGAT1 esterifies retinol in an acyl-CoA dependent
manner. Thus, DGAT1 acts as an cyl- oA: etinol cyl ransferase (ARAT), an enzyme
which has been described in the literature but not previously identified. Studies of LRAT-
and LRAT/DGAT1-deficient mice, which have impaired capacity to esterify retinol,
indicate that vitaminA is packaged primarily as free retinol into chylomicrons. Moreover,
DGAT1 acts as an ARAT in the intestine. When LRAT/DGAT1 double knockout mice
were given a large dose of retinol some retinyl esters were still observed indicating other
ARATs are also present. Studies of RBP/LRAT-deficient mice further indicate that free
retinol is not absorbed bound to either RBP or discoidal igh- ensity ipoprotein (HDL),
as has been proposed in the older literature. Even in the face of challenge
with a large dose of vitaminAthat exceeds the capacity of the intestine to esterify vitamin
A, the intestine is able to package the vitamin A as retinol in chylomicrons. Little free
retinol gets taken up bound to RBP or discoidal HDL. Retinol is normally converted to
retinyl ester by the actions of LRAT and DGAT1, which acts physiologically as an ARAT.
However, other ARATs are also present in the intestine and these become active when
large doses of retinol are provided. In conclusion, our studies in animal models suggest
that human infants given a large dose of vitamin A to prevent VAD will be able to absorb
the vitamin A as retinol in chylomicrons even though the dose may exceed the capacity
of the intestine to esterify the retinol. Furthermore, this may even render the dose more
readily available to facilitate vitaminA-dependent actions in the body.
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PROVITAMIN A CAROTENOIDS FROM FOODS AND SUPPLEMENTS PROVIDE
VITAMIN A BASED ON NEED AND ONE CONVERSION FACTOR DOES NOT FIT
ALL

Background:

Aims:

Methods:

Results:

Conclusions:

S Tanumihardjo, J Howe

Provitamin A carotenoids from grains, fruit and vegetables are often
overlooked in programs due to perceived poor bioavailability. Nonetheless, efforts to
biofortify staple crops with provitamin A carotenoids have been successful and are
moving forward. The impact of provitamin A carotenoids on vitamin A (VA) status has
not been adequately determined. These studies determined the VA value of
provitamin A supplements and biofortified maize and carrots in Mongolian gerbils
( ). Aseries of six studies investigating the bioefficacy
of provitamin A carotenoids on VA status was performed in gerbils placed on VA-
depleted diets. Gerbils were fed VA- and carotenoid-free diets prior to treatment. In
study 1, treatments ( = 9) included -carotene, -carotene and VA supplements, and
oil control. In study 2, treatments ( = 10) included -cryptoxanthin, -carotene and VA
supplements, and oil control. In study 3, treatments ( = 10/group) included 60% high--
carotene maize, -carotene and VA supplements (matched to high- -carotene maize),
and oil control. In study 4, gerbils were fed 30% or 60% orange or yellow maize diets.
In two other studies, gerbils were fed various carrot-fortified diets. Gerbils were killed
after 3 or 4 wk treatment. Bioconversion for -carotene was 5.5 g to 1 g
retinol and twice that of -carotene. Surprisingly, bioconversion for -cryptoxanthin
was 2.8 g to 1 g retinol and almost identical to -carotene. For study 3, liver VA
concentrations were higher ( < 0.05) in the VA group, lower in the control, but did not
differ from the -carotene group when compared with the high -carotene maize group.
Bioconversion was ~3 g -carotene to 1 g retinol. Study 4 showed improved VA
status with increasing -carotene. Liver VA from orange maize was greater than yellow
maize, regardless of diet percentage ( < 0.05). Conversion factors for carrots ranged
from 9 to 11 g -carotene to 1 g retinol for typical orange and 23 g -carotene to 1 g
retinol for biofortified carrots. Provitamin A carotenoids from
supplements and food provide adequate VA to this animal model. Not all provitamin A
carotenoids are equivalent and one conversion factor does not fit all foods. Biofortified
maize and carrots not only maintained VAstatus in this model, but was as efficacious as
-carotene supplementation. In populations consuming maize, using orange instead

of white maize could dramatically impact VA status.

University of Wisconsin-Madison, Madison, WI, United States
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INITIAL SEVERITY OF NIGHT BLINDNESS MODIFIES RESPONSE TO FOUR
WEEKLY DOSES OF 25,000 IU OF VITAMIN A IN NIGHT BLIND PREGNANT
WOMEN

Background

Aims

Methods

Results

Conclusion
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, B Duncan , P Pandey , Z Makhoul , R Shrestha

: Where vitamin A deficiency is endemic among children and maternal
diets are low in vitamin A, the WHO recommends either a daily supplement of 10,000
IU of vitamin A or a weekly supplement not exceeding 25,000 IU be given to women
during pregnancy. Currently, the Nepal Ministry of Health recommends 4 weekly doses
of 25,000 IU of vitamin A to treat night blind (XN) pregnant women. : To
determine the characteristics of night blind pregnant women who were still night blind
after taking 4 weekly doses of 25,000 IU of vitamin A. : Of 3527 women in
their 2 or 3 trimester of pregnancy from 2 districts in Southern Nepal, 364 (10.3%)
were classified as having XN, defined by a history of XN or failing the night vision
threshold test (NVTT). After taking four does of vitamin A, 271 (71.4%) of these
women returned to be reassessed for XN. 71 (26.2%) remained classified as XN while
200 (73.8%) were no longer considered XN. Differences for their initial degree of night
blindness based on the NVTT, sociodemographic, anthropometric and biochemical
measures between women with and without XN at follow-up were made using
univariate and multivariate analyses. : XN remained in 39%, 23% and 20% of
the women who could only see the 3 brightest lights, the middle intensity lights and the
dimmest light at baseline, respectively (p < 0.05). Factors that were significantly
different between women with and without XN at follow-up were the original NVTT
score (mean difference: 1.1; se: 0.3; p < 0.001), older age (mean difference: 1.8y; se:
0.60; p < 0.01), smaller household size (mean difference: 1.1 people; se: 0.52; p <
0.05), greater gravida (mean difference: 0.5; se: 0.24; p < 0.05), lower hemoglobin
values (mean difference: 0.44g/dl; se: 0.25; p < 0.09), and a greater percent with a
hemoglobin < 8g/dl (14.1% vs. 6.5%; p < 0.05). There were no significant differences
for weeks of gestation, parity, level of literacy, height, mid-upper arm circumference,
percent of mothers currently breastfeeding, or the presence of hookworm and
trichuris. The baseline NVTT score remained a significant predictor (p < 0.05) of XN
status at follow-up after controlling for age, having a hemoglobin < 8g/dl, household
size, formal education and treatment protocol using multiple logistic regression.

: The initial severity of XN was an important predictor of who would
respond to 4 weekly doses of 25,000 IU of vitamin A. Furthermore, the NVTT was able
to identify women who had a greater probability for not being responsive to the regimen
of 4 weekly doses of vitaminA.
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SITUATIONANALYSIS OF IODINEAVAILABILITY FOR POLICY FORMULATION
YTTUZUN
Ege University, Izmir, Turkey

Iodine is a shiny blue-black solid element, and the human body need of iodine for the
thyroid gland to function normally. Insufficient dietary iodine can result in a reduction of
the production of thyroid hormones. In this case, the thyroid gland can become enlarged,
a disorder known as goitre. However, some 90% of iodine deficiency disorders (IDD) are
invisible. Iodine Deficiency Disorders (IDD) are the most common cause of preventable
mental retardation and brain damage.
In 1986, the World Health Assembly urged countries to prioritize the prevention and
control of IDD. The International Council for the Control of Iodine Deficiency Disorders
(ICCIDD) was established with aiming to control IDD by universal fortification of all “food-
grade” salt, because, salt is an excellent carrier of iodine, to all members of a society.
Double and triple fortifications are also possible. The 1990 World Summit for Children
set the goal of eliminating iodine deficiencies by 2000. Tremendous progress has been
made through salt fortification the proportion of households in the developing world
consuming adequately-iodized salt has risen from less than 20 per cent in 1990 to
around 70 per cent today.
The iodine nutrition status of Turkey is classified as “Mild Iodine Deficiency”, although
“Severe Iodine Deficiency” can be observed in some regions. The first four firms supply
the 70% of the total iodized salt in Turkey, at ISO 9000 and HACCP standards. Iodization
of table salt is mandatory and 50-70 ppm potassium iodide (KI) and 25-40 ppm
potassium iodate (KIO ) are used for iodization.
Although, WHO advice of iodine is 20-40 ppm iodine (acceptable range) for iodized
salts, 24-38 ppm iodine range receives $ 4 100 penalties, in Turkey. The average
intelligence quotient (IQ) in iodine-deficient populations is 13.5 points lower than iodine
sufficient ones. Awareness of such consequences is only around 1% of the population,
in Turkey.
There is a need to obtain assurance from the government of its continued commitment to
the Universal Salt Iodization program and to the goal of eliminating IDD. There is a need
to launch a national awareness campaign to educate the public about the harmful effects
of iodine deficiency. Iodine levels for KIO3 are too low and need to be revised. And, the
government should only subsidize meals containing “iodized salt”. Even such no cost
measurements can achieve important developments in iodine utilization.
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THE IMPACT OF DIFFERENT DOSES OF VITAMIN A SUPPLEMENTATION ON
MALE AND FEMALE MORTALITY AND MORBIDITY. A RANDOMIZED STUDY
FROM GUINEA-BISSAU
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Result:

Conclusion:

D Christoffersen1 1 2 2 1
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, C Stabell Benn , C Martins , A Rodrigues , B Rode Diness , A Bærent

Fisker , PAaby

High-dose vitamin A supplementation (VAS) is known to reduce overall
childhood mortality by 23-30%; an effect usually ascribed to the prevention of vitamin A
deficiency. We have previously found that girls benefited significantly from receiving a
lower dose of VAS than the currently recommended. This was strongest among girls
who had DTP (diphtheria-tetanus-pertussis) vaccine as their last vaccine before VAS.

We aimed to test the hypothesis that girls benefit more from a lower dose of VAS,
and that this effect is strongest if DTP is the last vaccine. During national
immunization days with oral polio vaccine and VAS in Guinea-Bissau, 8587 children
were randomized to receive the vitaminAdose currently recommended or half that dose.
Mortality was assessed after 6 and 12 months of follow-up. A sub-cohort of 510 children
was followed weekly to obtain information on morbidity, and to collect a fecal sample in
case of diarrhea at the day of the visit. During the annual rotavirus epidemic, the samples
were tested for rotavirus by ELISA. Vital status was ascertained for 8212
(96.0%) children at 6 months and 7436 (86.9%) at 12 months of follow-up. Mortality
tended to be higher in the group of children who received the low dose compared with
the group of children who received the high dose, the mortality ratio (MR) being 1.21
(95% CI: 0.63-2.33) after 6 months and 1.20 (0.80-1.79) after 12 months. The MR did not
differ between boys (1.36 (0.74-2.50)) and girls (1.07 (0.63-1.83)). As predicted the low
dose tended to be associated with a lower mortality in girls if DTP was the last vaccine
before VAS (0.32 (0.06-1.58) after 6 months of follow-up). we observed that
girls who had not previously received VAS tended to benefit more from a low dose than
girls who had received VAS before (0.83 (0.41-1.66) vs. 1.60 (0.66-3.85)). We found no
significant difference with regard to incidence of diarrhea or rotavirus-associated
diarrhea. We were not able to confirm a beneficial effect of a lower dose of
VAS on overall mortality in girls, though there was a tendency for girls to benefit more
from the low dose if DTP was the last vaccine received before VAS. The inconsistent
results might to some extend be explained by a difference in the number of children who
had previously received VAS in the present and the previous study. However, we have
no biological explanation for the observation that previous VAS may program the
response to a second dose.

1 2
Bandim Health Project, Statens Serum Institut, Copenhagen, Denmark, Bandim
Health Project, Bissau, Guinea-Bissau
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THE EFFECT OF HIGH-DOSE VITAMIN A SUPPLEMENTATION GIVEN WITH BCG
VACCINEAT BIRTH ON THE IMMUNE RESPONSE TO BCG VACCINE
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B R Diness1 1 1 3 3 2 1

2 2 1
,AB Fisker ,ARoth , M Yazdanbakhsh , E Sartono , E Nante , H Jensen ,A

Rodrigues , PAaby , C S Benn

BCG-vaccine is recommended given at birth in tuberculosis-endemic
areas. Several studies have suggested a beneficial effect of vitaminAsupplementation
(VAS) at birth. Previous studies have suggested that VAS influences the immune
response to vaccines. The aim of the study was to examine whether VAS at birth
influenced the response to the simultaneously administered BCG vaccine.
Within a randomized trial of 50,000 IU vitamin A or placebo given with BCG vaccine at
birth in Guinea-Bissau, 2709 infants were examined for delayed type hypersensitivity
(DTH) to purified protein derivative of (PPD) and BCG
scar formation at 2 and 6 months of age. Furthermore a subgroup of infants was bled at
6 weeks of age and the

Overall, 41% of
boys and 33% of girls were PPD positive at 2 months of age. VAS was associated with
decreased PPD response in boys; the prevalence ratio was 0.83 [95% CI=0.71-0.97] in
boys, and 1.02 [0.84-1.23] in girls. Independently of group assignment, 89% of boys
and 87% of girls had developed a scar at 2 months of age. At 6 months of age, 42% of
the children were PPD positive. There was no difference between the VAS and the
control group with regard to DTH to PPD or scar prevalence at 6 months of age.
cytokine responses to PPD were not affected by VAS. Overall, VAS given
with BCG vaccination did not influence vaccine response measured as DTH to PPD

or as production of cytokines to PPD , nor did it influence the prevalence
and size of induced scars. However, VAS was associated with decreased response to
PPD in boys at 2 months of age suggesting sex-differences in the immunological
response to VAS given with BCG.
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whole-blood IFN- , TNF- , IL-5 and IL-10 responses to
PPD were measured. All analyses were stratified by sex.
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EFFECTIVENESS OF THE NEW IVACG EARLY HIGH-DOSE VITAMIN A
SUPPLEMENTATION SCHEME COMPARED TO THE STANDARD WHO
PROTOCOL: A RANDOMISED CONTROLLED TRIAL IN GAMBIAN MOTHERS AND
INFANTS
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M K Darboe1 2 3 4 4 5
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, D A Thurnham , G Morgan , R A Adegbola , O Secka , J Solon , S S

Jackson , T J Fulford , C P Doherty ,AM Prentice

Vitamin A supplementation improves childhood mortality by postulated
effects on mucosal integrity and systemic immunity. Most developing countries have
adopted a standard WHO dosing schedule. In 2002 the International Vitamin A
Consultative Group (IVACG) Annecy Accord recommended a new early-high dose
regime, which has not been tested, for mothers and infants. To compare the
benefits of the proposed high dose (HD) regimen vs WHO standard dose (SD) on
multiple health outcomes in an area of moderate vitamin A deficiency in rural Gambia.

We randomly assigned 220 mother-infant pairs to a double-blind trial
comparing the IVACG early high-dose protocol against the standard WHO dose. The
primary outcome measures were: plasma vit. A of mothers (2m postpartum) and infants
(in cord blood, 2m, 5m, 9m and 12m); infant infection and gut epithelial integrity
at 2m, 5m, 9m and 12m; maternal and infant carriage at 2m, 5m and
12m. Secondary outcomes: breast-milk vit. A and mammary epithelial integrity monthly
for 6m; monthly growth; twice weekly morbidity and acute phase proteins of AGP and
CRP in cord blood and at 2m (mothers and infants), 5m, 9m, and 12m (infants only). The
trial is registered as ISRCTN 98554309. One hundred and ninety seven infants
completed follow up to 12 months (99 HD, 98 SD). There was no evidence of adverse
events at dosing in either group. No difference could be detected in the primary
outcomes: HD vs SD differences (95% CI) maternal vit. A at 2m +0.02umol/l (-0.10,
0.15), infant vitAat 5m +0.01umol/l (-0.08), infection at 12m -0.3% (-14.7, 14.2),
maternal pneumococcal carriage at 12m -2.0% (-13.7, 9.7), infant pneumococcal
carriage at 12m 14.1% (-15.8, 7.6) infant gut mucosal damage at 12m +5.2% (-8.7, 19.2)
there were more clinic attendances by the HD group in the first 6m of life (P=0.018).
Other secondary outcomes did not differ. Vit. A status gradually improved in infants from
both groups; from 60% deficiency in cord blood to 20% deficiency at 12m.
These results do not support the proposal to increase the existing WHO standard dosing
schedule for vit. A deficiency in areas of moderate vit. A deficiency. Further testing in
areas of severe deficiency may be warranted, but caution is urged since other trials have
indicated possible adverse effects of higher doses and potential negative interactions
with EPI vaccines. Progress in determining the optimum vit. A dosing requires a detailed
understanding of the mechanism by which it reduces mortality.
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EVALUATION OF THE EFFICACY OF DIFFERENT LEVELS OF VITAMIN A
SUPPLEMENTS CURRENTLY ADMINISTERED TO INFANTS USING A PIGLET
MODEL
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R LSurles
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, J P Mills,AR Valentine, SATanumihardjo

: A common method to improve vitamin A (VA) status of infants is to give
high-dose supplements at their immunization contacts. Both 25,000 and 50,000 IU VA
have been used at these contacts. Moreover, 100,000 IU has been given to children at
1 y. The efficacy and safety of these doses has been studied, but liver VA reserves
have not been directly measured after high-dose supplements. : This study
determined liver VA reserve increases after varied doses using a piglet model. Pigs
are a good choice for studying VA human needs because of similar gastrointestinal
anatomy, physiology and requirements. Furthermore, piglets and infants have similar
body weights and liver sizes. Methods: Sows ( = 7) were placed on a VA-depleted diet
for three gestation and lactation cycles. Piglets were obtained from the first (ParityA,
= 28) and third (Parity B, = 36) parities and were allowed to nurse for 12 d and then
weaned onto a VA-depleted diet. Sow milk was collected to determine VA
concentrations. Baseline VA status was determined by the modified relative dose
response (MRDR) test. Piglets were divided into 4 VA supplement groups: 0; 25,000;
50,000 and 100,000 IU per pig in each of four groups. The piglets continued on the VA-
depleted diet for 10 d and additional blood samples (5 mL) were taken at 1, 2, 4 and 7 d.
Thereafter, repeat MRDR tests were performed and the piglets killed by electrical
stunning and exsanguination. Both blood and livers were collected to analyze VA.

: The 50,000 and 100,000 IU groups did not differ ( = 0.4) in ParityA, and both
doses increased mean liver values > 0.07 µmol/g, the current cut-off defining human
VA deficiency. The 25,000 and 50,000 IU groups also did not differ ( = 0.2). In Parity
B, the 50,000 and 100,000 IU groups did not differ ( = 0.4), but only the 100,000 IU
group increased liver reserves > 0.07 µmol/g. In both parities, liver reserves in the 0
and 25,000 IU groups did not differ ( > 0.05) and 25,000 IU was not enough to
increase mean liver reserves > 0.07 µmol/g. Parity A did not have enough statistical
power to show differences with the MRDR test. In Parity B, MRDR values differed
between 0 and the 50,000 and 100,000 IU groups ( 0.02), and between the 25,000
and 100,000 IU groups ( = 0.05). : The VA doses improved piglet VA
status, but not all doses increased liver reserves above deficiency, especially in piglets
from more VA-depleted mothers. These results explain outcomes in large-scale infant
studies. Further assessment of infant supplementation programs is needed to support
policy.

University of Wisconsin, Madison, Madison, WI, United States
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REACHING INFANTS WITH VITAMIN A SUPPLEMENTATION AT SIX MONTHS: THE
NEGLECTED RECIPIENTS OFATWICE-YEARLY STRATEGY

Background

Aim:
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Conclusions:

P Harvey1 2 3 4, S Baker , E Siegel , N Dalmiya

: Twice-yearly vitamin A supplementation (VAS) is rapidly becoming a
cornerstone of child survival programs in most countries with high under-5 mortality.
Current WHO recommendations call for supplementing infants from 6 months. Given
that mortality is higher in lower age groups, ensuring VAS for infants at six months will
maximize the mortality reductions through this intervention. Because infants reach 6
months throughout the year, relying solely on twice-annual VAS distribution rounds
leaves many of them unprotected during one of the most vulnerable periods of their life.
Since there is no convenient contact at the health facility at 6 months, many countries
couple the first VAS dose with the first measles immunization contact at 9 months. Data
from the nutritional surveillance project in Bangladesh indicated that approximately 25%
of children 6-11 months were unprotected through a combined strategy of twice-yearly
VAS coupled with VAS at the measles contacts. This presentation will estimate the
number of deaths averted in 3 different program scenarios: twice-yearly VAS for children
6-59 months; twice-yearly VAS combined with coupling VAS to the measles contact; and
twice-yearly supplementation combined with a strategy of establishing a 6 month
contact for VAS. The presentation will demonstrate the value-added, in terms of deaths
averted, of creating a 6 month contact for VAS. To maximize the impact of
VAS on reducing mortality reaching infants at 6 months is critical, especially given the
significance of the timing as the infant transitions from exclusive breastfeeding to
consuming breast milk and complementary foods. Establishing a contact with the health
service at 6 months to deliver VAS and other services is justified. At least 2 countries,
Morocco and Niger, have modified the Expanded Program of Immunization (EPI)
calendar to include a 6 month contact. National programs need to
complement twice-yearly VAS with a strategy to reach infants at 6 months to maximize
the impact of VAS on averting deaths.
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ACCEPTABILITY OF HOME BASED FORTIFICATION OF FAMILY MEALS IN THE
CONTEXT OF EMERGENCY MICRONUTRIENT PROGRAMMING IN DARFUR
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E Tansey, I Bani

: Vitamin & Mineral Deficiencies have been identified as a public health
problem in the Darfur area. Anemia has reached serious public health problem levels
among the Internally Displaced Persons (IDP) of Darfur, where >50% of children 6-59
months of age have anemia. Iron-folic acid supplements are not available in hospitals.
VitaminAdeficiency is known to be widespread in Sudan as a whole.An alternative and
more physiological way of providing micronutrients has been developed by The
Micronutrient Initiative (MI). This low-cost ready to use powder, called “Rahma” (Arabic
for 'compassion'), consists of vitaminA, folic acid and iron mixed with an inert carrier. It
is added by the mother to one meal per day after the food has been cooked. During the
planning of an efficacy study of “Rahma” the MI studied the acceptability of this multi-
micronutrient mix and the feasibility of the concept of home based fortification in 2 IDP
camps in the Nyala area of Darfur. The results of the acceptability study are presented
in this report. : The objectives were to : 1) test the feasibility of distributing a
micronutrient powder to people living in IDP camps; and 2) assess its acceptability
among intended beneficiaries. : Country clearance was obtained from the
Research and Ethics Board in Khartoum and the Sudanese Ministry of Health. The
project delivered 500kg of “Rahma” to 32,000 people, mainly women, children and the
elderly in 2 IDP camps in South Darfur. This amount was calculated for an average
consumption of 1.25 gm/family/day for 2 months. Compliance and acceptability was
assessed through weekly monitoring visits. Data was collected on a sub-sample of
250 randomly selected households through interviews and focus group discussions,
and analysed using SPSS. : Acceptability of the intervention was found to be
>90%, with many families noting that their children had more energy and an increased
appetite and improvement in overall health. The study also showed that, although the
Darfur region presents security problems, transport problems, continual movement of
IDPs from one camp to another and other operational challenges, the home based
fortification of a family's meal is feasible. : This multi-micronutrient powder
was found to be highly acceptable to the IDP population (over 90%). This powder offers
a feasible way to provide IDPs with essential micronutrients.

The Micronutrient Initiative, Johannesburg, SouthAfrica

BUILDING MICRONUTRIENT TRIAL RESEARCH CAPABILITIES IN RURAL
BANGLADESH: ORGANIZING, DEVELOPING AND IMPLEMENTING THE JIVITA
PROJECT
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A Labrique1 2 2 1 1 1 1

1 1
, M Rashid , A Shamim , P Christian , R Klemm , J Sugiomoto , A Massie , A

Hackman , K West

Research into the efficacy of micronutrient interventions in reducing
infant or maternal mortality requires large, meticulous community studies to enumerate,
enroll, dose and follow participants over extended periods of time. Maintaining validity of
data collection over vast rural areas over time poses challenges in resource-poor
settings. To describe steps, obstacles and innovations in developing the JiVitA
Research Project, capable of conducting state-of-the-art micronutrient intervention trials
in a remote rural site of over 650 sq km and population of ~650,000 in northwest
Gangetic floodplain region of Bangladesh. Investment in developing
community and government "ownership" enhances project stability, especially during
start-up and periodic crises. Over a 2-yr period, >800 staff were recruited, retained and
advanced, where possible, on merit. Training and quality control guidelines help to
standardize skill sets at each level of worker. Affordable cutting-edge technologies are
adapted for field use, including paper-based and computer tools to monitor populations,
digital photography to document morbidities (eg. birth defects, goiter, arsenicosis) and
user-friendly access to aggregate data with which to monitor field worker performance.
We find that home-based surveillance offering urine testing can identify pregnancies by
~7 weeks' gestation. Neighbourhood birth notification has allowed newborns to be
dosed in one trial within ~6 hr of birth, and digital birth weight to be assessed within ~18
hr of birth. We use affordable handheld global positioning systems to build and maintain
a geographic information system (GIS) of >160,000 households and 90,000 other
landmarks of public and health relevance. A GIS increases field efficiency and opens
new paths of epidemiologic inquiry. JiVitA has a field forms transmittal system that
ensures safe transfer of over 20,000 data records for computer entry each week,
enabling >9000 pregnancies to be followed at any one time. Data are processed by 15
staff skilled to keep keystroke error rates <3 per 10,000. Detected errors are returned to
the field for correction, a process that minimizes data entry distortions.
By building on local resources, documenting procedures and adopting useful
technologies, large-scale rural research can set standards of research excellence. Our
trials are funded by the USAID/HIDN, Wash DC and the Bill and Melinda Gates
Foundation, Seattle, WA, with added support from USAID/Dhaka, The Sight and Life
Research Institute, Baltimore, MD, ACCESS Business Group, Santa Monica, CA and
CIDAand the Micronutrient Initiative, Ottawa, Canada.
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IRON INTAKE AND BIOAVAILABILITY IN INDIA (1974-2001): LINKING
AGRICULTURAL PRODUCTIONAND MICRONUTRIENT MALNUTRITION
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C Nyhus Dhillon1 1 1 2, P Pinstrup-Andersen , J Haas , N Balakrishnan

India's Green Revolution successfully averted widespread famine but
may have inadvertently contributed to the country's persistent iron deficiency problem.
South Asia's anemia prevalence is the highest in the world, estimated at three time
points, 1972, 1981/1984, and after 1985, to be 57%, 67% and 72%, respectively,
among non-pregnant adult women 15 and 49 years of age by the ACC/SCN in 1992.
Recent DHS surveys show increasing anemia rates among women and children in at
least half of the Indian states from 1998 to 2005. Green revolution production patterns
tripled wheat and rice production at the expense of pulses, an important source of iron
in a predominantly vegetarian population. Using food balance data from India ratios of
cereal to pulse production rose sharply from 6:1 in 1961 to 13:1 by 1996, mirroring
many consumption ratio reports. Gram for gram, beans offer roughly ten times the
amount of iron as milled rice and although both contain inhibitors of iron absorption, the
iron from beans is absorbed 2-7 times as well as that from rice, according to Hazelton
(BJN 57: 223-233;1987).Awhole diet context is needed in India to understand how iron
absorption may be changing given dramatic dietary composition changes. This
research proposes to understand how changes in crop production affected intakes of
both iron and factors that affect its bioavailability in India from 1974 to 2001. A
semi-quantitative approach is used to provide an overall picture of dietary iron
consumption patterns in India from 1974 to 2001, including changes not only in iron
intakes but also intakes of absorption enhancing factors-meat/poultry/fish and ascorbic
acid- as well as inhibitory factors- phytates, calcium and tannins. Repeated cross-
sectional 1-day weightment food record data from India's National Institute of Nutrition
surveys are used. Trends in consumption of iron and iron solubility factors are
plotted, disaggregated by income group and by state. Consumption correlations
among the various factors are calculated and presented, showing how increases in iron
intakes may be offset by reduced bioavailability. India has among the
highest dependence on plant foods of any country. If agricultural patterns do not reflect
the most basic of nutritional needs, disparities and dietary imbalances will continue to
grow. A better understanding of agriculture's impact on human nutrition, especially
micronutrient nutrition, is crucial to helping alleviate the most pervasive health problem
of our day.
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OUTCOME FROM UNICEF/WHO GLOBAL MEETING ON THE PREVENTION AND
CONTROL OF IRON DEFICIENCY IN CHILDREN IN NAIROBI 10-12 JULY 2006
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Implications:

N Paragas1 1 1 2 1 2, I Darnton-Hill , O Mohr , O Fontaine , N Dalmiya , B de Benoist

Iron deficiency (ID) and iron deficiency anaemia (IDA) are leading causes
of morbidity and impairment of cognitive and social development in children under five in
developing countries. However, intervention by iron supplementation is complicated by
the patchwork of high malaria transmission regions. Review and interpret
recommendations from the WHO Expert Consultation stimulated by the Zanzibar,
Tanzania, and Nepal studies on the impact of zinc and/or iron-folic acid supplementation
on the mortality and severe morbidity of preschool children (Sazawal et al., 2006; Tielsch
et al., 2006), and as a result, suggest guidelines for field officers. Draft recommendations
included suspension of pediatric iron/folate supplementation programmes in areas with
high malaria transmission. Nevertheless, ID and IDA still need to be addressed in these
regions because the consequences of such deficiencies are irreversible.
There is substantial evidence that ID has adverse effects on child health and
development and hence provision of additional iron to deficient infants and young
children should be a public health priority and can be expected to improve the health,
well-being and neurological development. ID, IDA and other anaemias are common in
young children, especially in resource poor areas where ID/IDA women of reproductive
age have increased risk of intrauterine growth retardation (IUGR) and low birth weight
(LBW) babies. In regions with 'Pemba-like environments' the WHO Report
Recommendations (Lyon) should be followed. In these regions: use pallor (as per IMCI)
and treat as severe anaemia; treat malaria (IPT as adopted); and only give iron
supplementation if screened. Screening is feasible in some settings, but operational
research is needed before it can be systematically applied to all settings. The existing
INACG/WHO/UNICEF recommendations and IMCI interventions remain for most
childhood populations with minor modifications. Delivery of increased iron should be
done as a package addressing malaria control, de-worming, infectious diseases
management, delayed cord clamping, exclusive breastfeeding and appropriate
complementary feeding. Health systems should be strengthened and health worker
training expanded through greater use of IMCI and promotion of Essential Nutrition
Actions (ENA). This meeting has immediate implications for the
prevention and control of ID and IDA children in regions with high malaria transmission,
and a call for further operational research to be conducted on a priori basis to determine
the safety of additional iron delivered through home fortification.

1 2
UNICEF, New York, NY, United States, WHO, Geneva, Switzerland

EFFECTS OF ROUTINE IRON SUPPLEMENTATION WITH OR WITHOUT FOLIC
ACID FOR WOMEN DURING PREGNANCY:ASYSTEMATIC REVIEW
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Partially funded by WHO and by
NCMHD/NIH 1P60MD 00222-03

J P Pena-Rosas, F E Viteri

It has been suggested that routine intake of supplements containing iron
or combination of iron and folic acid during pregnancy improves maternal health and
pregnancy outcomes. To assess the efficacy, effectiveness and safety of routine
antenatal daily or intermittent iron supplementation with or without folic acid during
pregnancy on the health of mothers and newborns. We searched the
Cochrane Pregnancy and Childbirth Group's Trials Register.Additionally, we contacted
relevant organizations for the identification of ongoing and unpublished studies. All
randomized or quasi-randomized trials evaluating the effect of routine supplementation
with iron or combination of iron and folic acid during pregnancy. We assessed trials for
methodological quality using the standard Cochrane criteria including randomization
method, allocation concealment, blinding and loss to follow up. Two authors
independently assessed the trials for inclusion and one author extracted data. The
primary outcomes included maternal and infant clinical and laboratory outcomes.

Forty trials, involving 12706 women, were included in the review. Overall, the
results showed significant heterogeneity across most pre-specified outcomes.
Heterogeneity could not be explained by standard sensitivity analyses including quality
assessment; therefore, all results were analyzed assuming random-effects. Very
limited information related to clinical maternal and infant outcomes was available in the
included trials. The data suggest that daily antenatal iron supplementation increases
hemoglobin levels in maternal blood both antenatally and postnatally. It is difficult to
quantify this increase due to significant heterogeneity between the studies. Women
who receive daily antenatal iron supplementation are less likely to have iron deficiency
and iron-deficiency anemia at term as defined by current cut-off values. No differences
were evident between daily and weekly supplementation with regards to gestational
anemia. Vomiting as side-effect and hemoconcentration are less common in women
who receive weekly iron-folic acid supplementation in comparison to the daily regimen.
The clinical significance of hemoconcentration defined as hemoglobin greater than 130
g/L remains uncertain. Further studies are needed to assess the effects
of routine antenatal supplementation with iron or a combination of iron and folic acid on
clinically important maternal and infant outcomes.
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ZINC STATUS DURING THREE TRIMESTERS OF PREGNANCY: LOW MIDDLE
AND MIDDLE INCOME INDIAN FAMILY
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K Sen Ray, K Kapasi

Efforts to prevent infant death during the post-neonatal period are
becoming increasingly successful, but maternal and infantile mortality rate in India is still
unacceptably high. Zn is one of the most important nutrient for the growth and
development of the fetus. Most pregnant women in India, subsist on a monotonous
cereal or legume-based diet containing high levels of fiber and phytate, rendering them
at risk of mild to moderate zinc micronutrient deficiencies. To know the maternal
zinc nutriture during three different trimesters and whether the regular dietary intake of
the population can fulfil the increased demand during pregnancy. 90 pregnant
women aged 20-35 years, from Low Middle and middle income families, with 30 subjects
each in their three trimesters of pregnancy were enrolled for the present study. Age-
matched, 30 non-pregnant women served as the controls. 24-h dietary recalls were
noted. Serum zinc concentrations were measured by atomic absorption
spectrophotometry. 48.3% subjects had caloric intake < 2/3 RDA, while
23.3% had intake < 50% RDA.About 71.7% women had dietary zinc intakes < 2/3 of the
prescribed safe limit. Serum zinc level significantly decreased (p < 0.001) with
increasing gestational age. An obvious dip in the serum zinc values was observed in the
7 month of gestation, may be due to bone mineralization, growth of hair and nails,
development of fat stores etc during that time. : It was observed that Zn
intake through typical Indian diet was not sufficient to maintain zinc status during the last
two trimesters of pregnancy and the need of Zn was maximum during the end of 7
month of pregnancy.

SNDT Women's University, Mumbai, Maharashtra, India
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PARENTAL TOBACCO USE IS ASSOCIATED WITH INCREASED RISK OF
MALNUTRITIONAMONG CHILDREN IN INDONESIAAND BANGLADESH
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C Best6 2 4 1 1 3 5 1, S de Pee , M Bloem , LKalm , M Ricks , G Stallkamp , M Sari , R Semba

: Tobacco use is highly prevalent in Asia, and tobacco may account for a
large proportion of household expenditures among poor families. : To investigate
the association of parental tobacco use with both the risk of child malnutrition and
household expenditures on micronutrient-rich foods. : Tobacco use,
household expenditures, child anthropometry, diet, and demographics were examined
in two stratified, multistage cluster samples of households: 175,583 households from
the Indonesia Nutrition Surveillance System (1999-2003) and 51,655 households from
the Bangladesh Nutrition Surveillance Project (2005). Main outcome measures were
child stunting, underweight, and wasting as defined by WHO, severe stunting (HAZ <-3
SD), severe wasting (WAZ <-3 SD), and household expenditures on micronutrient-rich
foods. : In Bangladesh, the prevalence of parental tobacco use was 68.7%.
After adjusting for child gender and age, maternal age and education, and monthly per
capita household expenditure, parental tobacco use was associated with increased
risk of child stunting (OR 1.21, 95% CI 1.16-1.26 <0.001) and child underweight (OR
1.18, 95% CI 1.13-1.23 <0.001). Households with no tobacco use spent
proportionally more on micronutrient-rich foods, education, and health care. The
median expenditure per capita on fish, eggs, meat, poultry, milk, vegetables, fruits, and
dal was higher in these same households. In Indonesia, the prevalence of paternal
smoking was 73.8%. After adjusting for child gender and age, maternal age and
education, and weekly per capita household expenditures, paternal smoking was
associated with increased risk of child stunting (OR 1.11, 95% CI 1.08-1.14 <0.001),
severe wasting (OR 1.17, 95% CI 1.03 =0.018), and severe stunting (OR 1.09, 95%
CI 1.04-1.15 <0.001). Tobacco accounted for 22% of weekly per capita household
expenditures where the father was a smoker. In households where the father was a
smoker, a large proportion of weekly per capita household expenditures went towards
cigarettes with correspondingly less money spent on eggs, vegetables, fruits, and fish.

: Among poor families in Indonesia and Bangladesh, paternal tobacco
use diverts substantial household money from food to tobacco and may exacerbate
child malnutrition. These results suggest that tobacco control should be part of
integrated public health strategies aimed at reducing child malnutrition in developing
countries.

1 2

3 4

5 6

Johns Hopkins Medical Institutions, Baltimore, MD, United States, Helen Keller
International, Asia Pacific, Singapore, Concern Worldwide, Dublin, Ireland, World
Food Program, Rome, Italy, Helen Keller International, Jakarta, Indonesia, Johns
Hopkins Bloomberg School of Public Health, Baltimore, MD, United States
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IODINE STATUS OF CHILDREN UNDER-5, THEIR MOTHERS, AND PREGNANT
WOMEN IN NIGERIABYAGROECOLOGICAL ZONEAND URBANIZATION

Background:
Aim:

Methods:

Results:

Conclusion:

B Maziya-Dixon ,

Information on the iodine status of children under-5, their mothers, and
pregnant women in Nigeria is limited. In 2001-2003, a national Food Consumption
and Nutrition Survey was conducted in Nigeria, and one of the objectives was to
determine the iodine status of children under-5, their mothers, and pregnant women.

A stratified multistage procedure, with stratification at two levels was used
and a total of 6480 households with a mother and child pair, and a sub sample of 1080
pregnant women were randomly sampled. Urinary samples were collected from 2428
children under-5, 3104 mothers, and 660 pregnant women. Urinary iodine concentration
was determined by the spectrophotometric measurement of iodine in the Sandell-
Kolthoff reaction. Twelve States in Nigeria spread across the different agroecological
zones. Participants in this survey were children under-5, their mothers, and pregnant
women from the rural, medium, and urban sectors in Nigeria. At the national
level, 12.1% of children under-5 suffers from different stages of iodine deficiency. The
level of deficiency in the moist savanna was more than double that of the humid forest
and dry savanna. Nationally, 13% of mothers and 12.4% of pregnant women were iodine
deficient. In contrast, 18.9% of children under-5 had more than adequate intake of iodine
and 21.9% had possible excess. Similar results (21 and 21%) were observed for
mothers and pregnant women. While the proportion of children under-5,
their mothers, pregnant women with low urine iodine levels varies agro-ecologically and
across sectors, it is a public health problem in all agro-ecological zones and sectors.

1 2T Oguntona
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International Institute of Tropical Agriculture, Ibadan, Oyo State, Africa, Nigeria,
University ofAgriculture,Abeokuta, Ogun State,Africa, Nigeria

GOITER PREVALENCE IN CHILDREN AGE 6 TO 12 YEARS AND THEIR
CORRESPONDING BIOLOGICAL MOTHERSAGE 15 TO 49 YEARS IN ETHIOPIA

Background:
Aim

Methodology:

Results:

Conclusion:

Y Berhane, GAkalu, Z Getahun

Magnitude of the Iodine Deficiency Disorders (IDD) was assessed in
Ethiopia. : The information on IDD in Ethiopia is more than 25 years old or
unrepresentative. This study is to establish baseline information prior to the initiation of
Universal Salt iodization program. This is a nationwide cross-sectional
study. A multistage “Proportional to Population Size” (PPS) sampling methods was
used. Goiter classification by palpation was done using WHO/ICCIDD recommended
method in which goiter is graded as 0 (normal), 1 (palpable) or 2 (visible). A
total of 10955 children age 6 to 12 years as well as 10930 biological mothers of the
children in the age group of 15 to 49 years were assessed for goiter. The highest total
goiter rates 56.2% (95% CI 52.9-59.5) in children was found in Southern Nation
Nationalities People Regional State (SNNPR) followed by 42.0% (95% 38.8-45.2) in
Oromia, 40.5% (95% CI 35.9-45.1) in Bebshandul-Gumuz, and 29.1% (95% CI 26-
32.2) in Amhara region. Similarly, for the same regional states, including Tigray the
magnitude of the Total Goiter Rate is greater than 30% in mothers of the children. In the
rest of the regional states except Harari total goiter rates were between 5 20% both in
children and mothers. National total goiter prevalence (adjusted) was 39.9% (95% CI
38.6, 41.2) in children in and 35.8% (95%CI 34.5 37.1) in mothers in Ethiopia. In terms
of absolute value, more than 4 million children and 6 million mothers were affected by
goiter in Ethiopia. According to the ICCIDD classification the goiter
prevalence nationally indicates that the whole country is at risk of iodine deficiency
disorders. Universal Salt Iodation program need to be implemented with out any delay.
It is equally important to awareness creation package to encourage use of iodated salt.

Ethiopian Health and Nutrition Research,AddisAbaba, Ethiopia

THE PREVALENCE OF IODINE DEFICIENCY IN THE VHEMBE DISTRICT OF
LIMPOPO PROVINCE

Background:

Objectives:

Design:

Methods:

Results:

N Mabapa1 1 2 3, X Mbhenyane , P Jooste ,AAmey

The goitre rate in school-age children is an indicator of the severity of the
iodine deficiency disorders (IDD) in a population. In areas where severe to moderate
IDD exists, urinary iodine (UI) is a reliable measurement to determine the extent of IDD.
Measurement of thyroid volume using ultrasound and palpation together with UI gives
true results of the magnitude of ID. The aim of the study was to determine
the prevalence of iodine deficiency in school-age children living in Vhembe district of
Limpopo Province. A cross-sectional school-based survey was conducted in
two rural sub-districts namely Mutale and Vuwani, with populations of approximately 82
181 and 28 919 respectively. Twenty-four schools were randomly selected for the study
(11 schools in Vuwani and 13 schools in Mutale). 829 subjects aged between 6 and 14
years participated in the study. Urinary iodine levels, palpation, and thyroid
size were determined and categorised according to guidelines proposed jointly by the
WHO, UNICEF, and the ICCIDD. The weight, height, and Z-score anthropometric
indicators were calculated to determine the participants' nutritional status. The
majority (81.2%) of the household salt used had an iodine content of less than 15 ppm
(mean iodine concentration = 11.9 ppm) and 48.3% of retailer salt had iodine content
less than 15 ppm (mean iodine concentration = 26.0 ppm). The use of adequately
iodised salt was 18.8%, which is way below the international requirement of 90%
coverage. The prevalence of iodine deficiency was found to be mild, with median urinary
levels of 81µg/L. The total goitre rate was 19.9% indicating endemic goitre. Medium
severity of under-nutrition and low severity of stunting were observed.
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University of Venda, Department of Nutrition, Thohoyandou, South Africa, Medical
Research Council, Nutrition Research Intervention Unit, Tygerberg, Cape Town, South
Africa, University of Venda, Department of Statistics, Thohoyandou, SouthAfrica

ELIMINATING IODINE DEFICIENCY IN THE REPUBLIC OF GEORGIA: RESULTS
OFA2005 NATIONAL SURVEY

Background:

Aims:

Methods:

Results:

Conclusions:

P Suchdev1 2, M Jashi

Iodine deficiency (ID) is the leading cause of preventable mental
retardation worldwide. The most effective method of eliminating ID is widespread
consumption of adequately iodized salt. In spite of public health efforts to increase salt
iodization in the Republic of Georgia, one-third of household salt was not iodized in
2003. Political commitment to eliminate ID strengthened, and in February, 2005 a law
was passed that banned the import and sale of non-iodized salt. To measure the
impact of this legislation, the Government of Georgia and UNICEF conducted a
national survey of ID prevalence in November 2005. A cross-sectional
school-based cluster survey of children aged 6-12 years measured 1) urinary iodine
excretion (UIE) and 2) the iodine content of household salt. Children were randomly
selected from 30 secondary schools selected by population proportional to size
sampling. Approximately 30 children from each school were requested to provide a
urine sample and bring a household salt sample to school. Urine samples were sent for
laboratory analysis, and salt samples were analyzed onsite using rapid kits.

salt samples analyzed with rapid salt
testing kits, 867 (90.6%, CI=86.9-94.3) were adequately iodized (>15 ppm), and only
39 (4.1%) had no iodine. There was no significant difference in salt iodine content by
country of import. Iodization of salt was validated in 136 random samples using
iodometric titration; 128 (94.1%) were adequately iodized. These results indicate
dramatic improvements both in the prevalence of low UIE among Georgian children
(80% in 1998) and in the percentage of Georgian households using salt with adequate
iodine (8% in 1999 and 67% in 2003). These results show that, in part
because of the 2005 law, Georgia has achieved universal salt iodization (USI) and now
meets the primary World Health Organization (WHO) criteria for

o maintain elimination of ID, it is important to enforce legislation and
sustain Georgia's salt iodization program.

1 2
Centers for Disease Control & Prevention, Atlanta, GA, United States, UNICEF,

Tbilisi, Georgia

Of the 970 children included in the survey, 50.0% were male, and median age was 9
years. Only 40 (4.4%) of 900 urinary samples analyzed had a low UIE (below 100

g/L); the median UIE was 320.7 g/L. Of 957

ID elimination (i.e.
>90% of households using adequately iodized salt and <50% of population with UIE
<100 g/L). T
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THE PHILIPPINES' UNIVERSAL SALT IODIZATION PROGRAM AND IODINE
STATUS AMONG SCHOOL CHILDREN, PREGNANT AND LACTATING WOMEN,
2003

Background

Objectives:

Methods

Results:

Conclusion and
Recommendation

LA Perlas1 1 1 1 1 1

2 2

th th

, J R Madriaga , R L Cheong , J A Desnacido , J M Marcos , M I Cabrera , M R
Pedro , C V Barba

: In the Philippines, Republic Act No. 8172, otherwise known as the ASIN
Law, promoting salt iodization nationwide was passed in 1995, but it took sometime
before full implementation could take off. In the 1998 National Nutrition Survey (NNS),
salt from 9.7% of households covered, tested positive for iodine increasing to 56% in the
2003 survey. The country's iodine deficiency problem in 1998 was mild, based on a
median urinary iodine excretion (UIE) level of 71 µg/L among children 6 - 12 years old,
with 35.8% of the children having UIE values below 50 µg/L. To assess the
prevalence and magnitude of iodine deficiency among children 6 - 12 years old and
pregnant and lactating women. : Casual urine samples were collected from 6 -
12 year old children (n=4665) and pregnant (n=583) and lactating (n=1184) women from
sample households included during the 6 NNS in 2003. The 6 NNS used a stratified
multi-stage sampling design that covered all regions of the country and 5,522
households. Iodine concentration in urine samples was determined by acid digestion
method as recommended by the International Council for the Control of Iodine
Deficiency Disorders (ICCIDD) and evaluated for public health significance using
ICCIDD guidelines. The median UIE obtained for children was 201 µg/L and
the proportion of UIE values below 50 µg/L was 11.4%. The corresponding values for
pregnant and lactating women were 142 µg/L and 18.0% and 111 µg/L and 23.7%,
respectively. While results show that iodine nutrition has shifted from mild deficiency to
optimal iodine nutrition based on national median UIE values greater than

: The dramatic decline in the prevalence of iodine deficiency from
1998 to 2003 based on median UIE among children may be attributed to the country's
progress towards Universal Salt Iodization. On the other hand, a median UIE level of
201 g/L corresponds to an intake that is “more than adequate” posing risk to iodine-
induced hyperthyroidism with the increasing availability of iodized salt and iodine
fortified processed foods. There may be a need to look into the concentration of iodine in
iodized salt at the household level and the contribution of fortified foods with iodized salt
to the total dietary iodine consumption of children, pregnant and lactating women.

1 2
Food & Nutrition Research Institute/DOST, Taguig City, Philippines, A2Z, Manila,
Philippines

than 100 g/L
for children, pregnant and lactating women, it remains to be a public health concern as
indicated by the proportion of lactating women with UIE values below 50 g/L, which was
higher than the 20% suggested cut-off of the ICCIDD.
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IRON, VITAMINAAND IODINE STATUS IN OMAN: RESULTS OFA2004 NATIONAL
SURVEY

Background

Aims

Methods

Results

Conclusion:

A J Suleiman , , M Kaur , F O Alhatmi , L Ruth , M Jefferds , K Sullivan , I
Parvanta

: A 1992 national survey in Oman reported a 60% prevalence of anemia
among preschool children. The only national data on the prevalence of iodine
deficiency in Oman found that 50% of schoolchildren had urinary iodine levels below
100 micrograms/L in 1993-4. National mandatory salt iodization was initiated in Oman
in 1996 and National flour fortification in 1997. A clinic-based vitamin A
supplementation program was initiated in 1995. : Objectives of the 2004 survey
in Oman included the estimating the national prevalence of anemia, iron deficiency,
iron deficiency anemia, vitamin A deficiency and iodine deficiency. : Survey
clusters were selected using the proportional to population size (PPS) methodology.
Only Omani households with an eligible woman of reproductive age or preschool child
were included. Hemoglobin, serum ferritin (SF), serum retinol and C-reactive protein
(CRP) were measured on venous blood samples for children and women. Those with
elevated CRP were excluded from analysis of SF and SR. Women were recruited to
provide casual urine samples for assessment of iodine status. Salt samples from each
household were quantitatively tested for iodine content using the WYD checker.

: The prevalences of anemia, iron deficiency, iron deficiency anemia, and
vitaminAdeficiency in Omani children and women are presented below:

The median urinary iodine concentration among non-pregnant women of childbearing
age was 223 µg/L and 17% had a value <100 microgram/L. Only 59% of all household
salt samples collected contained 15 ppm iodine.

Anemia and iron deficiency in young children and women are important
public health issues in Oman. Vitamin A deficiency is close to being eliminated as a
public health problem among Omani children, and has been eliminated among Omani
women. Much progress has been made towards iodine deficiency elimination and in
the proportion of households using adequately iodized salt. Because there was wide
variation among clusters in median urinary iodine and salt iodine levels further
improvements are needed.
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Oman Ministry of Health, Muscat, Oman, Royal Hospital Oman, Muscat, Oman,
Centers for Disease Control (CDC),Altanta, GA, United States

IRON DEFICIENCY ANEMIA AND IODINE DEFICIENCY IN AFGHANISTAN:
RESULTS OFA2004 NATIONAL SURVEY

Background

Aims

Methods

Results

Conclusion

FAssefa , , LRuth , E Conrey , E Monsef , K M Sullivan , I Parvanta

: While a number of localized surveys performed in Afghanistan have
found high prevalences of anemia and iodine deficiency, no national estimates of
anemia, iron deficiency, or iodine deficiency were available. There were also no national
data on the proportion of the Afghan population that used locally milled wheat flour or
purchased commercially-made bread. A national survey in 2003 estimated that 15% of
households used iodized salt. : Objectives of the 2004 Afghan survey included: 1)
estimate the prevalence of anemia, iron deficiency and iodine deficiency; 2) assess
adults' awareness of anemia and iodized salt; and 3) estimate the percent of households
using iodized salt and locally milled flour vs. commercial products. : The survey
covered 32 clusters. Interviews were conducted with the heads of households, women
15-49 years, and mothers/caregivers of children 6-59 months. Hemoglobin was
measured in pre-school children, women, and men using the HemoCue, and zinc
protoporphyrin measured iron status using a hematofluorometer in a sub-sample. Urine
samples were collected from children 7-11 years and women of reproductive age.
Household salt was tested using a rapid test kit in the field, followed by quantitative
assay using the WYD checker. : A total of 898 households, 868 pre-school
children, 882 school-age children, 1,187 non-pregnant and 186 pregnant women and
604 men were surveyed. The prevalence of anemia and iron deficiency by population
group was as follows:

The median UI was less than 50 microgram/L in school children, non-pregnant and
pregnant women, respectively. Awareness of anemia and iodized salt was low among
women and men. Of the households with salt, 28% tested positive for iodine using the
rapid test kit and only 12% had 15 ppm iodine by WYD checker. The majority (>80%) of
rural households used locally milled flour, while >61% of urban households purchased
flour or bread from the market. : Although anemia prevalence was lower
than expected among women and children, iron deficiency was quite prevalent. Multiple
alternative iron interventions targeting various demographic groups should be
investigated. Iodine deficiency is a significant public health problem inAfghanistan.
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FEASIBILITY OF INCLUDING BIOCHEMICAL INDICATORS OF NUTRITIONAL
STATUS IN A NATIONAL MULTIPLE INDICATOR CLUSTER SURVEY A CASE
STUDY FROM THE LAO PDR

Background

Aim

Framework

Table 1. Indicators measured in a sub-sample for the nutrition component

�

J Knowles1 2 3 4 2, K Keovilay , B Phengdy , T Intharack , I Keomoungkhoune

The Lao Government requested assistance with a survey to assess the
impact of nutrition interventions and plan for new programs. UNICEF and the US
Centers for Disease Control and Prevention provided support. To obtain data for
nutrition program decision-making through the addition of indicators to an existing
survey. MICS3 was designed to give regionally-representative data, with a
total sample of 6,000 households, selected using proportional to population size
methodology. Additional nutrition-related information was collected from women and
children in every second household of every fourth MICS cluster, see table 1 for
indicators. The nutrition sample size (750 households) was based on an expected
absolute error of 8-10% regionally and 5% nationally for the main indicators. Changes
to the standard MICS fieldwork included one extra team member as the field
anthropometrist and laboratorian, and logistical considerations, mainly related to the
need for a cold chain.
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UNICEF Consultant, East Asia and The Pacific, Thailand, UNICEF, Vientiane, Lao
People's Democratic Republic, Department of Hygiene and Prevention, Ministry of
Health, Vientiane, Lao People's Democratic Republic, National Statistics Centre,
Vientiane, Lao People's Democratic Republic
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Population Group Anemia
Iron
Deficiency

Iron Deficiency
Anemia

Vitamin A
Deficiency

Children (6-59.9 months) 42% 19% 8% 5.5%
Non-pregnant women
(15-49 yrs)

39% 33% 19% <1%

Population Group Anemia (%) Iron Deficiency (%)

Children 6-59.9 months 37.9 63.4
Non-pregnant women 24.7 61.7
Men 7.1 25.3

* TfR, ferritin, alpha-1-glycoprotein and C-reactive protein from plasma. Blood was
collected from fingerstick and spun in the field using a micro-centrifuge.

Outcomes

Implications

Collecting biological samples along with MICS3 proved feasible, cost- and
resource-effective, and acceptable to survey workers. Preliminary results indicate
that: 58% of children 24-59 months who provided a stool sample (n=232) were positive
for parasites, and 74% of nutrition households (n=713) used salt with an iodine content

15ppm. The successful integration of nutrition indicators with MICS
allows governments, agencies and donors to save time and resources for program
activities. It also provides a broad database of information to use in analysis and
interpretation of the nutrition data, which will be useful for future program planning.

>



VITAMIN A DEFICIENCY, VAD, IS ENDEMIC AMONG BEDUINS, THE JORDANIAN
DESERT INHABITANTS :AN URBANIZATION IRONY

Background

Aims

Methods
G1 G2

Results

Conclusion

I Khatib
Department of Community Medicine, Medical School, Jordan University of Science and
Technology, Irbid, Jordan

: Recent surveys in several poor areas of Jordan revealed that
prevalences of VAD, anemia, and stunting in young children are close to 20 %. Beduins,
the poor desert inhabitants, were overlooked. This survey targeted at the study of north
Badia - Beduins, as traditional keepers of sheep and camels. : To measure serum
retinol (SRC), alpha-tocopherol (STC), ferritin (SFER), and blood hemoglobin (Hb) in
children and to assess their growth and food consumption patterns. : Two age
groups were sampled: (6-66 months) and (5.5 -10 years). 262 subjects for G1
and 560 for G2 were randomly selected from 23 hamlets and locations. HPLC assessed-
SRC and STC along with Hb, and SFER were measured; anthropometry was
performed, along with collection of dietary information. : VAD, anemia, ID, and
stunting were prevalent at rates of 29.5 %, 57 %, 28.4 %, and 23.4 %, respectively.
Mean SRC were 249 (sd ± 64) mcg/l in G1 and 228 (sd ± 56) mcg/l in G2. 53 to 60 % were
at risk of deficiency (SRC 200 to <300 mcg/l). Compared with others, VA deficient
preschoolers had lower Hb [10.01 (sd ± 1.9) g/dl, vs 10.95 (sd ± 1.99) g/dl, (p<.001)],
and lower SFER [9.2 (sd ± 3.44) mcg/l vs 16.3 (sd ± 6.21) mcg/l , (p<.001)]; VA-
deficient schoolers had lower Hb [11.3 (sd ± 1.15) g/dl, vs 11.8 (sd ± 0.95) g/dl,
(p<.001)], and lower SFER [10.38 (sd ± 2.65) mcg/l vs 11.15 (sd ± 2.29) mcg/l,
(p<.001)]. In G1, SRC correlated strongly with Hb (r=.41) and SFER (r=.42); in G2, 'r'
values were 0.23 and 0.14, respectively. Intersex differences were found only in G2;
males had higher Hb concentration (11.9 g/dl) than females (11.5 g/dl ), (p< 0.001) .

: VAD is a serious public health problem among Beduins, with obvious
impact on the widespreading anemia and iron deficiency among the U5y. It is alarming to
discover that urbanization has led Beduins to the dangerous edge of poverty, with no
livestock to keep and no milk to drink or meat to eat. To alleviate the problem, prompt
coordinated intervention by the socioeconomic planners and the central health
administration is highly needed.

RESULTS OF A NATIONAL SURVEY ON IRON AND VITAMIN A DEFICIENCY,
JORDAN 2002

Background

Aims

Methods

Results

Conclusion

S Karabsheh1 1 3 1 2 2 4

4
, W Qarqash , A Belbeisi , B Hijawi , A Al Faqih , I Katib , H Walke , K

Sullivan

: Iron deficiency anaemia (IDA) and vitaminAdeficiency (VAD) are major
public health problems in a number of countries worldwide. Anaemia and iron
deficiency had been found to be important public health problems in previous surveys
in Jordan yet no national data were available concerning VAD. A national strategy to
reduce IDA in Jordan includes the following components: 1) iron supplementation for
pregnant women; 2) periodic public nutrition education campaigns; 3) parasite control
among children; and 4) fortification of wheat flour with ferrous sulfate and folic acid.
The present survey was conducted 2 months after the implementation of the flour
fortification program. : The goals of the 2002 Jordanian national survey included
estimating the: 1) prevalence of IDA; 2) proportion of households using iron-fortified
flour and bread; 3) knowledge of iron fortification; and 4) prevalence of VAD. :
A total of 166 clusters were selected from an updated sampling frame produced by the
National Department of Statistics for a Demographic and Health Survey (DHS). Within
each cluster, 12 households were randomly selected. Household-level questions were
asked in all participating households, information collected on all children 12-59
months, and from 6 systematically select households, information collected from
women of reproductive age. Haemoglobin and serum ferritin were measured on
children and women, serum retinol in children. Household bread samples were tested
for iron. : The prevalence of anaemia, iron deficiency, and iron deficiency
anaemia among children and women are presented in the table below:

There were significant regional differences in the prevalence of anaemia in children
and women. Most women (92%) had heard of anaemia, 6% reported using iron
supplements, and 60% of bread samples tested positive for iron. The prevalence of
VAD in children was 15%. : The prevalence of anaemia among children
and women indicate anaemia is a significant public health problem as does the
prevalence of VAD in children. There is a need to raise the awareness of the extent of
the problems, of the flour fortification program, and strengthen anaemia management
protocols at health care facilities and formulate a strategy for VAD.
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Ministry of Health, Amman, Jordan, Jordan University, Irbid, Jordan, Department of
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ETHIOPIAN NATIONAL VITAMIN A SURVEY RESULTS: CLINICAL, FOOD
PRODUCTIONAND CONSUMPTIONASPECTS

Background

Aims:
Methods:

Results:

Conclusions and
recommendations:

T Demissie, M Umeta, J Haider, GAkalu

: Several studies in the past and present have established that vitamin A
deficiency is a major public health problem contributing to much of the child morbidity,
mortality and blindness in Ethiopia.

The national survey was aimed at assessing and availing up-to-date information
on the magnitude and determinants of vitamin A deficiency in Ethiopia. The
survey employed multi-stage, cluster-sampling approach and a cross-sectional study
design. 23,148 children were included in the clinical examination, blood was collected
from about 1200 children for serum retinol analysis and a questionnaire addressing all
potential determinants was administered to 2565 households. Survey results
indicate a national bitot's spot prevalence rate of 1.7% (95% CI 1.6% to 1.9%) with rates
as high as 3.2% in some regions and a national maternal night blindness prevalence rate
of 1.8% (95% CI 1.7% to 2.0%) with rates as high as 14.1% in some regions. Results
regarding some of the proximate determinants indicated that nationally, 49.1% of the
children were sick two weeks prior to the survey. Proportion of mothers who knew at
least one function, one consequence and one food rich in vitaminA is 17.2%, 17.3% and
19.0% respectively. Proportion of households who have produced a minimum of one
dark green leafy, yellow/red vegetable and fruits at least once over the year is 41.9%,
32.7% and 18.5% respectively. Proportion of index children who have consumed a
minimum of one of, dark green leafy, yellow/red vegetable and fruits at least three times
a week is 28.9%, 25.7% and 21.2% respectively.

The weighted national prevalence rate of bitot's spot (1.7%) and
the weighted national prevalence rate of maternal night blindness (1.8%) is more than
three times and nearly two times higher than WHO cut-off points respectively, urging for
more strengthened efforts. The morbidity rate is relatively high nationally, calling for
strengthened efforts to improve the health status. Maternal knowledge regarding vitamin
A is unsatisfactory across the nation, underlining the need to strengthen the efforts to
improve women's awareness. Own production of common dark green leafy, red/yellow
vegetables and fruits is very much limited underlining the need to strengthen efforts to
promote own production. Consumption of dark green leafy, red/yellow vegetables and
fruits less than three times a week is sub-optimal. Attempts aimed at increasing the
consumption of vegetables and fruits must be intensified

Ethiopian Health and Nutrition Research Institute,AddisAbaba, Ethiopia

VITAMIN A DEFICIENCY, ANAEMIA, NUTRITIONAL STATUS AND INFECTION
RATE ASSESSMENT IN MALIAN WOMEN AND CHILDREN: A HEAVIER BURDEN
FOR THE RURAL POPULATION?

Background:

Aims:

Methods:

Results:

Conclusions:

ACissé

>

1 1 2 3 4 5 6

®

, LMahy , MAg Bendech ,AAg Iknane , T Somé ,AFofana , C Clewes

No national or large scale biological survey to assess vitamin A
deficiency (VAD) has ever been completed in Mali. Anaemia is a major public health
problem.Acotton seed oil VitaminA fortification project was initiated at the end of 2004,
for which a baseline survey was executed from January to March 2006. To
estimate the prevalence of VAD and anaemia in women of reproductive age (WRA) and
children 24 to 59 months in the capital and rural region and to examine the correlation
between serum retinol, C-reactive protein (CRP) and haemoglobin (Hb) level.

695 children and 818 women were selected through a two stage cluster
sampling with probability proportional to size. Anthropometric data and a blood sample
were obtained. CRP to detect acute infection (using QuikRead 101 Instrument), serum
retinol levels (using High Performance Liquid Chromatography), Hb levels (using
Hemocue™) were determined.

78.2%) are affected
compared to urban children (17.0%). A significant difference of VAD prevalence is not
noted for women: 49.0% rural vs. 29.0% urban (p=0.672). Significantly (p=0.000) more
rural children (80.7%) than urban children (51.9%) are anaemic (Hb <110g/L).
Significantly (p=0.000) more rural women (57.7%) than urban women (39.1%) were
anaemic (Hb <120g/L). CRP testing indicates for 14.5% of 692 children a presence of
inflammation (CRP 5mg/L); significantly (p=0.000) more urban than rural children
suffer from infection (26.8% vs. 7.6%) as opposed to women (15.0%) where more rural
women are affected (16.8% vs. 12.2%). For children, a correlation exists between
infection rate and low serum retinol levels (p=0.000); for women this relationship could
not be shown. For both rural women and children a correlation between anaemia and
low serum retinol levels exists (p=0.002 and 0.000). Malnutrition levels are high and
similar to those found through the M/DHS-2001, except for obesity of urban WRAwhich
seems to be increasing. VAD and anaemia are severe public health
problems in WRA and young children. Urban populations seem to be better protected
against VAD, anaemia and malnutrition. Micronutrient control measures need to focus
on the most vulnerable populations: rural young children and WRA.
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Helen Keller International, Bamako, Mali, Helen Keller International, Dakar, Senegal,
National Public Health Research Institute, Bamako, Mali, University of

Ouagadougou, Ouagadougou, Burkina Faso, Ministry of Health, Bamako, Mali,
Centre for Disease Control,Atlanta, United States

40.1% of women and 56.4% of children have
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Group Anaemia Iron Deficient Iron Deficiency
Anaemia

Children 12-59.9 months 20% 26% 10%
Women 15-49.9 years 32% 41% 23%



ANEMIA AND VITAMIN A DEFICIENCY AMONG SCHOOL CHILDREN IN BURKINA
FASO

Background:

Aims:

Methods:

Results:

Conclusion

ATarini1 2 3 4 1 1
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, M Saka , G Sobgo , I T Somé , MAg Bendech , J Somda

Past studies suggest that iron deficiency anemia and vitaminAdeficiency
significantly affect health and performance of school children. Three NGOs (Catholic
Relief Services, Helen Keller International and Community Development Foundation)
implemented school health services to provide systematic de-worming, vitamin A and
iron folate supplementation with health education to primary school children to improve
their nutritional and health status. To assess vitamin A deficiency prevalence
based on serum retinol analysis and prevalence of anemia among primary school
children, prior to the implementation of the school health program. A national
survey was conducted in 13-randomly selected provinces. Ten schools were randomly
selected from each province and data gathered on micronutrient deficiencies, parasitic
infections and other health indices from 27 school children (9 from each lower grade
classes) in each school (N = 3510). Hemoglobin (Hb) analyses were carried out using
the Hemocue hemoglobinometer and serum retinol levels were determined using High
Performance Liquid Chromatography. On average 40.5% of children in
schools were anemic with 34.7% mildly (Hb. 10 12g/dL), 5.2% moderately (Hb. 7
10g/dL), and 0.2% (Hb. < 0.7g/dL) severely anemic. The occurrence of anemia was
associated strongly with urinary schistosomiasis (Chi = 9.56, p < 0.001) as well as
conjunctiva pallor (Chi = 9.15, p < 0.002) and low serum retinol (< 0.70 mol/L) (Chi =
26.5, p < 0.001). 43.8% of children have low serum retinol levels with 49.0% in children
below 10 years, 33.7% in children above 10 years. There was no significant difference in
low serum retinol among sexes (42.2% for females and 45.1% for males) :
Anemia and vitamin A deficiency are highly prevalent in school children in Burkina Faso.
Therefore school health programs should provide vitamin A together with iron/folate
supplementation and de-worming as integrated approaches to reducing vitamin A
deficiency and anemia among school children in Burkina Faso.
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Helen Keller International, Ouagadougou, Burkina Faso, Catholic Relief Services,
Ouagadougou, Burkina Faso, Fond de Développement Communautaire,
Ouagadougou, Burkina Faso, Université de Ouagadougou, Ouagadougou, Burkina
Faso

- -

�

/

NUTRITIONAL STATUS AND DIETARY HABITS OF SCHOOL-AGED CHILDREN:
RESULTS FROM THE NATIONAL SCHOOL HEALTH AND NUTRITION
PROGRAMME BASELINE SURVEY IN MALAWI

Background:

Aim:

Methods:

Results:

Conclusion:

T W Banda1 2 3 4, D C Khonje , EABobrow , R Galloway

The Ministry of Education and Vocational Training in Malawi will be
implementing, with assistance from the World Bank, a health and nutrition programme
for all school children <10 years of age. An initial step in the design phase was to
determine the health and nutritional status of school-age children. To establish
the prevalence of health and nutrition problems, and dietary practices in school-age
children. The survey was conducted in February and March 2006 as a
nationally-representative household survey with cluster sampling, stratified by three
major environmental zones. A total of 2935 children 5-10 years were weighed and
measured for height and haemoglobin levels using the HemoCue. Prevalence of
stunting, underweight and anaemia were determined using World Health Organization
cut-offs. The prevalence of several parasites was determined as potential causes of
anaemia and poor health. Household salt was analyzed by titration for iodine content.
Household heads and children 8-10 years were interviewed to determine key dietary
practices. Overall 54% of children were anaemic, 18% underweight and 30%
stunted. Only 55% of households used salt with adequate iodine ( 15 ppm). The
following dietary practices were found for children: 30% regularly consumed breakfast
and 9% consumed 3 meals a day; 40% consumed food of animal origin, 58%
consumed orange or yellow fruits/vegetables, and 74% consumed green leafy
vegetables. The consumption of livestock was limited to only special occasions (in 40%
of households) or several times a month (38%). 91% of children reported having
malaria at some time in their lives. The following parasitic prevalence was found in
children: 20% with malaria (trophocytes), 19% with bilharzia, and 9% with intestinal
helminths. Of the children with anaemia, 12% had malaria but bilharzia or intestinal
helminths were not associated with anaemia. Both food quantity and
quality consumed by children are inadequate for proper growth and good health as
evidenced by high rates of anaemia and under-nutrition, as well as by poor intake of
fruits, vegetables and foods of animal origin. This study is important and shows that
school children are a vulnerable group that deserves attention to increase returns from
educational investments and to optimize their contribution to national growth as adults.
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Ministry of Education and Vocational Training, Lilongwe, Malawi, Ministry of
Education and Vocational Training, Lilongwe, Malawi, The World Bank, Washington,
D.C., United States, The World Bank, Washington, D.C., United States
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MICRONUTRIENT DEFICIENCY DISORDERS AMONG CHILDREN OF WEST
BENGAL, INDIA

Background:

Aims:
Methods:

Results:

Conclusion:

Arlappa N, Balakrishna N, Harikumar R, Brahmam GNV

Micronutrient deficiencies such as vitamin A deficiency (VAD), Iron
deficiency anaemia (IDA) and Iodine deficiency disorders (IDD) are major nutritional
problems in India. Nearly half of the world's micronutrient deficient population lives in
India. To study the prevalence of micronutrient deficiency disorders among
children of West Bengal State. The National Nutrition Monitoring Bureau
(NNMB) in 80 rural areas of West Bengal in 2003 carried out a community-based cross-
sectional study. A team headed by medical officer collected data from a total of 9,228
children for clinical signs of VAD and a sub-sample (590) of them for estimation of serum
vitamin A. Similarly, a sample 435 and 3,490 children were covered for IDA and IDD
respectively. Data on knowledge and practices of mothers on micronutrient deficiency
disorders was also collected. Overall prevalence of Bitot spots, an objective
sign of VAD in pre-school children was 0.6% (CI=0.44,0.76) which is more than the WHO
cut-off level of public health significance (>0.5%). The prevalence was significantly
(p 0.01) higher among 4-5 year age group children. Night blindness and conjunctival
xerosis was 0.3% and 1.7% respectively. In about 61% of children the serum vitamin A
levels were < 20 g/dl (DBS method). About 82%( CI=77.5,84.9) of pre-school children
were anaemic (Hemoglobin 11g/dl) and the prevalence was significantly (p 0.01)
higher among 1-3 year age group children. Similarly about 9% of 6-12 year children had
goiter and 0.1% had deaf-mutism. Only about 4% of pre-school children received
stipulated two doses of massive dose of vitamin A. The iodine content of cooking salt
was 15 ppm in 55% of households. Only 1% of the mothers reportedly received
nutrition education on VAD and IDA. Despite the implementation of
national programs to control micronutrient malnutrition for many years in India, the
prevalence of these micronutrient deficiencies continues to be a public health problem.
Hence, there is a need to sensitize the grassroots level health functionaries and
community through health and nutrition education for better coverage of nutritional
programs and for encouraging the community to consume micronutrient rich foods.
Fortification of staple foods with micronutrients, diversification of food habits and
horticulture intervention are also the options to combat micronutrient deficiencies.

National Institute of Nutrition, Hyderabad,Andhra Pradesh, India
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VITAMIN A DEFICIENCY TRENDS AND DETERMINANTS IN THE PHILIPPINES:
1993, 1998AND 2003

Background:

Aims:

Methods:

Results:

Conclusion:

LAPerlas1 1 1 1 1 1
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, J R Madriaga , R L Cheong , JADesnacido , J M Marcos , M I Cabrera , C V
Barba

In 1993, the Department of Health (DOH) started the bi-annual
distribution of high dose vitamin A capsule (VAC) to 1-5 year old Filipino pre-school
children. However, the 1998 National Nutrition Survey revealed that vitamin A
deficiency (VAD) remained a significant public health problem in the country using a
minimum prevalence of 15% plasma retinol levels less than 0.70 mol/L among
preschool children. The 1998 prevalence rate was even higher than the 1987 and 1993
rates. This study determines possible causes of VAD among Filipinos. To re-
assess VAD among pre-school children, and pregnant and lactating women and to
determine the significant factors associated with the deficiency. Included in
the survey were all infants and children with ages 6 months to 12 years (n=3549), and
pregnant (n=582) and lactating (n=1180) women from sample households included
during the 6 National Nutrition Survey (NNS). The 6 NNS used a stratified multistage
sampling design that covered all regions of the country and 5,522 households. Plasma
retinol levels were determined by High Pressure Liquid Chromatography (HPLC). The
prevalence and public health significance of VAD was evaluated using
WHO/UNICEF/HKI/IVACG criteria. Logistic regression was conducted to determine
significant factors associated with VAD. The proportion of children aged 6
months to 5 years with deficient (< 0.35 mol/L) and low (0.35 - 0.69 umol/L) plasma
retinol levels significantly increased from 35.0% in 1993 to 38.5% in 1998 to 40.1% in
2003. VAD prevalence among pregnant women significantly decreased from 22.2% in
1998 to 17.5% in 2003. The 2003 VAD prevalence is similar to the 1993 rate. Among
lactating women, the 2003 prevalence rate of 20.1% was significantly higher than the
1998 and 1993 VAD rates of 16.5 and 16.4%, respectively. The determinants of VAD
among preschool children are: without (VAC), no supplement, anemia and infection
(measles, chicken pox, upper respiratory infection and fever).Among pregnant women
the determinants are: no supplement, anemia, infection, gravida and education.

VAD problem may be due to nutritional as well as non-nutritional factors
among Filipinos. VAD remains a public health problem among children, with rates that
continuously increased from the 1993 and 1998 to the present survey. This is inspite of
the bi-annual distribution of the high dose vitamin A capsule. It is suggested that a
review of the current program on vitamin A distribution be carried-out and that
increased dosing frequency be field tested.
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Food and Nutrition Research Institute, Department of Science and Technology, Taguig
City, Philippines, A2Z, Manila, Philippines
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DISPARITIES IN THE NUTRITIONAL STATUS OF FILIPINO PRESCHOOL- AND
SCHOOL-AGE CHILDREN BETWEEN INCOME GROUPS

Background

Aim.

Method

Findings

Conclusion

MAConstantino, M R Pedro, P Cabrera

: Undernutrition and micronutrient deficiencies affect large proportions of
children.There are concerns that inequalities in nutritional status in the Philippines,
particularly across income groups and regions, are high. Information on extent of the
gap in nutritional status particularly between groups that are least and most socially
disadvantaged such as by virtue of income will help policy makers and program
implementers fine-tune programs to achieve increased equity in nutrition, consistent
with the Philippine's 2005-2010 Medium-term Philippine Plan of Action for Nutrition's
adoption of the human rights perspective for nutrition improvement. The analysis
was carried out to examine disparities in nutritional status among Filipino children
across income groups. The Philippines' 2003 National Nutrition Surveys(NNS)
was conducted using a national Master Sample (MS) based on a stratified multi-stage
sampling design covering all regions and 5,522 households, and 4,110 0-5y old and
4,777 6-12y old children, among others.Food intake by households was measured by
one-day food weighing, with recall of foods eaten outside the home by household
members.Energy and nutrient adequacy were assessed using Philippine Food
Composition Tables and Recommended Energy and Nutrient Intakes.Weight and height
of children were measured using standard procedures and evaluated using the NCHS
standards, blood samples were collected by fingerprick, and analysed for serum retinol
using the HPLC and hemoglobin using cyanmethemoglobin method, casual urine
samples were analysed for urinary iodine by acid digestion.Information on household
income was obtained from the 2003 Family Income and Expenditure Survey which was
done in same period and using same MS.All analyses were done using SPSS.

There are about 4X more underweight and stunted preschool- and school-
age children in households in the poorest income quintile than in the highest income
quintile.The highest income group also has advantage over the poorest group with
vitamin A deficiency and anemia, affecting 1-2 less children in every 10 compared to the
poorest group.These gaps are reflections of dietary inequities and disparities in energy
and nutrient intakes between rich and poor households.There is also wider gap with
iodine deficiency affecting 5X more 6-12 y old children in lowest than in highest income
group, which had high iodine intake and more than adequate iodine status, based on
UIE, and in turn is associated with high consumption of processed
foods. With evidence of disparities in nutrition, programs should pay
attention to underlying inequities in the population.

FNRI-DOST, Taguig City, Metro Manila, Philippines
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PREDICTORS OF MICRONUTRIENT DEFICIENCIES AMONG PRESCHOOL
CHILDREN

Background

Objectives

Recommendations

W Molano1 1 1 2 2 1,AGulles , C Garcia , M R Pedro , C Barba , LPerlas

: In the Philippines, micronutrient deficiency along with protein-energy
malnutrition (PEM) remains as a public health problem among pre-schoolers. The
National Nutrition Survey conducted by the Food and Nutrition Research Institute
(FNRI) of the Department of Science and Technology (DOST) in 2003 revealed that
prevalence of iron deficiency anemia (IDA) among children was at the alarming rate of
32.4% and VitaminADeficiency (VAD) prevalence was 40.1%. Lack of information on
the characteristics of the children experiencing multiple micronutrient deficiencies
prompted the FNRI-DOST to conduct the study. : To identify the significant
variables associated with micronutrient status, particularly vitamin A and iron, among
children and to look into the different factors for predicting the likelihood of vitamin A
deficiencies and anemia among preschool children. Methods: Using the 2003 NNS
with more than 3000 preschool children, descriptive statistics such as frequency and
percentage distributions and means were computed to provide the profile of the
preschool children. Contingency coefficients were measured to determine the
association between variables of interest. Logistic regression was utilized in order to
identify the significant variables for predicting micronutrient deficiencies. Results: It
was found out that the micronutrient status of children was significantly associated with
their macronutrient status based on three anthropometric indices. Children who were
both anemic and vitamin A deficient had higher prevalence of being underweight-for-
age than those who were suffering with either of the two conditions. The pattern was
true as well using the height-for-age and weight-for-height indices. Moreover, among
preschool children, younger ones were more at-risk with multiple micronutrient
deficiencies. Similarly, higher prevalence of singular or multiple micronutrient
deficiencies were observed among those who had infections in last 30 days, did not
participate in any intervention programs and were not dewormed. Multiple
micronutrient deficiencies were also seen higher among pre-schoolers with less
educated mothers and with larger household size. Significant correlates were also
found to be significant predictors of VAD and Anemia. : Extensive
and full implementation and close monitoring of the Operation Timbang and Growth
Monitoring Programs of the government. The need to strengthen the delivery of a
package of health and nutrition intervention services to minimize episodes of
infections.
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Food and Nutrition Research Institute-Department of Science and Technology, Taguig
City, Metro Manila, Philippines, A2Z Philippines, Manila, Philippines

HEALTH AND NUTRITIONAL STATUS OF ACEHNESE ELEMENTARY SCHOOL
CHILDREN POST-TSUNAMI PERIOD

Background:
Aims:

Methods:

Results:

Conclusion:

R Pangaribuan1 1 2 2 2, LAWiradnyani , M Saleheen , K Schiffer , D Bhattacharyya

Aceh province was badly devastated by earthquake and tsunami 2004,
and at least a third of the people who were affected were children. To generate
information on health and nutritional status of primary school children in urban and rural
areas of Nanggroe Aceh Darussalam province a year after tsunami. A cross
sectional survey in urban and rural areas was done in sixty clusters/schools (each 30
clusters from rural and urban areas). One cluster consisted of 22-24 primary school
children. A two stage sampling was applied for the selection of samples. First eight
districts and 8 capital districts from a total of 16 districts were randomly selected. At the
second stage, the schools then were proportionally selected by using PPS (probability-
proportional-to-size) from each of selected districts. The school children were randomly
picked from the school registers by the survey team or school teachers with equal
gender representation. A total of 1418 students were recruited in this survey. All were
measured for their anthropometry and haemoglobin status and sub-sample of 20%
students were assessed for their retinol level, malaria and helminthes infection.

The prevalence of malnourished among school children was 21.2 % for
underweight and 27.2% for stunting.The proportion of malnourished children was
increasing in the older group. In Aceh more rural and male children were underweight
and stunted. The proportion of wasted was the same regardless place of living and
gender of the children. Overall 7.6 % of the survey children were wasted. The prevalence
of anemic school children in Aceh province was 27.2% with the highest percentage on
children <9 years old of age. The proportion of anemia was significantly higher in rural
area compared to urban area (31.5% vs. 25.4%, respectively). Stunted and underweight
children also tended to have low haemoglobin (Hb) value. Proportion of sub-clinical
vitamin A deficiency was 17.2% and it is considered as moderate public health problem.
Malaria was infecting 11.9% of school children in Aceh. The prevalence of worm
infestation was 55 % with most the cases contained low load number of eggs in the stool.

School children in Aceh Province still face complexities in their health and
nutrition condition. Amid emergency relief contributions from many organizations, long
term health and nutrition interventions need to be planned and programmed to alleviate
the problems.

1 2
SEAMEO-TROPMED, RCCN University of Indonesia, Jakarta, Indonesia, WFP,
Jakarta, Indonesia

CO-EXISTING MICRONUTRIENT DEFICIENCIES AMONG STUNTED
CAMBODIAN CHILDREN

Background:

Aims:

Methods:

Results:

Conclusion:
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1 2 2 3 1 1 2, VAnderson , K Baily , D Monchy , N Hem , P Hok , R Gibson

Co-existing micronutrient deficiencies in developing countries are
gaining increasing recognition, prompted by the often disappointing responses
observed with single micronutrients interventions. Their existence can limit the
effectiveness of programmes aimed at single micronutrients. To determine the
prevalence of iron, zinc, and vitamin A deficiency based on biochemical indicators, and
their co-existence among a sample of stunted children from urban poor areas of Phnom
Penh. Stunted children (HAZ < -2SD) (77F; 110 M) aged 12 35 mos were
recruited from poor urban villages in Phnom Penh. Non-fasting morning venipuncture
blood samples were taken using appropriate procedures, and analyzed for
haemoglobin (Hb), serum ferritin, serum retinol (via HPLC), and serum Zn (viaAAS). C-
reactive protein (CRP) and hemoglobin (Hb) type (AA, AE, or EE) (via Hb gel
electrophoresis) were also determined. Children with CRP 5.0 mg/L (n=34) were
excluded from the statistical analyses. Zinc deficiency had the highest
prevalence (75. 4%) based on IZiNCG cutoff for serum Zn, followed by anaemia (71%)
(Hb<110 g/L), and then vitamin A deficiency (28.4%) (based on IVACG cutoff). Of the
anaemic children, only 21% had iron deficiency anaemia (based on low Hb and serum
ferritin < 10 ug/L), and 6% had iron deficiency. Age, log serum ferritin, and Hb type (but
not serum retinol), were important predictors of Hb in the AA and AE children. Serum
retinol was unrelated to serum zinc concentrations. The prevalence of two or more
micronutrient deficiencies based on low values for Hb, serum retinol, and serum Zn,
was 44% (n=73). Nearly 10% (n=16) of children had low values for all three biochemical
indicators, and 18% had just one low value. Deficiencies of iron, zinc, and
vitaminAare a severe public health problem among these stunted Cambodian children
based on cutoffs set by WHO/CDC, IZiNCG, and IVACG, respectively. Clearly,
because nearly 50% of the children had at least two co-existing micronutrient
deficiencies, intervention strategies that address multiple micronutrient deficiencies
are needed, but care must be taken to minimize risk of antagonistic interactions.
Possible strategies for young children include use of multi-micronutrient fortified
sprinkles and fat-based spreads. In the future, sustainable approaches that increase
intakes of readily available micronutrient for the entire household should be used in
such poor resource settings.
Supported by MSM and University of Otago Research Fund
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Servants (NGO), Phnom Penh, Cambodia, University of Otago, Dunedin, New
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MALNUTRITIONAND MICRONUTRIENT DEFICIENCIES

Background:

Aims:
Methods:

Results:

Conclusion:

F Squali Houssaini, S Berrada, M R Iraqi

The epidemiologic studies make it possible to clarify the way in which a
disease appears and the extent of the problem that it can cause. They make it possible to
identify a vulnerable group and facilitate the methodology of assumption of
responsibility. Yet over 800 million people around the world are chronically malnourished
because of nutrient deficiencies. In Morocco malnutrition is a problem of public health
since one child on four 6-60 month old suffers from proteino-calorie malnutrition (PCM).

The aim of this study is to define malnutrition well so much epidemiologic and
biological point of view. In order to set up the best nutritional program Forty-
four children, aged 6 to 60 months, divided into three groups, all groups were
investigated in parallel. We determined blood antioxidant vitamins, trace elements as
well as blood oxidative stress index in children suffering from severe malnutrition,
children suffering from mild malnutrition and in healthy control children. Our
studies showed that in the malnourished children, selenium, zinc, the retinol, alpha
tocopherol and them carotenoids are significantly decreased. Conversely, the TBARS,
the ferritin and the index of inflammatory and nutritional forecast (PINI) are significantly
increased in the children malnutris. Reduction in the antioxydant micronutriments and
increase in markers of stress confirm the imbalance of the balance between
prooxydants and antioxydants in situation of malnutrition in bond with the inflammatory
syndrom and the staturo-ponderal delay. Concerning the deficit in vitamin A, the factors
affecting the biodisponibility are many and varied. There are three major types of
intervention: Dietary modification: the environment is able to meet all the nutritional
needs including in vitamin A. The knowledge of its sources and the organization of the
life of family should ensure a normal vitamin A status. Supplementation: WHO
recommends the administration in liquid form or capsule of vitamin A according to
several diagrams; and
Fortification: addition of a defective nutrient such vitamin A, with a basic food of a given
population. Malnutrition varies according to the area geography. This
reveals that interventions must be adapted to the local conditions of each country.

University sidi Mohamed BenAbdellah, FES, Morocco

THE EFFECT OF SEASONAL CHANGES ON SERUM VITAMIN A AND ZINC
LEVELS IN SHEEPAROUNDANKARAPROVINCE

Key words:

ABESKAYA, U R FIDANCI, RAKKAYA

In this study, the effects of seasonal changes on serum vitamin A and Zinc levels in the
blood samples collected from five different region of Ankara province in the sheep was
aimed. In addition to this, the effects of antioxsidant and trace element which is one of
the most important antioxsidants vitamin A and Zinc interactions in the sheep was
aimed
In the research, 20 blood samples from each of five regions, that is, 100 samples in
each season were collected. For this, the samples were collected in November,
February, May and August that epresent four different seasons. And the grand total
number of blood samples was 400. Collected blood samples were centrifuged at 3000
rpm for 10 minutes to separate the sera. serum retinol was detected by UV
spectrophotometer and serum Zinc level by F-AAS.
The results of Vitamin A and Zinc are tested by two way variance analysis according to
seasons and regions, and differences were found to be statistically very significant (p
0.001). The effects of the seasons on Vitamin A were evaluated by ANOVA and
differences were found to be statistically very significant (p 0.001). However, the
differences of VitaminAin the blood samples collected from Çubuk and Elmadað towns
during the spring and winter; and collected from Nallýhan town during the spring and
autumn were statistically not significant.
The highest serum vitaminA levels were detected during summer in all regions and the
lowest levels were recorded during the winter and spring time. The differences
between the highest and lowest levels of vitamin A serum levels were also statistically
very important (p 0.001). The differences of Zinc levels of the blood sera of sheep were
evaluated by ANOVA and they were calculated to be statistically very important
(p 0.001) by Duncan test.
The significant differences were observed between the winter-spring and the
summerautumn Zinc serum levels. The highest Zinc serum levels in sheep were
recorded in the summer. However, the lowest Zinc sera levels were found in the winter
and spring. The differences were statistically very important (p 0.001) according to the
seasons.
In the present study, the findings belong to the serum vitaminAand Zinc levels in sheep
are also quite similar with those of many other workers. By general looking to the
results, it can be seen that the highest serum levels of Vitamin A and Zinc have been
detected in the summer and the lowest levels in the winter and spring.
Under the lights of these findings, it is very important for animal health and preventive
medicine, and economical reasons that the breeders around Ankara province and its
towns should make arrangements in the rations of the sheep according to the seasonal
changes by taking these results in consideration.

Season, Sheep, Blood Sera, VitaminA, Zinc.

Central Veterinary Control and Research Institute Biyochemistry Laboratory, ETLIK,
ANKARA/TURKEY, Turkey

	

	

	

	

	

SERUM ZINC AND VITAMIN A STATUS IN PRESCHOOL CHILDREN IN SELECTED
RURALAREAS OF ETHIOPIA:APRELIMINARY STUDY

Background:

Objectives:

Settings:

Results: (

Conclusions:

Key words:

M Umeta, H Fufa, W Dubale

Zinc and vitamin A are two of the micronutrients often reported deficient
in children. Zinc deficiency may limit the bioavailability of vitamin A. However, little
information is available for the groups at the greatest risk in Ethiopia. To
assess the extent of zinc and vitamin A deficiencies in preschool children rural Ethiopia.
A cross-sectional study was carried out in four regions. Three hundred fifty
seven preschool children aged 6-59 mo and symptom free from diseases were enrolled
from four regions in rural Ethiopia. Blood samples were drawn from all for serum serum
levels of zinc and retinol measurements. Fifty nine percent n=213) were boys
and 40.3% (n= 144) girls. The mean serum zinc concentration was 14.8 4.7 mol/L
and, the prevalence rate of zinc deficiency (<10.7 mol/L) was 16.2% while that of
moderate deficiency (10.7 - 12.24 mol/L) was 19.6%. More boys were zinc deficient
than girls but the difference did not reach to a level of significance (p >0.05). Mean serum
concentration was 0.71 0.29 mol/Lwhile low serum retinol (<0.70 mol/L) was 51.5%.
More boys were vitamin A deficient but again the difference was not statistically
significant (p>0.05). Serum zinc and vitamin A concentrations were positively correlated
(r =0.454, p=0.001). This preliminary study suggested that preschool
children in rural Ethiopia are at a risk of inadequate zinc and /or vitamin A nutriture. The
co-existence of micronutrient deficiencies did not received attention in Ethiopia by public
health workers and therefore, a concerted action addressing the problem is
recommended. serum zinc and retinol, zinc deficiency, vitaminAdeficiency,
preschool children, rural Ethiopia.

Ethiopian Health and Nutrition Research Institute,AddisAbaba, Ethiopia




�

�

�

�


 �

TRENDS IN THE PREVALENCEAND PREDICTORS OFANEMIAAMONG WOMEN
OF REPRODUCTIVE AGE AND PRESCHOOL AGE CHILDREN IN LATIN
AMERICA

Background:
Aims:

Methods:

Results:

Conclusions:

U Ramakrishnan, K Ologoudou, R Flores, R Martorell

Anemia remains a significant public health problem in developing
countries, especially in women of reproductive age and pre-school children.
This study examines trends in the prevalence and predictors of anemia in women 15-
49 years of age and children under five in Latin America. Data were drawn
from the national Demographic Health Surveys conducted approximately 5 years
apart (~1998 to ~2003) in 5 LatinAmerican countries: Bolivia, El Salvador, Guatemala,
Honduras and Peru. All surveys used stratified 2 stage clustered sampling.
Hemoglobin (Hb) levels were measured using a capillary blood sample and Hemocue.
We excluded pregnant women and adjusted Hb levels for altitude.Anemia was defined
as Hb<12g/dL for women and Hb<11g/dL for children. Changes in prevalence
estimates over time were examined overall by country and specific subgroups based
on location, socioeconomic status (SES), body mass index (BMI), age and gender.
SUDAAN software was used to account for the complex survey design, and sample
weights were applied. The prevalence of anemia declined over time in both
women and children in Guatemala, Honduras, and Peru. The decline was the greatest
among children in Guatemala (48.4% to 25.4%), followed by Honduras (22.4 to 14.1%
in women; 31.4% to 23.9% in children). The overall decline was ~ 5% in Peru; urban
women, those in the middle SES and young girls benefited the most. In contrast,
anemia increased in Bolivian women from 25.7% to 33.5%, and decreased
significantly (p <.05) in children from 56.2% to 51.9%, primarily in rural areas. Changes
over time also occurred in the association between anemia in women and
geographical region in Bolivia and Honduras. No changes were observed overall in El
Salvador which had the lowest prevalence (8.6 & 21.4% for women and children
respectively), but there was a significant interaction (p<.0.05) between survey year
and SES for women: the lowest 2 tertiles were protective in 2003. Urban residence,
education level and high BMI were protective against anemia in women, while low
SES, low BMI, high parity and time postpartum less than 1 year increased the odds of
anemia in women. Stunting, age, recent diarrheal episodes, and maternal anemia
were also found to be strong predictors (p<.05) of anemia in children. The associations
between anemia and SES, maternal anemia, and location were modified by time.

These results suggest rapid changes in the prevalence of anemia and
its predictors in Latin America. Further research is needed to disentangle these
alterations.

Emory University,Atlanta GA, United States
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WORLDWIDE ESTIMATES OF ANAEMIA PREVALENCE IN PRESCHOOL AGED
CHILDREN, WOMENAND PREGNANT WOMEN
E McLean1 2 3 1, I M Egli , M E Cogswell , D Wojdyla

The most recent estimate of the global burden of anaemia was based on data from 1990-
1995, but the methodology used is unclear. Prior estimates included data up to 1990.
We updated these estimates for preschool aged children (0.5-4.99 y), non-pregnant
women of reproductive age (15.00-49.99 y) and pregnant women for the years 1993-
2005 using the Vitamin and Mineral Nutrition Information System (VMNIS). For VMNIS,
the World Health Organization (WHO) collects data from a wide variety of sources,
including the published literature, Ministries of Health, and other agencies. We used
data from the most recent nationally representative survey for a country or from at least
two surveys representative of the country's first administrative boundary (e.g.state).
When needed, prevalence estimates were adjusted for the WHO recommended
thresholds for anemia. This data covered almost half of the population (>49%) in both
Africa and Asia for all three population groups, while the coverage for Europe was poor
(7-28 %). When this data was unavailable for a country, we predicted the anaemia
prevalence based on regression equations using the country's human development
index and health indicators from the World Health Statistics database. Prediction
equations were based on countries with anaemia prevalence data for the population
group (e.g., preschool aged children). We calculated anaemia prevalence estimates for
six United Nations regions and their sub-regions. Regional and worldwide prevalence
estimates were weighted by population size.As in the past, the anaemia prevalence was
highest inAfrica andAsia. These estimates represent the most current data available on
the worldwide prevalence of anaemia.

1 2

3

World Health Organization, Geneva, Switzerland, Swiss Federal Insitute of
Technology (ETH) Zurich, Zurich, Switzerland, Centers for Disease Contol and
Prevention,Atlanta, United States

IRON DEFICIENCY ANAEMIA AMONG ADOLESCENT BOYS AND GIRLS IN I.R.
OF IRAN

. Aim:

Methodology:

Results:

Conclusion:

ZAbdollahi, S M Safavi, R Sheikholeslam, M Naghavi

Iron deficiency anaemia (IDA) is one of the main nutritional problems in IRAN. Several
sporadic studies showed high prevalence of IDA among Iranian adolescents girls but
there was no data about the magnitude of problem at the national level To
determine the prevalence of anaemia and iron deficiency in adolescent's boys and girls
in the rural and urban areas. The whole country divided to 11 regions
with the same socio-economic and ecological conditions. In each region, 400 samples
in rural and 400 samples in urban areas were studied. So, 4400 girls 14-20 years old
and 4400 boys 15-20 years old, totally 8800 in these age groups have been studied by
random cluster sampling. Blood samples were collected and questioners filled by
interview for each sample. Haemoglobin was adjusted by altitude. Anaemia was
determined based on Hb and iron depleted based on serum ferritin. 16.3% of
adolescent boys and 18.4% of girls in Iran based on Hb are anaemic. 14.4% of boys
and 31%of girls suffer from iron depletion and difference between boys and girls is
significant. There was no significant differences for anaemia between boys and girls
also, rural and urban areas. In total, 17.3% and 23% of Iranian adolescents suffers
from anaemia and iron deficiency respectively. This study shows that iron
deficiency anaemia not only among Iranian adolescent girls but also adolescent boys
is a main problem. One third of adolescent girls suffer from depleted iron stores which
will increase the risk of IDA and serious consequences during pregnancy. Weekly iron
supplementation as one of the main strategy for controlling IDA that is being
implemented for adolescent girls, also, should be considered for adolescent boys
along with the other strategies such as food diversification, food fortification and public
health measurement in Iran.

Ministry of Health & Medical Education, Tehran, -

IRON DEFICIENCYANEMIAIN COLLEGE STUDENTS

Background:

Aims: Methods:

Results:

Conclusion:

N Sanlier, N Yabanci

Iron deficiency anemia is the most common nutritional deficiency
diseases in Turkey. Progressive stages of iron deficiency can be evaluated by different
measurements such as ferritin, transferring saturation, hemoglobin and hematocrit.

To evaluate iron deficiency anemia in college students. 30 boys, 30
girls college students, between 19-23 years of age were screened for the presence of
anemia in Gazi University the Department of Food and Nutritional Education in
November and December 2004. Early morning venous blood samples were obtained
from each student for biochemical screening tests, following a 12-hour overnight fast.
Professional staff performed venipuncture, using vacutainers to obtain 15 ml of whole
blood. Blood was centrifuged for plasma separation at the local Ankara Government
Hospital where the actual biochemical analyses were made. We obtained the food
intake by three days records. The average energy, protein, and iron content for each
individual's diet were analyzed using food composition tables for preparing Turkish
foods. We compared the energy and nutrient intakes of these participants to Dietary
References Intakes. We determinate hemoglobin, hematocrit, serum iron,
total iron binding capacity, % saturation and unsaturated iron binding capacity. Out of 60
participating students (mean age, 20.65±0.15 y), anemia (hemoglobin <12 g/dL for girls
and <13 g/dL for boys) was detected in 1/30 boys (3.3%) and 18/30 girls (60.0%). Serum
iron and ferritin levels are 126.0±9.9 mcg/dL, 78.7±8.3ng/mL in boys and 75.2±6.3
mcg/dL, 25.2±6.9 ng/mL in girls. In addition, girls' serum iron, ferritin, hemoglobin,
hematocrit levels were smaller than boys (p<0.001) and total iron binding capacity, %
iron saturation, unsaturated iron binding capacity were higher than boys (p<0.001). This
situation related with nutritional habits and girls' daily protein and iron intake lower than
boys. It has been determined that the girls' inadequate intake for the following items
were 70.0% energy, 13.3% protein, 86.7% iron (p<0.005). Iron deficiency
anemia is common nutritional problems among girls. Evaluating the nutritional status of
the college students especially in girls and detection of their health problems based on
anemia in early stages is important due to public health.
*This study was supported by Gazi University Unit of Scýentýfýc Research Projects

Gazi University,Ankara, Turkey

IRON STATUS OF REPRODUCTIVE AGE OF WOMEN IN ETHIOPIA: CURRENT
STATUS

Background:

Objective:
. Methods:

Results:

Conclusion:

Key words:

M Umeta, J Haidar, T Demisse, GAkalu, GAyana

Iron deficiency is the most prevalent nutritional deficiency and most
common cause of anemia worldwide affecting primarily women of reproductive ages
and preschool children. The problem is more common in developing countries.
Although the problem tends to be greater in developing countries, the magnitude of iron
deficiency anemia in the general population in Ethiopia has not yet been well
documented nationwide. To estimate the magnitude of iron deficiency
nationwide In view of this, it was intended to include 26,000 subjects for
clinical survey. Unfortunately, due to resource constraints only those undergone for
socio-demographic survey have been enrolled.Across-sectional study was carried out
nation-wide in nine regions Two thousands five hundred and fifty women of
reproductive ages (15-49 years) were enrolled and examined clinically for pallor while
blood samples were drawn from 50% of them for hemoglobin and ferritin
measurements. Pallor was found in11.3% of the studied women. The mean
hemoglobin (Hgb) level was 13.2g/dl. The overall prevalence rate of anemia as
determined by Hgb is 24% with 16% exhibiting moderate and only 1% severe forms of
anemia. Variations of anemia among regions were observed with the highest in Afar
(67%) and lowest Addis Ababa (3.1%) regions. The mean serum ferritin (SF) level was
59.29ng/ml. The overall prevalence rate of iron deficiency is 35%. Variations in
prevalence among the regions was also observed with the highest >50% inAfar, Harari
and Dire-Dawa regions. The highest proportions of low hemoglobin and ferritin were
observed among women of 25-35 years age group. These findings have
considerable practical and public health significance and therefore an appropriate
intervention package is necessary to improve the situation. Hemoglobin,
serum ferritin, anemia, iron deficiency, women of reproductive age, Ethiopia.

Ethiopian Health and Nutrition Research Institute,AddisAbaba, Ethiopia
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RISK FACTORS FOR ANEMIA AMONG ADOLESCENT GIRLS IN RURAL
BANGLADESH: CONCLUSIONS FROM NATIONALANEMIASURVEY, 2004

Background:

Aims:

Methods:

Results:

Conclusion:

S Shafique1 1 1 1 1 2

®

, NAkhter , G Stallkamp , VAnderson , C Witten , S de Pee

Adolescent girls have increased micronutrient requirements due to rapid
growth and maturation of reproductive organs, meeting their iron requirements is
especially important during this period. Furthermore, in rural Bangladesh a large
proportion of adolescents become pregnant making them especially vulnerable to iron
deficiency and at increased risk of maternal mortality and morbidity. Therefore,
improving iron status before child bearing is crucial for these girls. To determine
the prevalence of anemia among rural adolescent girls in Bangladesh and to explore the
risk factors associated with it. Nationally representative sample of rural non-
pregnant adolescent girls (age 13-19 y; =661) were analyzed from the 2004 National
Anemia Survey conducted by Helen Keller International and Institute of Public Health
Nutrition, Government of Bangladesh. Capillary hemoglobin (Hb) level was measured
using Hemocue . In addition, anthropometric, physiological, food consumption, and
socio-demographic information were collected through pre-coded structured
questionnaires. The mean Hb concentration of the adolescent girls was
120.23±16.7g/L and 39.7% of the girls were anemic (Hb <120g/L). The prevalence of
'mild (<100-110g/L)', 'moderate (<70-90g/L)' and 'severe (<70g/L)' anemia were 32.0%,
6.7% and 1.0%, respectively. Almost half of the adolescent girls were not enrolled in
schools and prevalence of anemia was equally high among school-enrolled and non-
enrolled girls (38.3% vs. 41.9%, =NS). There were significant linear correlations
between Hb concentration and body mass index (BMI), mid upper arm circumference
(MUAC) and monthly per capita expenditure on food. Multivariate logistic regression
analysis revealed that girls had a higher risks of being anemic when they were from
landless households (OR 1.52, 95% CI: 1.11-2.11); used open areas for defecation (OR
1.49, 95% CI: 1.09-2.06) and consumed animal source foods at least once in the
previous week (OR 3.77, 95% CI: 1.80-7.88). A high prevalence of
anaemia was found among rural Bangladeshi adolescent girls. Poor nutritional status,
poor hygiene practices, and low socio-economic status were associated with increased
risk of anaemia. National strategies need to be translated into practice targeting the girls
most at risk and addressing the root causes of anemia. Furthermore, awareness
campaigns should discourage early marriage and pregnancy among adolescent girls in
Bangladesh.

1 2
Helen Keller International/ Bangladesh, Dhaka, Bangladesh, Helen Keller

International/Asia-Pacific, Singapore, Singapore
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PREVALENCE OF ANAEMIA AND IRON, FOLIC ACID AND VITAMIN B-12
DEFICIENCIES IN CHILDREN OF 11-18 YEARS OFAGE IN INDIA

Background:

Aims:

Methods:

Results:

Conclusion:

U Kapil, S Kaur, LR.

Childhood anaemia continues to be a significant public health problem
in school children and iron deficiency is by far considered as the commonest nutritional
cause of anaemia in India. The present study was carried out to find out etiology
of nutritional anaemia amongst children aged 11-18 years belonging to low, middle and
high socio-economic groups. A total of 322 children were included in the
study from Low Income Group (81), Middle Income Group (110) and High Income
Group (131). All schools catering to low, middle and high socio economic groups in
National Capital Territory of Delhi were enlisted and the children were selected by
utilizing Population Proportionate to Size (PPS) methodology. The
prevalence of anaemia as WHO recommended cut off value of haemoglobin <11 g/dl
was 57%. The prevalence of anaemia amongst low, middle and high-income groups
was 34, 41 and 48 percent, respectively. The cut off utilized for deficiency were for iron
(serum ferritin less than 15 mcg/L), vitamin B12 (serum levels less than 200 pcg/ml)
and folate (less than 5.0 ng/ml). The prevalence of deficiency of iron, Vitamin B12 and
folate in the anaemic subjects of LIG group was 56, 52 and 11 percent, respectively. In
the anaemic subjects of MIG group, the deficiency of iron, vitamin B12 and folate was
57, 75 and 25 percent, respectively. Similarly, in the anaemic subjects of high income
group, the prevalence of deficiency of iron, vitamin B12 and folate was 46, 58 and 42
percent, respectively. The concomitant prevalence of iron and vitamin B12 deficiency in
low, middle and high income groups was 44, 27 and 80 percent, respectively.

The high prevalence of anaemia amongst low, middle and high-income
groups was documented. The present study revealed that Vitamin B12 deficiency per
se or in combination with iron was found to be an important but not commonly
recognized cause of anaemia in children aged 11-18 years. The strategies for
prevention of anaemia should also include vitamin B12 alongwith iron and folate if a
substantial reduction in prevalence of anaemia is to be achieved in a community
through supplementation programme.

All India Institue of Medical Sciences, New Delhi, India

IRON, FOLATE AND VITAMIN B DEFICIENCIES AMONG DIFFERENT AGE

GROUPS OF FEMALES IN SRI LANKA

Background:

Aims:

Methods:

Results:

Conclusions:

12

TThoradeniya, SAtukorala

Micronutrient deficiencies particularly iron, folate and vitamin B can
impair the health and well-being of women, thus has to be addressed effectively.
To study the prevalence of iron, folate and vitamin B deficiencies and its relation with
physiological status and food intake among healthy adolescent girls and women.

Adolescent girls (AG) aged 15-19 years (n=277), young women (YW) aged
20-30 years (n=275) and older women (OW) aged 40-59 years (n=108) were randomly
selected from an urban area. Their haemoglobin, serum ferritin, folate and vitamin B
concentrations were analysed. A questionnaire was used to estimate the frequency of
consumption of different food items and to collect qualitative data on culinary practices.

The prevalence of anaemia (haemoglobin < 120 g/L) in the whole study
population was 13.1% (AG: 13.0%, YW: 12.7% and OW: 14.6%) and low iron stores
(serum ferritin < 20 µg/L) was 40.8% (AG: 49.8%, YW: 43.8% and OW: 11.3%)
respectively. The prevalence low iron stores was significantly higher (P<0.0001) and the
mean serum ferritin concentration was significantly lower (P<0.0001) among AG and
YW when compared with OW. There was no difference in prevalence of serum folate < 3
ng/ml (AG: 45.1%, YW: 42.0% and OW: 40.2%), or the mean serum folate
concentrations among groups. Percentage with vitamin B deficiency (serum vitamin
B < 150 pg/ml) was very low (1.0%) in this population. The mean serum concentration
of vitamin B was significantly lower (P<0.0001) among OW when compared with AG
and YW. The mean serum folate concentration was significantly lower (P=0.001) among
parous than in nulliparous women. In the whole population, intake of dark green leafy
vegetables (r=0.09,P=0.029), beans (r=0.116, P=0.005), pulses (r=0.083, P=0.043) and
yams (r=0.123, P=0.003) were positively associated with serum folate concentration.
Serum ferritin concentration was significantly associated with intake of fruits (r=0.168,
P<0.0001) and vegetables (r=0.229, P<0.0001). Consumption of re-heated and over
cooked foods were common improper culinary practices leading to decreased folate
intake in this population. Low folate status was prevalent among all age
groups of females in Sri Lanka, whereas a higher prevalence of low iron stores was
noted among AG and YW and serum vitamin B status was lower among OW. Our
findings highlight the importance of considering the physiological status when
developing strategies to improve multiple micronutrient status among women.
(Financial support: IAEA, Vienna)

Department of Biochemistry and Molecular Biology, Faculty of Medicine, University of
Colombo, Sri Lanka, Colombo 08, Sri Lanka

12

12

12

12

12

12

12

DIETARY INTAKES AND BLOOD FOLAT, VITAMIN B12, ZINC AND COPPER
LEVELS IN YOUNG

Background:

Aims:

Methods:

Results:

Conclusion:

N Yabanci, N Sanlier

There have been considerable advances in our knowledge on the
function of essential micronutrients such as vitamins and minerals for optimal health
and prevention of diseases. For the coming millennium, we need to examine optimal
nutritional recommendations for micronutrients, as well as for macronutrients to lower
the risk of chronic diseases that are major problems in the world today. To
determinate blood folat, vitamin B12, zinc and copper levels and daily dietary intake in
young. 30 boys, 30 girls university students, between 19-23 years of age
were screened for the presence of anemia in Gazi University Department of Food and
Nutritional Education in November and December 2004. Blood folat, vitamin B12, zinc
and copper levels were analyzing at the local Ankara Government Hospital where the
actual biochemical analyses were made. The average energy and nutrient content for
each individual's diet were analyzed using food composition tables for preparing
Turkish foods, and compared to Dietary References Intakes (DRI). The data were
analyzed and managed using the Statistical Package for Social Sciences (SPSS) for
Windows version 12.0. Blood folat, vitamin B12, zinc and copper levels were
8.87±0.51 ng/mL, 251.03±12.22pg/mL, 100.64±3.61 mcg/dL and 114.83±4.02 mcg/dL
respectively. According to young' s blood levels, 1.7% folat, 25% vitamin B12, 13.3%
zinc and 3.3% copper were low. In addition we estimated that daily folat, vitamin B12,
zinc and copper dietary intake were 320.16±22.3 mcg, 2.40±.0.26 mcg, 9.63±0.69 mg,
1.59±0.12 mg respectively, and when compare to DRI, youngs were inadequate
micronutrient intake. Inadequate intakes of folat, vitamin B12, zinc and copper were
determined in 46.7%, 40.0%, 23.3%, and %3.3 respectively.
Micronutrients play a central role in metabolism and in the maintenance of tissue
function. An adequate intake therefore is necessary to sustain metabolism and tissue
function. Therefore, daily adequate micronutrient intake and their blood levels were
monitored together.
*This study was supported by Gazi University Unit of Scientific Research Projects

Gazi University,Ankara, Turkey
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IRONAND ZINC DEFICIENCYAMONG 6 YEAR OLD IRANIAN CHILDREN

Aim

Methodology:

Results

Conclusion

S M Safavi, , S Sadeghian, F Kolahdooz, M Naghavi

Anaemia is one of the major nutritional problems in developing countries, mainly due to
iron deficiency. WHO (World Health Organization) reports indicate that about 3 billion
people worldwide suffer Iron Deficiency Anaemia. Recently, zinc deficiency is also
considered as another nutritional problem in developing countries. Preventing the
complications and consequences of iron and zinc deficiencies, i.e. growth retardation,
decreased intelligent quotient, reduced educational performance, low immunity levels,
higher rate of infectious diseases and reduced educational performance, are essential.
In the National Integrated Micronutrient Survey (NIMS), conducted in 2001, the
prevalence of iron and zinc deficiency has been evaluated in 6 year-old children. : To
Determine the prevalence of anaemia, zinc and iron deficiencies in Iranian 6 year-old
children. In order to select the samples the country was divided in 11
regions based on socio-economic and ecological similarities. 800 samples were taken in
each region, divided equally among urban and rural population. Totally 4400 children
were selected through random cluster sampling. Blood samples were gathered and
questionnaires were filled at the same time. Haemoglobin was adjusted by altitude.
Anaemia was determined based on Haemoglobin levels, iron depleted by serum ferritin
levels and zinc deficiency by serum zinc levels. : 18% of children 6 years old in
Iran based on Haemoglobin are anemic. Iron deficiency based on serum ferrittin was
found among 25% of children in this age group. There were no significant differences for
anemia between rural and urban areas. For iron deficiency difference between boys and
girls are significant. Zinc deficiency was found among 31% of children 6 years old.
Prevalence of zinc deficiency in rural and urban areas was 38.7% and 26.6%
respectively. : This study shows that iron and zinc deficiencies are major
nutritional problem among Iranian 6 year old children.At least one forth of this age group
suffers from depleted iron stores which will increase the risk of IDA and also one third of
them are zinc deficient which has serious consequences on health status. Iron and zinc
supplementation as well as food fortification should be considered for children in this age
group. Developing a zinc supplementation protocol through PHC system for children
should be one of the priorities of Ministry of Health in Iran.

ZAbdollahi
Ministry of Health& Medical Education, Tehran

INADEQUATE INTAKES OF DIETARY ZN AMONG PREGNANT WOMEN FROM
SUBSISTENCE HOUSEHOLDS IN SIDAMA, SOUTHERN ETHIOPIA

Background:

Aims:

Methods:

Results:

Conclusion:

Sponsorship
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4
, A Bogale , K M Hambidge , B Stoecker , N Krebs , J Westcott , K Bailey , R

Gibson

Inadequate intakes of dietary Zn have been identified as a major factor
in the etiology of Zn deficiency in low income countries. During pregnancy Zn
requirements are especially high because Zn is essential for growth and development
of the fetus and maternal tissue accretion. Whether the dietary Zn intakes of women in
rural Southern Ethiopia are sufficient to meet these high requirements during
pregnancy has not been established. To assess the prevalence of Zn
inadequacy based on dietary intakes and plasma Zn concentrations and,
simultaneously, the prevalence of inadequate intakes of energy, protein, Ca, and Fe.

A convenience sample of pregnant women from subsistence farming
households in Sidama, Ethiopia participated in this observational study. Dietary intakes
were calculated from 1-day weighed food records and 40 repeats from 99 women in the
third trimester using analyzed values of major staple foods for Zn, Fe, Ca, and phytate.
The distribution of observed intakes was adjusted for usual intakes using PC-side and
the prevalence of inadequacy estimated using the EAR cutpoint method. The EARs
used were those set by U.S. Food and Nutrition Board (FNB) (2001) and IZiNCG (2004)
for Zn, those from U.S. FNB (2001) for Fe, whereas for protein and Ca, estimates based
on UN expert groups were used. Prevalence of inadequacy for Zn, protein, and Fe
intakes were compared with those based on biochemical markers of Zn (non-fasting
plasma Zn), protein (plasma albumin), and Fe (hemoglobin and plasma ferritin) plus
plasma C-reactive protein as an index of acute infection. Prevalence of Zn
inadequacy was very high: 99% for FNB and 100% for IZiNCG EAR to 72% based on
low plasma Zn concentrations. Corresponding prevalence estimates for Fe were much
lower: 4% for inadequate intakes vs. 9% for Fe deficiency anaemia (hemoglobin < 110
g/L; ferritin < 12 ug/L) and 32% for low storage Fe. Prevalence of inadequacy for protein
was 100% and 91% for serum albumin < 32 g/L. For Ca, 74% were at risk for
inadequate intakes. The high prevalence of inadequate intakes of Zn and
protein were reasonably consistent with those based on biochemical markers. Such
dietary deficits could be overcome by consumption of cellular animal protein. In
contrast, both dietary and biochemical measures of Fe inadequacy were low.

: Supported by Grants NIH # M01 RR00069 and #R21TW006729, &
University of Otago
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College of Agriculture, Debub University, Awassa, Ethiopia, Section of Nutrition,
Department of Pediatrics, University of Colorado Health Sciences Center, Denver, CO,
United States, Department of Nutrition, Oklahoma State University, Stillwater, OK,
United States, Department of Human Nutrition, University of Otago, Dunedin, New
Zealand

ZINC STATUS OF YOUNG CHILDREN (6 - 24 MONTH) FROM AN URBAN
RESETTLEMENT OF DELHI

Background:

Aim:
Methods:

Results:

Conclusion:

S J Passi, S T Vig, P Dhingra

Literature suggests that in developing country settings, where the diets
are mainly of plant origin, infection rates are high and stunting/wasting is common; zinc
deficiency is considered to be widespread. However, in India, we do not have adequate
scientific data to suggest the extent of sub-clinical zinc deficiency among infants and
children. To evaluate zinc status of young children aged 6-24 months belonging to
low socio-economic status. Of 512 children identified, 200 were randomly
selected and their zinc status was evaluated. Dietary intake data were gathered twice
using interactive 24 -Hour Dietary Recall. Blood samples of the subjects were drawn and
plasma zinc was estimated using atomic absorption spectrophotometer.Anthropometric
measurements (Weight/length) were taken and growth indices (WAZ, LAZ and WLZ)
were computed. The mean zinc intake was found to be 1.9 mg/d for infants (6 to
<12 months; n=59), 2.1 mg/d for young toddlers (12 -<18 months; n=63) and 2.6 mg/d for
toddlers (18 to 24 months; n=78). Data indicate that nearly 2/3rd of the infants/toddlers
and 76% of the young toddlers had zinc intake <25%of the RDA. Using a cut off of
plasma zinc <60 µg/dL, compared to infants (20.7%)/young toddlers (11.3%), a higher
proportion of toddlers (56.9%) were found to be suffering from severe zinc deficiency.
Similarly, a greater number of female children (39%) had severe zinc deficiency than the
male (23.3%, p=0.02). Nearly 63% of the infants were underweight and 22% stunted. In
case of young toddlers, nearly 80.3% were thin and 31.1% stunted; while among the
toddlers, nearly 76% were thin and 40.8% stunted. The proportion of underweight,
stunting and wasting increased as the zinc status deteriorated, but the differences were
non-significant. These results are a pointer towards the dismally poor zinc
status of the young children belonging to lower socio-economic strata. In order to
combat zinc deficiency at the sub clinical stage itself, sound dietary
interventions/strategies are required to be planned and implemented particularly where
the traditional diets are based on staples that are generally low in zinc.

Institute of Home Economics, University of Delhi, New Delhi, India

ANEMIA, ZINC DEFICIENCY AND MALNUTRITION IN CHILDREN AGED 6-36

MONTHS A COMPARISON OF NORTH INDIAN URBAN AND SOUTH INDIAN
RURAL SETTING
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, V P Menon , A Sarkar , P Dhingra , P Verma , R Juyal , R E Black , S

Sazawal

Malnutrition, zinc, and iron deficiency are important contributors to
morality, morbidity in children. To inform Health Policy, data on prevalence in various
regions is required. Particularly in Indian setting, a comparison between north and
south (due to diet differences), urban and rural (due to suggested differences in
transmission of diseases) is important. To evaluate differences in Malnutrition,
Iron deficiency, anemia and zinc deficiency between urban and rural populations in
India. We present baseline blood sample (for zinc and hemoglobin) and
anthropometric data from 2 clinical trials which evaluated 888 children aged 6-36
months in urban low socio-economic population in Delhi (DL) and 1237 children aged
6-36 months in a rural, South Indian Population of Chidambaram, Tamil Nadu (CH).

Zinc deficiency was high and similar in both populations with a mean of
66.2±31.5 (DL) and 66.9±23.9 (CH), 48.9% (DL) and 41.2 % (CH) were below 60ug/dl,
and 34.1% (DL) and 35.2% (CH) were between 60-80 ug/dl. There was no significant
age or gender trend. There was however, significant difference in anemia with mean of
9.0±1.5 (DL) and 11.6 ±1.7(CH), severe anemia (Hb<7g%) 10.4% (DL) compared to
1.6% (CH). Moderate anemia (Hb7-10g %) was 64.4% (DL) compared to 12.2% (CH).
There was overall more malnutrition in North, 34% (DL) and 53.9% (CH) being non
malnourished. This was mainly contributed by children who were both wasted and
stunted 23% (DL) compared to 9.3% (CH). Malnutrition did not identify zinc or iron
deficient children. 34.7% (DL) and 55.9% (CH) who were severely zinc deficient
(<60ug/dl) were non malnourished. Similarly, 25.8% (DL) and 57.1% (CH) severely
anemic children were non-malnourished, 32.2% (DL) and 56.5% (CH) moderately
anemic children were not malnourished. Zinc deficiency was highly
prevalent and similar in both populations which supports need for programs to improve
zinc nutriture. Anemia and malnutrition were more prevalent in north Indian urban
population. It is clear that in both settings malnutrition alone does not identify children at
risk of deficiency of either zinc or iron.
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A RAPID SURVEY OF MICRONUTRIENT STATUS OF PREGNANT MOTHERS AND
INFANTS IN RURAL SINDH (PAKISTAN)

Background:

Method:

Results:

Conclusion:

ZABhutta1 2 3 4 5 6 7 8, NAKhan , I Hussain , S Soofi , DAlam , N Mansurali , M Shaikh , FAhmed

Deficiency of micro-nutrients such as vitamin A, iron and iodine affects
more than 2 billion people globally. According to the National Nutrition Survey of
Pakistan (2001) these deficiencies are widespread in under 5 children in Pakistan.
However, the survey did not provide representative information on lactating mothers and
children during the complementary feeding (6-18 months). The Aga Khan University
(AKU) in collaboration with the United Nations World Food Programme and the
Micronutrient Initiative undertook a pilot nutrition intervention project for rural mothers
and infants to promote use of high protein blended food fortified with vitamins and
minerals. We present here the results from the baseline survey on the status of
micronutrient levels in pregnant women and 6-18 months old infants. The
survey was conducted in six selected public health facilities and catchment villages of
district Matiari of Sindh Province (population 1.2 million). Participants [pregnant women
(PW) and infants] were recruited during visits for immunization or antenatal care and
through community stratified sampling. Blood samples were obtained through
standardized methods for estimating haemoglobin (Hb), serum ferritin and serum
retinol. Urine samples were also obtained for estimating iodine status. A
representative sample of 484 PW and 105 infants were screened. Of these 6.5% PW
were severely anaemic (Hb <7 g/dl) and 53.1% were found to have moderate anemia
(Hb 7-10.9 g/dl). 52.4% PW had iron deficiency (ferritin <12ng/dl) and 56.4% had serum
retinol concentration <20µg/dl. 13.2% PW had severe (urinary iodine <20µg/dl) and
20.2% had moderate (< 20-49µg/dl) iodine deficiency. Among infants, 66.5% and 9.1%
had moderate and severe anaemia respectively and 46.9% had iron deficiency.
Moderate Vit. A deficiency (serum retinol <20µg/dl) was found in 72.3%.
These survey indicate a high proportion of PW and infants in rural Sindh have multiple
micronutrient deficiencies. These findings underscore the need for integrated nutrition
strategies for addressing these issues at primary care level in Pakistan.
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Pakistan, Aga Khan University, Karachi, Pakistan, Aga Khan University, Karachi,
Pakistan, Aga Khan University, Karachi, Pakistan, Aga Khan University, Karachi,
Pakistan, The UN World Food Program, Islamabad, Pakistan, The Micronutrient
Initiative, Islamabad, Pakistan

MICRONUTRIENT DEFICIENCIES AMONG PRIMARY SCHOOL CHILDREN IN
VIETNAM

Background:

Aims:
Methods:

Results:

Conclusions:

N Nguyen Van1 3 3 4 2 4

2 1
, K Nguyen Cong , N Nguyen Xuan , TYabutani ,AKassu , J Motonaka ,

F Ota , Y Nakaya

Micronutrient deficiencies are important nutritional problems in
developing countries, and a more serious problem in Vietnam. There is no
comprehensive data on the status of micronutrient malnutrition in primary school
children in the country. To investigate the prevalence of micronutrient
deficiencies among primary school children in Vietnam. Two hundred and
twenty two primary school children aged 72-108 months; they were recruited from 10
classrooms of two primary schools in rural province of Bac Ninh, in the Red River Delta
in Vietnam. Three ml of venous blood were taken from 7h00-11h00 in the morning to
determine the micronutrient status. Hemoglobin (Hb), serum retinol, serum trace
elements were measured by cyanmethemoglobin method, HPLC, and inductively
coupled plasma mass spectrometer, respectively. Anemia, vitamin A deficiency (VAD)
were defined Hb<115g/L, serum retinol <0.70 mol/L. Deficiencies of copper, iron,
selenium, magnesium, and zinc were defined when their serum levels were found
below 75 g/dL, 60 g/dL, 7 g/dL, 1800 g/dL, and 65 g/dL, respectively.
Prevalence of anemia and VAD was 45.2%, and 11.3%, respectively. Prevalence of
zinc, selenium, and magnesium deficiency in the children was 91.4%, 75.6%, 59.5%
respectively; belong to severe level in public health significance. On the other hand,
prevalence of copper, and iron deficiency was 8.6%, and 1.7%. High prevalence of
micronutrient deficiencies, resulting in an overall of 91.8% of the study subjects had two
or more coexisting micronutrient deficiencies. The findings demonstrate
that multiple micronutrient deficiencies are severe level of public health significance
among primary school children in Vietnam. Clearly, sustainable strategies are urgently
required to overcome these deficiencies. It is suggested that micronutrient
supplementation, promotion of food production and consumption together with
nutrition educational activities might be of help to alleviate coexisting micronutrient
deficiencies in the country.
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DAILY INTAKE OF ESSENTIAL TRACE ELEMENTS IN THE NETHERLANDS.
RESULTS OFADUPLICATE DIET STUDY.

Background:

Aims

Methods:

Results

Conclusion

E Jansen, J vanAmsterdam,AOpperhuizen

The status and nutritional intake of minerals and vitamins of the Dutch
population is largely unknown. Besides food consumption data, no actual data on intake
and status are available. This duplicate diet study is part of a program, initiated by the
Ministry of Public Health to obtain the information on the status of micronutrients in the
Dutch population. : To determine possible deficiencies and overloads of
micronutrients in the Dutch population, the daily intake of eight elements have been
determined in duplicate diets and compared with the recommended daily allowances
(RDA) and the upper level of toxicity. A duplicate diet study has been
performed with 120 participants (60 men, 60 women). Eight elements (calcium,
chromium, copper, iron, selenium, magnesium, manganese and zinc) have been
determined with ICP-MS. : For most of the elements the daily intake of a large
part of the participants was lower than the RDA. In the Table the percentages of the
participants have been depicted which have a daily intake below the RDA.

The upper level of toxicity was exceeded in only a few cases.
: The daily intake of eight elements have been determined for 120

participants. In general, the intakes was below the RDA in many participants. Are
these apparent deficiencies a public health concern or not. Possible consequences
on short term will probably not be expected. Several epidemiological studies,
however, describe the relation between deficiencies of these micronutrients and
chronic diseases such as cancer (Ca and Se), diabetes (Ca, Cr, Mg, Se, Zn) and
cardiovascular diseases (Ca, Mg, Se, Zn). Therefore the low intake of micronutrients
can possibly cause long-term effects and an increased risk on several chronic
diseases.

National Institute of Public Health and Environment, Bilthoven, Netherlands

Percentages of participants with daily intake below the RDA.Table:

IODINE STATUS IN FOUR STATES OF INDIA
AChakrabarty1 2 1 1 2, D Moorthy , R Sankar , M Karmarkar , C Pandav

Cross-sectional community based surveys were taken up between 2000 and 2005 in
four states of India for Tracking Progress towards IDD Elimination. The methodology
followed for the study was the one recommended by WHO/UNICEF/ICCIDD. The
Probability Proportionate to Size (PPS) 30 Cluster methodology was used for sample
selection. The study population was school children in the age group of 6-12 years
(Kerala 1067; Tamil Nadu 1230; Bihar 1169; Orissa 1200). The parameters studied
were prevalence of Goitre, Urinary Iodine Excretion and Iodine content in Salt at the
household level. Results: The total Goitre rate was 16.6% in Kerala, 13.5%, in Tamil
Nadu, 5.2% in Bihar and 8% in Orissa. The Median Urinary Iodine Excretion was found
to be 123.3 µg/L, 89.5 µg/L, 85.6 µg/L and 85.4 µg/L in Kerala, Tamil Nadu, Bihar and
Orissa respectively. A total of 1066, 1228, 1199, 1228 household salt samples were
analyzed by titration in these states. The proportion of households consuming
adequately iodised salt (Iodine content > 15 parts per million) was 48.9%, 18.2%,
40.1% and 45% in Kerala, Tamil Nadu, Bihar and Orissa respectively. Conclusion: The
reported prevalence of total goitre of 16.6% in Kerala suggests that it is endemic for
IDD. But as demonstrated by median urinary iodine (123 µg/L) the iodine nutriture
status appears adequate in Kerala. Efforts are needed to improve the iodised salt
consumption of the vulnerable sections of society, i.e. the pregnant mother, the fetus
and the children. Total goitre of 13.5% suggests that Tamilnadu is endemic for IDD. The
median urinary iodine is 89.5 µg/L which is indicative of iodine deficiency in the
population. Only 18.2% of the households consume adequately iodised salt. Total
goitre of 5.2% suggests that Bihar is endemic for IDD. The median urinary iodine is 85.6
µg/L which is indicative of iodine deficiency in the population. Only 40.1% of the
households consume adequately iodised salt. Total goitre of 8% suggests that Orissa is
endemic for IDD. The median urinary iodine is 85.4 µg/L which is indicative of iodine
deficiency in the population. 45% of the households consume adequately iodised salt.
The findings of this study warrant instituting corrective measures on a war footing to
ensure that the population of Tamil Nadu, Bihar and Orissa have access to adequately
iodised salt and at least 90% of the households receive and use adequately iodised
salt.
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element men women

Ca 55.7 % 58.1 %
Cr 73.8 % 48.3 %
Cu 34.4 % 38.7 %
Fe 45.0 % 79.0 %
Mg 54.1 % 41.9 %
Mn 16.4 % 6.5 %
Se 37.7 % 62.9 %
Zn 24.6 % 17.7 %



IMPROVING NATIONAL VITAMIN A SUPPLEMENTATION PROGRAMME
MONITORING: CONCLUSIONS OF AN INFORMAL CONSULTATION OF THE
GLOBAL VITAMINAALLIANCE, NEW YORK 19-20 JULY 2006

Background:

Aims:

Outcomes:

Implications:

N Dalmiya1 2 1 3 4 5

st

nd

, S Baker , I Darnton-Hill , T Goodman , P Harvey , LLaviolette

Country-level monitoring of vitaminAsupplementation (VAS) coverage is
essential to ensure the universal protection of children, improve delivery, and estimate
its impact on child survival. At the global level, VAS coverage is an internationally
agreed-upon indicator of progress towards Millennium Development Goal #4 (MDG4).
Given its importance, limitations to VAS coverage monitoring need to be addressed.

To provide guidance on improved VAS coverage monitoring, specifically
addressing: a) the feasibility of directly measuring coverage with two annual doses, as
per international recommendations for VAS every four to six months; b) methods for
improving coverage data quality; and c) non-coverage indicators for use by countries in
self assessing programme performance and sustainability. The VAS
coverage indicator needs to be revised to reflect the proportion of children receiving two
annual doses. However, direct measurement of two-dose coverage will not be feasible
until child-level documentation becomes standard practice. Health workers must ensure
that receipt of VAis systematically recorded on health cards and/or community registers,
regardless of delivery strategy; means to increase health card retention will also be
explored. In the interim, estimates will be derived separately for: a) annual coverage of
infants 6-11 months; b) 1 semester coverage for children 12-59 months (i.e., coverage
achieved via events or routine delivery from 1 January to 30 June); and c) 2 semester
coverage for children 12-59 months. Although universal coverage in all three categories
is our goal, all districts need to be reporting 80% coverage in each category for a
country to be considered “on track” for MDG4. Post-event coverage assessments are
useful to validate administrative coverage, to improve coverage data quality and to
strengthen VAS programmes; frequency and specific methods to assess coverage (e.g.,
household surveys, sentinel sites, record checks, etc.) will depend on the country
context. In addition, methodological research will be undertaken to improve the reliability
of coverage data derived from large-scale household surveys (MICS/DHS). A
programme performance framework will be developed for use by countries and their
partners in assessing the sustainability of VAS. Interim guidelines from
this meeting will drive improvements in the collection, analysis and utilization of
coverage data by countries, ensuring the more sustainable and equitable delivery of
vitamin A. Revisions to the indicator and enhanced data quality will better inform MDG4
monitoring efforts at the global level.
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Building Host Country Support for VitaminASupplementation Programmes

Background:

Aims:

Outcomes:

N Dalmiya1 4 4 3 2 1
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, J Moorman , C Marshall , M Mulder Sibanda , S Baker , A Palmer , D

Garnier , MAyoya , VAguayo , S Mebrahtu , O Mohr

External donor support of vitamin A supplementation (VAS)
programmes has been critical to success achieved since the 1990s: close to 100% of
vitamin A capsule (VAC) needs have been met since 1997, with the support of the
Canadian Government through the Micronutrient Initiative, and grants from the
Canadian and US Governments have been instrumental in supporting operational
costs related to national VAS programmes. However, most national VAS programmes
are still largely dependent on a limited number of donors with a 2-3 year funding
pipeline, detracting from government investments in longer-term strategies and plans.

To describe country-level initiatives to leverage the additional resources needed
to achieve universal and sustained VAS coverage for the foreseeable future.

Significant opportunities such as Poverty Reduction Strategy Papers
(PRSPs), Sector Wide Approaches (SWAPs) and basket funding exist in many
countries to increase national ownership and commitment for sustainable VAS
programmes and to secure longer-term financial support. An increasing number of
countries are using these instruments to assume fiscal responsibility for VAS
programmes. Information from UNICEF country reports indicates that more than half
(57%) of countries reporting VAS in 2004 were contributing to operational costs and a
growing number of countries are procuring at least a portion of national VAC needs (12
in the most recent ordering cycle). To date, 26 countries have included VA in their
PRSPs and/or SWAPs, mostly in Sub-Saharan Africa. The pooling of donor resources
(basket funds) has allowed countries the flexibility to allocate resources based on
national and sub-national priorities. Most countries are developing integrated, multi-
year strategies for child survival which include VAS. Implications: Future success of
VAS will depend on the availability of additional financial resources, a broader donor
base, and longer-term funding commitments. More importantly, national governments
will need to assume fiscal responsibility for VAS programmes using the various
financing mechanisms available. While VAS has been included in PRSPs, budgeting
and monitoring of programme performance has not been systematic. Additional
external resources will be required in the medium-term until VAS is firmly
institutionalized. Inclusion of VAS in key child survival policy documents can further
influence decision making and resource allocation at the sub-national level, particularly
in favour of low performing districts.
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VITAMIN A SUPPLEMENTATION: CAN WE ASSUME FOR STAKEHOLDERS TO BE
ONCE COMMITTED,ALWAYS COMMITTED? THE MALI EXPERIENCE

Background:

Aims:

Framework:

Outcomes:

Implications:

S Racky Bah

Year Coverage (%)

1 2 3 3 4,AT Diallo , M Sidibé , LMahy , MAg Bendech

In Mali, vitamin A supplementation (VAS) is a strategy adopted by the
Ministry of Health (MOH) to reduce vitamin A deficiency. From 1998 to 2002, vitamin A
capsules (VAC) have been distributed to children 6 to 59 months once a year through
NIDS. From 2003 on, VAC are delivered bi-annually: either through National Nutrition
Weeks ( in French), organized twice a year; or if National Immunization Days
(NIDs) are taking place, VAS is added to the NIDs. As of 2003 post partum women
(PPW) within 40 days of delivery have been receiving a VAC as well. For ,
according to the region, a mix of delivery methodologies is used to distribute the VAC:
fixed centres, outreach, campaign and/or routine. The first was conducted in June
2003. Up to mid 2006, 4 and 2 NIDs have been organized. To ensure
twice-yearly VA supplementation of children and PPW with a sustained coverage of at
least 80%. At the central level, the Nutrition Division of the MOH is the
responsible department for the organization of VAS. The health sector is decentralized,
thus in each of the 8 regions and the capital district a Regional Health Directorate (DRS)
exists, having their own operational health plans. Partners supporting VAS are: USAID
and their contractors/ grantees, UNICEF, Micronutrient Initiative, Helen Keller
International. The SIANs have been institutionalized as they are included in the adopted
National Strategic Food and Nutrition Plan ( ), engaging the Government of Mali
to ensure partial funding. Coverage of VAS for children is declining:

2003 92.7
2004 (S1) 95
2004 (S2) 95
2005 (S1) 76.2
2005 (S2) 66.8

Logistical problems, change in leadership in the MOH, absence of
Nutrition Division head, lack and/or late availability of funding can explain the decline. It
is dangerous to assume that when institutionally all conditions are fulfilled, successful
“routine'' implementation twice a year of will automatically follow. Continuous
advocacy in favour of VAS at the national and regional level needs to be done every year
to ensure inclusion in regional plans. Interpersonal communication with decision makers
needs to be repeated in preparation of every distribution exercise and funding
commitments ensured.
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TO IMPROVE POPULATIONS' VITAMIN A STATUS AND REDUCE POVERTY:
CHALLENGES OF THE RED PALM OIL PROJECT IN BURKINAFASO

Background:

Purpose:

Methods:

Results:

Implications:

Acknowledgments

K Bougma1 2 3 1, I T Somé , P Massé , H Delisle

The Red Palm Oil (RPO) Project in Burkina Faso is one food-based
strategy for controlling vitamin A (VA) deficiency. The first phases showed that: (1) it
was possible to introduce RPO into the diet of populations not producing RPO and
seldom consuming it, thereby improving maternal and child VA status; (2) RPO
fortification of school lunch over a few months was as effective as one VA capsule in
improving VA status of school children. The new phase of the project focuses on
women of the RPO production area. To improve VAstatus while contributing
to reduce poverty through RPO activities in the production area of Burkina Faso.

Project activities consist of: (1) Supporting women's plantations of oil-palm
trees; (2) Building women groups' capacity for the production and distribution of good
quality RPO; (3) Promoting RPO consumption in the area. The research component
includes a baseline survey among women and a comparative study on RPO quality.
Baseline assessment included 160 women randomly selected in 11 RPO producing
villages and 4 non-producers. Women's VA status (serum retinol measured by HPLC)
was one of the key variables and is reported here. Perceptions on RPO
production/consumption and VA intake using a food-frequency questionnaire were
also studied. RPO quality was appraised on the basis of physico-chemical, nutritional
and organoleptic characteristics of RPO produced in Burkina Faso compared with
samples from Côte d'Ivoire, Togo and Ghana (n=13). Only 7.5% of women in
RPO producing villages had low serum retinol (<0.7µmol/l), compared with 22.5% in
non-producing ones. The RPO samples from Burkina had the highest level of VA
(mean: 160 RAE/g±19). The acid value varied widely and was not related to
organoleptic rating. Peroxide index was adequate (<6 mEq/kg) in 3/4 Burkina samples,
1/3 Côte d'Ivoire's, and 2/3 of Ghana's and Togo's; it tended to be associated with
better consumer acceptance. Women of RPO production villages had a
better VAstatus than non-producing villages. The study confirms the high VAactivity of
RPO, and its protective effect vis-à-vis VAdeficiency. It may also be protective in young
children, but VA supplementation hampers this assessment. Enhancing production
may therefore improve VA status, and its contribution to income is being assessed.
RPO quality control is needed, although Burkina samples appeared acceptable.

: Funding by the Projet d'Appui aux Micro-Entreprises Rurales
(PAMER), Burkina Faso, and Micronutrient Initiative, Ottawa Canada.
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PROMOTION OF LIVER IN THE CONTROL OF VITAMIN A DEFICIENCY (VAD) IN
RURAL BURKINAFASO: LESSONS LEARNEDAND PERSPECTIVE

Background:

Aim:
Methods

Results:

Conclusion

C P Nana, M Zagre, I D Bouwer, F J Kok,AS Traore

VitaminAdeficiency is widespread in Burkina Faso. Efforts have been put
on supplementation to overcome the problem. Locally available vitamin A rich foods are
available and their promotion will strengthen the supplementation program in controlling
VAD. to demonstrate the effectiveness of behaviour approach in improving VA
intake and status of children. : the study was designed in two steps. A food
ethnographic study focused on cultural acceptability and uses of liver and an
intervention study. The intervention study was a parallel study with measurements of
liver intake and serum retinol at baseline and at the end of a 15 weeks period. The
intervention consisted of promotional activities including home based visits to inform
and motivate parents to provide liver to children on weekly basis. Hundred fifty children 2
to 3 years old were randomly selected and assigned to two treatment groups namely
group 1 (promotional activities and financial support) and group 2 (promotional
activities). At baseline all subjects received 600 mg anthelmintic drug. food
ethnographic study indicated that liver was culturally acceptable as food for children.
Moreover, liver was associated to positive attributes such as health, strength and 'blood
rich' food and was used empirically in the treatment of night blindness. This positive
practice constituted an entry point in the promotion of liver. The intervention study
indicated that, the weekly consumption of liver was 1.11.81g in group 1 and 1.4 1.9 g in
group 2 (p=0.03) at baseline. At the end of the intervention the weekly consumption of
liver increased significantly (p<0.001) in both groups (6.5 2.4g in group 1 and 5.7 1.9g
in group 2). However changes in liver consumption were significantly higher (p=0.026) in
group 1 than in group 2. At baseline, the proportion of children with serum retinol
concentration below 0.7 µmolL was 33% in group 1 and 36% in group 2, decreasing to
19.4% and 14.5% respectively (p<0.05) after intervention. : This pilot study
indicated that cultural positive practice constituted a strong base in the success of
promotional activities. Liver is a key food to address VAD and therefore, could be
targeted at national level as foods of interest in developing effective dietary interventions
to control micronutrient deficiencies.
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IMPACT OF COUPLING VITAMIN A SUPPLEMENTATION WITH DEWORMING
INTO IMMUNIZATIONACTIVITIES IN THE REPUBLIC OF CONGO

Background:

Aims:

Framework:

Outcomes:

Implications:

O Bandenga1 2, I Mouyokani

In the Republic of Congo, vitamin A deficiency (VAD) affects 51.8% of
children (0-59 months). This increases their risk of morbidity and death from infectious
diseases such as diarrhea and measles. Significant efforts have been provided to
supplement a maximum of children aged 6-59 months. To report coverage of
vitamin A supplementation (VAS) campaigns integrated into immunization activities
(IA) and to document lessons learned such as coupling deworming with VAS in the
Republic of Congo in 2005 and 2006. Combining the administration of
vitamin A supplementation with immunization activities started in 1999. This strategy
has been used successfully because it has permitted to achieve significant coverage
among children 6-59 months. However, over the past few years, parents have been
reluctant to support IA. While health workers believe that immunization and vitamin A
are critical elements to child survival, many parents have a different perception,
because their effects are not immediately visible. In 2005, the national
VAS coverage was 89.3%. In 2006, deworming (mebendazole) was coupled with VAS
and introduced during the second round of the National Immunization Day (NID)
campaign in 7 districts with low immunization coverage. This resulted in significant
improvement in coverage (i.e. more than 90% VAS and deworming).
Experiences of coupling VAS with deworming in the Republic of Congo displayed that
this joint delivery is realistic and viable and that deworming seems very attractive to
mothers. Furthermore, deworming allows to reach more children than what is achieved
though delivering vitamin A supplements only. The attendance of immunization and
VAS programs can be boosted by deworming.
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INTEGRATING TWO PUBLIC HEALTH INTERVENTIONS IN THE DRC. VITAMIN A
SUPPLEMENTATION AND COMMUNITY BASED TREATMENT WITH IVERMECTIN
(CDTI)

Background

Aims

Framework.

Outcome.

Implications

J Moorman1 2 3 4, C Sita , J P Banea Mayambu , F Tepage

. In 2002, the African Program for Onchocerciasis Control (APOC) funded
a project (Community Directed Treatment with Ivermectin or CDTI) in the north of the
DRC in a bid to eliminate river blindness. The integration of public health programs and
community involvement are increasingly promoted as a way to reduce costs, avoid
duplication of efforts and ensure sustainability. A project to pilot the integrated
distribution of Vitamin A supplements (VAS) with Ivermectin started in January 2006.

. The project aimed to demonstrate that it was possible to build on the CDTI system
to provide a sustainable and effective method of distributing VAS and mebendazole,
while securing the sustainability and effectiveness of the CDTI program.
Over 10,000 community distributors of Ivermectin visit each household once a year and
cover over one million people in 18 Health Zones in a remote, inaccessible part of
northern DR Congo. The first round of integrated distribution took place from June to
August 2006. An assessment of the first round of distribution in July 2006,
based on results from two health zones, showed that the integration of the two public
health interventions at a community level was effective. Distributing VAS and
mebendazole with Ivermectin was well accepted by communities and easily
implemented by distributors. The accuracy of VAS coverage data was considered to
have improved as distributors enumerated each member of a household and recorded
names and ages in a register. The two zones recorded universal VAS coverage of 99%
and 97.5% respectively. In addition to improved accuracy of the target group
denominator, it also proved possible to track which children received both the annual
doses required for adequate protection. The success factors were considered to have
included: building on a successfully performing (CDTI) project prior to integration;
project staff commitment; the quality of community distributors' training; effective
information provision to the community about the importance of the products; and
effective supervision. Also the project coordinator was at the same time the District
Chief Doctor. However, integration at provincial and national level between all partners
including donors proved more challenging; this had implications for the successful
planning and implementation of the program. . Community directed
delivery of integrated services can be highly effective in achieving near universal
coverage; however partners at all levels need to be genuinely committed to making it
work, and flexible about program implementation and how outputs are measured.
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COST ANALYSIS OF THE NATIONAL TWICE-YEARLY VITAMIN A
SUPPLEMENTATION PROGRAM IN TANZANIA

Background:

Aim:

Methods:

Results:

Conclusions:

B Rassas , K Mueller , , J Mugyabuso , Z Lukmanji , D Ruhiye , F Modaha

Various interventions have been put in place in Tanzania since 1997 to
address vitamin A deficiency as a problem of public health significance. The ongoing
twice-yearly vitaminAsupplementation of children aged 6 to 59 months started in 2001.
The program complements existing routine vitaminAsupplementation of children aged
6 to 24 months operating under EPI since 1997. To provide the Ministry of Health
and policymakers in Tanzania with cost analysis information on the twice-yearly vitamin
Asupplementation program. Analysis in the study was performed using data
collected from primary and secondary sources. The methodology used to estimate
costs combined two common approaches to cost analysis, the expenditure approach
and the ingredients approach. Costs are divided into three categories:
program-specific, personnel and capital costs. Cost per child covered twice per year is
$0.2 -- if only program-specific costs are considered. The annual cost is $0.71, if
personnel and capital costs are also considered. Analysis of cost per death averted
suggests that vitamin A supplementation is highly cost-effective. When
costs are considered, Vitamin A supplementation compares favourably with other
primary health care interventions. This finding suggests that vitaminAsupplementation
should receive priority consideration when allocating resources to primary health
programs.

1 1 2 3 4 2 2G Mulokozi
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MOST-The USAID Micronutrient Program, International Science and Technology
Institute Inc., Arlington, VA, United States, Tanzania Food and Nutrition Centre, Dar Es
Salaam, Tanzania, Helen Keller International Tanzania, Dar Es Salaam, Tanzania,
Muhimbili University College-Harvard University Colaborative Research Program,

Dar Es Salaam, Tanzania
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LOW DOSE VITAMIN A CAPSULES TREATMENT OF NIGHTBLIND PREGNANT
WOMEN IN NEPAL

Background:

Aims:

Framework:

Outcomes:

P Mathema1 2 2 4 4

nd rd

nd

, P Pandey , R Shestha , M R Maharjan , S Pandey

VitaminADeficiency is a severe public health problem in women of Nepal
and is a major contributor of high maternal mortality of 539/100,000 live births. A
nationwide survey found 17% of all women reported nightblindness in their last
pregnancy and over six percent currently nightblind. In order to address the
problem, a policy to treat nightblind pregnant women (in 2 or 3 trimester) through
health facility with a weekly low-dose (25,000 IU) vitaminAcapsule for four weeks or until
cured was passed. Prior to implementing the intervention nationwide, it was decided to
pilot it in two districts. The operation research tested the effectiveness of two distribution
models; in terms of coverage, acceptance and its efficacy in curing nightblindness.

Under “Take home model”: health workers provided one dose of vitamin A
to women and gave remaining 3 doses to be taken at home. “In-facility' model: health
workers provided one dose of vitamin A and requested the women to return at weekly
intervals to health facility for the remaining doses. To implement the project, health
workers were trained and Female Community Health Volunteers (FCHVs) were oriented
to refer nightblind women for treatment. Intensive process monitoring and supervision
was conducted to document the treatment performance. Out of 1161 women recorded in
Health facilities for treatment, 809 women were followed up for compliance verification.
At the end of one year period, 90 wards (villages) in 2 districts were randomly selected
where all women aged 15-45 years were interviewed to document utilisation of the
treatment. The findings of the process monitoring and census are been
analysed and will be available by 2 week of September 2006.
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UNICEF, Kathmandu, Nepal, Nepal Technical Assistance Group, kathmandu, Nepal,
Minstry of Health, kathmandu, Nepal, Micronutrient Initative, kathmandu, Nepal

TREATMENT OF NIGHT BLIND PREGNANT WOMEN WITH LOW DOSE VITAMIN
A CAPSULES: A COMPARISON BETWEEN CLINIC AND HOME BASED
TREATMENT PROGRAMS

Background

Aims

Methods

Results

Conclusion

D Taren1 2 2 1 1

nd rd

, R Shrestha , P Pandey , Z Makhoul , B Duncan

: The Nepal Ministry of Health currently recommends four weekly doses
of 25,000 IU of vitaminAto treat night blind pregnant women. Although efficacy studies
support weekly dosing of vitamin A during pregnancy, there is limited information
available on how to integrate low dose vitamin A treatment into antenatal care and the
effectiveness of such programs are not known. : To determine the effectiveness
of treating night blind pregnant women with four weekly low doses of vitamin A (25,000
IU) delivered by two different treatment programs. A clinic-based and a home-based
delivery program were evaluated to determine if one method would provide better
outcomes in terms of both compliance and recovery from night blindness (XN).

: Women in their 2 and 3 trimester of pregnancy were screened for XN.
Women who were identified as having XN either by report or failing the night vision
threshold test (NVTT) were given a low dose vitaminAcapsule (25,000 IU) at the clinic.
In three clinics women were told to return once per week for the next three weeks to
take a vitamin A capsule (clinic-based). In three other clinics, women took one dose at
the clinic and were given three low doses of vitamin A and instructed to take one per
week (home-based) for the next three weeks.All women who were identified as having
XN were instructed to return to the clinic on the fifth week to be reassessed for XN.

: A total of 1994 women were screened at the home-based sites and 153
(7.7%) were identified as having XN. In the clinic-based sites, 1533 were screened and
211 (13.8%) were identified as having XN. In the home-based program, 20.1% of the
women did not return for follow-up exams compared with 31.1% for the clinic-based
sites. Delivery of their infant was the most common reason for not returning for follow-
up with both programs. More than 95% of the women who returned were recorded as
having taken all four doses. However, 26.2% of women at follow-up continued to be
identified with XN with a 21.1% rate for the home-based sites and a 30.4% rate at the
clinic-based sites. Furthermore, the difference was significant using multivariate
logistic regression after controlling for their original NVTT score, age, and having an
original haemoglobin < 8g/dl. The adjusted odds ratio for remaining XN at the clinic-
based sites was 2.46 (CI: 1.43 - 4.21). : The home-based program was
superior to the clinic-based program in successfully treating XN. It decreased the time
and energy pregnant women spent getting to the clinic each week and decreased the
burden on clinic staff compared with the clinic-based program.

1 2
University of Arizona, Tucson, Arizona, United States, Nepal Technical Assistance

Group, Kathmandu, Nepal

EVALUATION OF A PILOT PROGRAM FOR POST-PARTUM VITAMIN A
SUPPLEMENTATION IN THREE DISTRICTS IN INDONESIA

Background:

Aim:

Methods:

Results:

Conclusion:

S W Sukotjo , D Foote , , S Halati , Sunarko , J Palmer , S de Pee

Vitamin A Supplementation (VAS) to postpartum women has been part of
the GOI/MOH policy since 1992. The HKI/GOI Nutrition Surveillance System (NSS)
reported regional variations in coverage between 2-37% in 2003. In June 2005, HKI/GOI
conducted a VAS pilot program to introduce the IVACG dosing recommendation of 2 x
200.000 IU. To describe the changes in health workers' knowledge and coverage
of the new 2-capsules (VAC) policy for post-partum mothers in 3 pilot program districts in
Indonesia. Baseline (BL) and endline (EL) surveys were conducted before
and after the intervention, which included district training of health workers and
distribution of educational materials on the new policy. MOH/HKI conducted
standardized interviews with health workers in all 3 districts (n=469 at BL and n=513 at
EL), and with mothers who had given birth within the last year (BL) or in the last 3 months
(EL) to collect information on knowledge, receipt of VAC and perceived benefits of VAS
(n=1620 at BL and n=1621 at EL).Asurvey was also conducted at the same time of EL in
3 comparison districts to estimate coverage at BL and EL (n=1619). From the
health worker interviews the following was found: At BL only 41%-60% of midwives and
nutrition staff knew that the red capsule (200.000 IU) is also for postpartum women,
compared to 79%-91% at EL. At EL, more than 95% of the sub-district health center
heads, midwives, and nutrition staff correctly answered that two capsules are the
recommended dose and 90% of midwives answered that the 1 capsule had to be
administered on the 1 day and the 2 within the first week of delivery. The result from the
household surveys showed a ~30% increase in post-partum VAC coverage in
intervention districts over the period of the pilot program (26-53% at BL to 51-81% at EL),
compared to non-intervention districts where coverage did not increase over this same
period (60-68% at BL and 59-66% at EL). Mothers received the capsules primarily from
midwives. At the end of the 6 month pilot program, the coverage remained
well below the MOH target of 100%. To further increase coverage, consideration should
be given to engaging non-formal health workers such as (community health
volunteers) and traditional birth attendants in delivering vitamin A capsules to post-
partum women following delivery. Supported by: USAID Cooperative Agreement No.
497-A-00-99-00033-00
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Helen Keller International, Jakarta, Indonesia, United Nations Chidren's Fund
(UNICEF), Semarang, Indonesia, Ministry of Health, Government of Indonesia (GOI),
Jakarta, Indonesia, Helen Keller International,Asia-Pacific Regional Office, Singapore

kaders

VITAMIN A AND IRON STATUS IN MEXICAN CHILDREN LESS THAN 3 YEARS OF
AGE IN URBANAREAS WITHAND WITHOUT THE OPORTUNIDADES PROGRAM

Background

Objective
Methods

Results

Conclusions

A García-Guerra, L M Neufeld, C Domínguez-Islas, M Flores-López, R García-
Feregrino, J Rivera-Dommarco

: In Mexico, the most important micronutrient deficiencies in children <5
yrs are iron (52%), vitamin A (27%) and zinc (33%). The Program
distributes, among other benefits, a fortified complementary food (Nutrisano).

: To evaluate the vitamin A and iron status of Mexican children 6 to 36 mo of
age in urban localities with (OPO) and without (NOPO). : A
total of 168 children 6 to 36 mo of age were following up four times over the course of
one year to evaluate dietary intake and nutritional status. At the final follow-up, a
venous blood sample was collected for assessment of vitamin A and iron status.
Retinol, ferritin and soluble transferrin receptors (sTfR) serum concentrations were
estimated and compared between children with and without .
Concentrations were also compared between children who reported consuming
Nutrisano regularly during at least one of the four follow-up visits and those who did not
consume the supplement whether or not they received the program. For both
comparisons, multiple linear regression models were used for the concentrations of
micronutrients and logistic regression for the prevalence of deficiencies, after adjusting
for age, sex, condition of acute infection (C reactive Protein >3.0 mg/L) and indicators
of socio-economic status. : There was no difference between children with and
without in mean sTfR, ferritin or serum retinol or in the prevalence of
deficiency (low ferritin: OPO 53%; NOPO 65%, sTfR: OPO 10%; NOPO 18%, Vitamina
Adepletion: 7%; NOPO 11%). Children who consumed Nutrisano had significantly high
serum retinol concentration (p<0.05) than children who did not consume. Similarly,
there was a statistically non-significant tendency towards lower sTfR and higher serum
ferritin concentration in children who consume Nutrisano compared to children who did
not consume the fortified food. : We found no overall impact of the

program on micronutrients status of children in this sample. However,
consumption of the fortified food Nutrisano appears to improve vitamin A and possibly
iron status. Further studies should be conducted to determine the potential of the
targeted fortified food Nutrisano to improve nutritional status of children in the

program.

.

Center for Health and Nutrition Research, National Institute of Public Health,
Cuernavaca/Morelos, Mexico
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This research was funded by the Mexican Government with funds from the Inter-
American Development Bank

71

Tuesday, 17 April 2007Programs

T9 T10

T11 T12



COUPLING DE-WORMING AND VITAMIN A SUPPLEMENTATION: NATIONAL-
LEVEL SUCCESS IN SENEGAL

Background:

Aims
Framework

Outcomes

Conclusions

V Q NDIAYE1 2 3 4 4, D CISSE , I NDAO , MABENDECH , S K BAKER

The 2005 Senegal Demographic and Health Survey estimates that 84%
of children < 5 are anemic. A major cause is intestinal parasites. Starting in 2004 the
Ministry of Health piloted coupling of de-worming with other child survival interventions
in 2 regions with support from UNICEF. The population-based assessment of Local
Vitamin A Supplementation (VAS) Days, carried out in August 2005 showed that 96% of
mothers favored de-worming for their children (full results of this assessment are
presented in an accompanying abstract). The pilot phase and the results of the
assessment led to the decision to take de-worming nationwide in the second VAS
distribution in 2005. : Describe steps and identify lessons learned of this first
nationwide experience of coupling de-worming and VAS. : National
Immunization Days (NIDs) were organized in Senegal in December 2005 and were used
as the delivery platform for both VAS and de-worming. Steps for national scale-up of de-
worming included: development and dissemination of a technical brief, identification and
ordering of medication (mebendazole), incorporating de-worming into management
information system tools and training, development of communication strategy and tools
covering VAS, de-worming and oral polio vaccine (OPV). Because of NIDs door-to-door
distribution was used. Mapping of the intervention areas of health stations and
supervision at all levels were important factors of success. : Tally sheets
show 100% coverage for de-worming and VAS. Mebendazole was well accepted and
tolerated by children. Anecdotal evidence indicates de-worming decreased number of
cases of refusal of OPV. Management of mebendazole stocks was an added burden.
Coupling of 3 interventions (de-worming, VAS, OPV), slowed down the work of the
teams but did not decrease overall coverage. : The first nation-wide
experience of coupling de-worming with VAS was successful and has been adopted for
future rounds, including in Local VAS Days organized in May/June 2006. In the event of
future NIDs, de-worming will be added to the first round of OPV and VAS to the second,
in order to reduce logistic burden. An assessment of the impact on anemia is planned in
2007.
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Food, Nutrition and Child Survival Division, Ministry of Health, Dakar, Senegal, Helen
Keller International, Senegal Office, Dakar, Senegal, UNICEF, Senegal Office, Dakar,
Senegal, Helen Keller International, Regional Office forAfrica, Dakar, Senegal

IMPROVED MICRONUTRIENT STATUS OF SCHOOL-AGE CHILDREN
FOLLOWING THE INTRODUCTION OF SCHOOL HEALTH AND NUTRITION
INTERVENTIONS IN ETHIOPIA

Background

Aims:

Methods:

Results:

Conclusion

T Kassa
Save the Children USA,AddisAbaba, Ethiopia

Teff

: Although school-age children are not at a high risk of mortality, they
suffer from high levels of micronutrient deficiencies and helminth infections, which
affect their ability to attend school and learn to their full potential. School-based Health
and Nutrition (SHN) interventions are highly cost effective, which improve children's
health and nutritional status, increasing their school performance. In 2003, Save the
Children therefore initiated an SHN program in rural primary schools in Woliso District
in Ethiopia. The main interventions included mass de-worming, Vitamin A
supplementation, improvements to the water and sanitation facilities, promotion of
school gardening and behavior centered health education. The program was
evaluated in 2006 and the results are described below: To compare the
prevalence of anemia, vitamin A deficiency and helminth infections amongst school-
age children at baseline and three years after the introduction of the School Health
and Nutrition program. 397 school children were randomly selected at
baseline and follow-up surveys from the same 16 schools in three districts. Physical
examination of eyes were conducted using bright light for signs of Xerophthalmia
(Bitot's spot) as recommended by WHO (WHO,1994); Hemoglobin levels were
determined using a HemoCue Blood-Hemoglobin system (HemoCue AB, Box 1204,
SE-262 23 Ängelholm, Sweden). Stool samples were collected from individual
children and analysed with the Kato-Katz technique. Results from both surveys were
compared using SPSS. The prevalence of anemia fell significantly from
10.4% at baseline to 1.5% at follow-up survey; The prevalence of bitot spots fell from
3.3% to 0.6%; and the prevalence of helminth infections fell from 43% at baseline to
26%. : The prevalence of anemia is relatively low in Ethiopia because of
the widespread consumption of . The drop from 10.4% to 1.5% is therefore likely to
be almost entirely a result of the deworming and vitamin A supplementation, which are
both linked to hemoglobin status (PCD, 1999; Beasley, 2000). The reduction in clinical
signs of vitamin A deficiency and worm infections observed over the same period
strengthens this argument. Routine school-based deworming and vitamin A
supplementation combined have been estimated to cost approximately $0.3 per child
per year (World Bank, 2002). There is substantial evidence linking nutritional status
and cognitive development, school performance, attendance and completion World
Bank, 2002). This study shows that SHN programs can improve children's
micronutrient status, even in low prevalence areas, potentially effecting their school
achievement.

COMMUNITY DRIVEN COMPREHENSIVE ANEMIA CONTROL PROGRAM CAN
REDUCEANEMIAAND IMPROVE OVERALL HEALTHAND NUTRITION STATUS

Background:

Aims:

Framework:

Outcomes:

Implications:

DAsh1 2 3, S Tatala , M Latham

On Chole Island, Mafia District in Tanzania we are addressing the
alarmingly high prevalence of anemia (> 70% of 1,000 inhabitants) with a
comprehensive anemia control program. In this coastal area anemia affects all age
groups and is associated with high morbidity and low productivity. Dietary data revealed
low consumption of fruits, vegetables and foods of animal origin. Fish consumption is
low, especially among children, because most of the local catch goes off island to
markets in the capital city. Poor sanitation (<50% households with latrines) is linked to
very high prevalence of parasitic infections (>60%), including hookworms. Use of
mosquito nets was relatively low (40%). Most efforts to reduce anemia focus on
single interventions such as supplementation. We addressed the multiple causes of
anemia by employing a community driven program centered on behavior change
communication (BCC). Formative research was conducted to develop
the communication plan and effective messages. We used interactive BCC strategies
including participatory drama, community mobilization, village health days, and
demonstrations as the main communication channels. We formed and trained a youth
drama group to create and perform educational dramas and songs on several themes:
causes and consequences of anemia; promotion of homegardening of indigenous
vegetables and fruits; recipe demonstrations; sanitation improvement; deworming; and
promotion of net use. The community was facilitated to build several public latrines.

Recent Year 5 endline data revealed that anemia was greatly reduced by
>50%. Awareness of the health consequences of anemia improved among the
community. More than 50% of households practiced homegardening resulting in an
overall improvement of quality of diet. Consumption of fish increased among children.
Parasitic infections among schoolchildren dropped from 73% to 17%. Childcare hygiene
improved and indiscriminate defecation around households and along the beach
decreased. Communities can be involved and in charge of behavior
change efforts to reduce anemia when trained on leadership skills; social mobilization
techniques; and creation of effective health and nutrition BCC messages that appeal to
their community. The effectiveness of our multifaceted program provides much needed
evidence to policy makers and program managers on community based ways to reduce
the complex problem of anemia.
Funded by DANIDATanzania
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URC/Quality Assurance Project, Dar es Salaam, Tanzania, Tanzania Food and
Nutrition Centre, Dar es Salaam, Tanzania, Cornell University, Ithaca, United States

'NUTRI-CANDY' INCREASES PARTICIPATION IN INTEGRATED CHILD
DEVELOPMENT SERVICES IN BIHAR, INDIA

Background:

Aims:

Framework:

Outcome:

Implications:

T Pant Joshi , S Bulusu ,ABhutani ,

The Integrated Child Development Services Program (ICDS) of the
Government of India is the largest supplementary nutrition program in the world today,
with an integrated package of early childhood services targeting children up to 6 years,
pregnant/lactating women & adolescent girls belonging to poorest communities. The
supplementary food provided by the ICDS scheme has calories and proteins but lacks
in micronutrients. In the state of Bihar the Under-Five Mortality rate is 105.1 per 1000
live births, and 81.3% of children under three years suffer from anemia. The aim
of the project was to improve micronutrient status of preschool children,
pregnant/lactating women and adolescent girls from low-income families through
provision of an innovative multi-micronutrient filled candy (containing iron, vitamin A,
folic acid and vitamin C), developed by the Micronutrient Initiative (MI), and to
simultaneously improve the attendance of beneficiaries at all the supplementary
nutrition centers in Bihar, India. The ICDS in Bihar reaches the low-
income group beneficiaries through nearly 60,000 centers spread across the State.
This infrastructure was used to provide one 'Nutri-Candy' to 3.53 million beneficiaries,
every day for 300 days in a year. The candies are centrally procured and distributed to
each of the centers. Training and IEC are important components of the program.
Monitoring is built into the routine reporting of the ICDS system under an ad hoc Project
Management Unit. A substantial (35%) increase in the attendance of pre-
school children was observed at the centers (over six months) during the period that the
nutri-candy was provided. Additionally, subjective improvement in health was narrated
by the beneficiaries as a result of the increased micronutrient intake. Qualitative
assessment in some centers also reported an increase in utilization of other services of
the centers like immunization and health education. 'Nutri-Candy' has
proved to be an acceptable (>90% compliance), popular and cost effective solution
(US$ 1.2 per child per year) for delivering micronutrients, especially iron, where
compliance with supplements is a big problem due to side effects. Given the strong
demand and success of the project in increasing attendance at the centers, the State
Government of Bihar is supporting the project with its own funds while the MI continues
to provide technical and monitoring support a good example of local ownership of the
program that will contribute to its long-term sustainability.

1 1 1 2S Chaturvedi
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The Micronutrient Initiative, New Delhi, India, Dept. of Women & Child Development,

Govt. of Bihar, Patna, Bihar, India
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AN EVALUATION OF AN INNOVATIVE APPROACH TO VITAMIN A
SUPPLEMENTATION IN JHARKHAND, INDIA

Background:

Aims:

Outcomes:

Implications

M Shukla , S Shivandu , , J Madulika

Vitamin A deficiency has been recognized as one of the major
preventable nutrition and public health problems. Twice-yearly supplementation efforts
for children take place in a variety of countries, with mixed results. VAS for children in
India is limited to children 9 months to 3 years however in Jharkhand, a newly created
state- supplementation efforts are extended to 72 month old children.As in most of India,
previous policy included one month of special outreach activities in June and December
to supplement children using community outreach of auxiliary nurse midwives (ANM)
and social mobilization throughAnganwadi workers (AWW) .According to the microplan
created by each district primary health center, eachANM visited villages in the field twice
a week. Each ANM visited each village twice during the month of project activities. This
policy was amended in June 2006 such that supplementation activities will take place for
2 weeks in the beginning of June and December 2006. The change in focus occurred as
State health officials felt that health workers and mobilizers lost intensity over the one
month period. It is hoped that the 14 day strategy will increase coverage. ANM will be in
the field all 14 days (rather than 8-9 days over the course of a month in the previous
schedule) each community will be visited 3 times in this period. Focus activities in June
and December include routine immunization, VAS, deworming and provision of iron
tablets. Additionally the state has augmented the campaign structure with two weeks of
outreach activities in July and January and will focus on routine immunization and
malaria prevention and two weeks in August and March will focus on routine
immunization and tuberculosis screening. The costs of the new focus is expected to be
the same as previous outreach activities for vitamin A. Coverage and awareness
of vitamin A supplementation and routine immunizations will be compared between the
former strategy in December 2005 and the current strategy as measured in the
December, 2006 and January, 2007 outreach activities. Coverage of deworming, iron
supplementation and malaria screening provided will also be presented.
Coverage of vitamin A, provided by a population based household survey of Jharkhand
in January, 2006 was approximately 64% while fully immunized coverage was 38% and
19% using mother's recall and documented sources. :The results of this
evaluation have significant policy implications as Jharkhand is the first state to change
its strategy to the intensive 2 week activities and higher coverage could suggest ways to
improve supplementation throughout India.
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A2Z Project, AED, Washington DC, United States, Ministry of Health and Social
Welfare, Jharkhand, India, UNICEF, Jharkhand, India

ESTABLISHING A MONITORING SYSTEM FOR MN PROGRAMS IN A
DECENTRALIZED HEALTH SYSTEM IN THE PHILIPPINES THROUGH A
TECHNICALASSISTANCE PACKAGE

Aims:

Strategy:

Outcome:

Implications:

E Tandingan1 1 3 4 1 2 2

1 1 1
, E Barquilla , L See , C Canda , C Lopez , S de Pee , N Haselow , D F

Reario , E C Puertollano , E Villate

Micronutrient (MN) interventions in the Philippines include MN
supplementation, dietary diversification, and food fortification; despite these, MN
malnutrition is still a public health problem. In support of the devolution of health and
nutrition services from the National Government to Local Government Units (LGU),
Helen Keller International (HKI) and the Department of Health (DOH) carried out a
technical assistance (TA) program with USAID funds to support the delivery of MN
interventions. The assistance included training on program planning; establishing local
monitoring systems; technical updates on the MN Program; and training on social
mobilization/advocacy. The establishment of a local monitoring system for the MN
Program was prioritized in order to collect timely and accurate coverage statistics in lieu
of expensive and labor-intensive coverage surveys. A special study in a subset of the
assisted LGUs was conducted to assess changes in selected nutrition parameters.

To establish a local monitoring system for the MN Program and to assess MN
intervention coverage after the introduction of a TA Program to local health systems.

In partnership with DOH and selected LGUs, a draft monitoring system was
developed and pilot-tested. It was then introduced for implementation in 28 provinces,
16 cities and 75 municipalities of the country. Prior to and during implementation, the
LGU technical staff were trained, coached and mentored on the local monitoring
system. A baseline/endline survey covering 6,015 households in three assisted-LGUs
and in three non-assisted LGUs comprised the special study areas. The
LGUs have demonstrated that they can establish local monitoring systems for MN
Program and collect similar information that are gathered from coverage surveys.
These information have been used to plan and leverage support, i.e. purchase of VAC,
funds for social mobilization and IEC materials, from LGU officials. Initial analyses of
the special study show greater increases in MN intervention coverage and outcomes in
areas that received the TA program. These include knowledge of mothers on FF;
receipt of two VAC among 12-59 months within a year; awareness of store-owners on
FF and availability of FF in retail food shops. The establishment of a local
monitoring system for MN program, when done properly, provides the necessary and
useful information for MN Program Management. A well-designed TA program to
improve local nutrition program management can increase MN intervention coverage
and outcomes.
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Helen Keller International, Manila, Philippines, Helen Keller International, Asia Pacific
Region, -, Department of Health, Manila, Philippines, Provincial Health Office,
Pampanga, Philippines

Background:

LARGE MULTI-COUNTRY INTEGRATED MICRONUTRIENT INTERVENTIONS
CONTRIBUTE TOACHIEVING GLOBAL NUTRITIONAND HEALTH TARGETS

Background:

Aims:

Framework:

Outcomes:

Implications:

K Siekmans, B Main, J Hildebrand, C MacDonald

A 1994 World Bank report predicted millions of lives could be saved by
eliminating vitamin and mineral deficiencies. The MICronutrient and Health (MICAH)
Program addressed malnutrition in women and children in five African countries
between 1996 & 2006. With CIDA funding, WV Canada worked with WV partners
in Ethiopia, Ghana, Malawi, Senegal and Tanzania to develop integrated, community
owned nutrition and health programs. MICAH partnered with existing
delivery systems to improve their capacity to impact health & nutrition. Fortification,
supplementation and dietary diversification were implemented to improve dietary
intake. Communities were empowered to promote exclusive breastfeeding, animal
source foods, household gardens, latrine construction and use, which along with
enhanced capacity of health workers, laid the framework for a sustainable nutrition and
health infrastructure. Primary health care was improved to reduce the impact of malaria,
diarrhoea and parasites. Impact was measured through a comprehensive baseline
survey of 18,250 households (1996/1997/2003), follow-up survey of 15,500 households
(2000/2001) and final survey of 11,650 households (2004/2005/2006). Qualitative and
quantitative data were collected on nutrition, health and food security.
Bitot's spots were reduced from 6.4% to 0% in Ethiopian preschoolers and vitamin A
coverage increased from 9 to 70%. Anemia dropped from 43% to 18% in women in
Ghana and 72% to 51% in Tanzanian women, 75% to 31% in children under 5 from
Ghana, and 84.8% to 68.6% in Senegal. In Malawi, Iodine Deficiency Disorder
decreased from 16% to 1% and total goitre rate dropped from 19% to 4%. Iodized salt
use increased from 38% to 63% in Ghana. Overall nutrition improved with decreased
stunting from 43% to 28% in Tanzanian children, decreased wasting from 29% to 13% in
Malawian children and decreased wasting from 22% to 9% in children in Ghana. Cost
per direct beneficiary per year, was as follows: vitamin A supplementation $0.67; iron
supplementation $2.75; iodised salt $1.16; community milling $1.28; malaria control
$6.95; control of other diseases $2.62. The MICAH project improved
nutritional status of women and children in Ethiopia, Ghana, Malawi, Senegal and
Tanzania and helped build sustainable infrastructure and capacity for health and
nutrition. MICAH demonstrated how integrated nutrition interventions can impact
MDGs. Scale-up of large-scale nutrition interventions like MICAH offers potential to
improve quality of life for women and children.

World Vision Canada, Toronto, Ontario, Canada

EFFECT OF DRINKING WATER FORTIFICATION WITH IRON AND VITAMIN C IN
NUTRITIONAL STATUS AND REDUCING ANEMIA AMONG CHILDREN IN DAY
CARE CENTERS OF BELO HORIZONTE CITY, BRAZIL

Background:

Aims:

Framework:

Outcomes:

Implications:

J Lamounier

<

, F Capanema, D Rocha, J E Dutra de Oliveira, C Nogueira de Almeida, R
Carvalho Norton

Iron deficiency anemia is an important nutritional problem in the
developing world and children are a group of risk, with repercussions in nutritional state
of them. It is considered a public health problem in Brazil with higher prevalence rates.
Programs that can prevent nutritional deficiencies are very important to protect
children, particularly iron deficiency anemia and its impact on growth. To
evaluate the effect of the water fortified with iron and vitamin C in reducing anemia and
its repercussion on the nutritional status of infants enrolled in day care centers of Belo
Horizonte City. From August to December/2005 it was evaluated the
impact of a intervention program using a fortified water in 1860 children, ranged from 6
to 72 months, enrolled in day care centers of east region of Belo Horizonte, Brazil.
Anthropometric measures and hemoglobin (Hb) levels was carried at the beginning
and the end in a randomized group of 321 infants, considered a controlled group for
themselves. Weight/age, weight/height and height/age score Z were utilized to
determine nutritional status. Children with score Z lower to -2 were considered
malnourished and at risk between -2 and -1 score Z. Blood samples were collected to
determine Hb values by ß-hemoglobinometer. The cut off point for anemia was Hb <
11.3 g/dL (WHO criterion of Hb <11.0 + 0.3g/dL variation of the device). Data were
analyzed in Epi-Info 6.01. It was evaluated 321 children, medium of age of
45.1 15.9 months, being 51.4% male. Distribution by age group: 75% age 24
months, 38.6% 24 to 48 and 27.1% > 48. Medium of Hb: 11.8 1.3g/dL with a
prevalence of anemia = 37.1%. After five months, the prevalence reduced to 11.5%
and medium of Hb increased to 12.9 14.0 g/dL. At the beginning, the prevalence of
malnutrition was of 4.9% and 6.3% for weight/height and weight/age, respectively.
After fortification those prevalence reduced for 4.6% (weight/height), 2.5%
(weight/age). For children at risk for malnutrition prevalence rates decrease from
17.3% to 11,6% (weight/age), 14.8% to 14.1% (weight/height) and 16.9% to 5.6%
(height/age). This study confirms the effectiveness of the use of the
fortified drinking water with iron and vitamin C in decreasing anemia with an
improvement in the nutritional state in childhood. Therefore, it could be applied in large
scale as a public health program, contributing to reduce malnutrition.
Research supported by: FURNAS CENTRAIS ELÉTRICAS, FAPEMIG, CNPq

1 2
UFMG, Belo Horizonte, MG, Brazil, USP, Ribeirão Preto, SP, Brazil










73

Tuesday, 17 April 2007Programs

T17 T18

T19 T20



THE CHALLENGE OF HAVING INTEGRATED DELIVERY PROCESSES FOR EACH
OF THE ANAEMIA CONTROL STRATEGIES AVAILABLE, ACCESSIBLE AND
FUNCTIONING IN MALI

Background:

Aims:

Methods:

Results:

Conclusions:

S Traoré1 1 2 2 3 3

rd

nd rd

nd rd

, LMahy , MAg Bendech , S Baker , S Guindo , B Konate

DHS-2001 data show that in Mali the maternal mortality rate is very high:
528 deaths per 100,000 live births.Anaemia is a public health problem: 63% of women of
reproductive age (WRA), 73% of pregnant women and 82% of children under five years
are anaemic. The aetiologies of maternal anaemia include iron deficiency, malaria,
Vitamin A Deficiency, and intestinal parasites. A previous study (Aguayo , 2004) has
shown that in Rural Mali, prescription rates for anaemia control are high, women's
adherence acceptable, drug supply problematic, women's/provider's knowledge about
anaemia poor and provider's counselling to women sub-optimal or non-existent.
To obtain an estimate for integrated anaemia control related indicators as a baseline
prior to the implementation of a 4-year USAID-funded Child Survival Nutrition project.

A cluster sampling methodology was used to select 30 clusters (villages) in
the typical rural region of Koulikoro in Southeastern Mali. The survey targeted mothers of
children 0 to 23 months, their child and pregnant mothers (? 3 months). Capillary blood
has been taken from 137 pregnant women and 243 children to assess haemoglobin (Hb)
level using Hemocue ™ hemoglobinometer. 300 mothers, 288 pregnant women and 44
health staff have been interviewed. 93% (confidence interval CI: 90 96%) of
children 0 to 23 months have Hb<110 g/L; a stunning 98% of children 12 to 23 months
have Hb< 110g/L (11.7%have Hb<70g/L); 54% of women (in the 3 trimester of
pregnancy) have Hb<100g/L and 77% Hb<110g/L. Although 71% (CI: 64 77%) of
women with a child less than 1 year old attended at least 3 antenatal clinics, only 36%
(CI: 31-42%, n=272) of pregnant women (in 2 or 3 trimester) took an iron/folic acid
(IFA) tablet in the last 24 hours. For malaria control, 58% of 2 and 3 trimester pregnant
women received their first dose of Sulfadoxin-pyrimethamin (SP), 16% received a
second dose; 48% of children slept the previous night under an insecticide treated
bednet (ITN), mostly with their mothers. Although 69% of mothers report to wash their
hands with soap or ash, only 1% of mothers wash their hands with soap on all 4
recommended occasions. Only 8% of pregnant women (CI 4-12%, n=187) were
dewormed (100% of 30 health centres reported deworming drug stock out in the last 6
months). These results call for an integrated approach to anaemia
control, including malaria control, iron deficiency control and anti-helminthic treatment.
High coverage for all indicators in the same population at the same time is necessary to
ensure reduction of anaemia prevalence.
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Helen Keller International Mali office, Bamako, Mali, Helen Keller International Africa
Regional Office, Dakar, Senegal, Regional Directorate of Health, Koulikoro, Mali
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GROWING HEALTHY BABIES: A POSITIVE DEVIANT APPROACH TO
PREGNANCY IN THE REPUBLIC OF GUINEA

Background

Aim

Implementation process

Outcomes

Implications:

J Peterson , , MAg Bendech , M Daffe

: Guinea has some of the highest anaemia rates in the world. 76.6% of
children under five and 53.3% of pregnant women are moderately or severely
anaemic. 34.8% of children under five are stunted, and maternal mortality is 847
women per 100,000 live births (DHS 2005). In 1998,Africare/Guinea received funding
from USAID to apply a positive deviant approach to community based nutritional
rehabilitation of moderately malnourished children, using the hearth model. The
program proved so successful that HKI and Africare joined forces in 2002, to test a
similar approach to reduce anaemia in pregnant women. The program is currently
implemented in 52 communities in Upper and Middle Guinea, with support from
USAID. : To reduce anaemia in pregnant women using a combination of
micronutrient supplementation (60 mg iron as ferrous sulphate + 0.4 mg folic acid),
medication (fansidar® or chloroquine for malaria, 500 mg mebendazole for worms,
and appropriate vaccinations), enhanced community based pre-natal care (linked to
vaccination outreach programs, to reduce cost), and dietary improvement using local
knowledge and ingredients. : Public health workers,
community health committee members, traditional leaders and traditional birth
attendants were trained in the approach. Women in their first or second trimester were
identified and encouraged to participate in the program. One woman from each group
of pregnant women was identified and selected as a model mother based on criteria
established by local health personnel with inputs from HKI staff. Model mothers were
trained to facilitate monthly meetings and to share their nutritional knowledge and
appropriate child care practices with participants. During meetings participants also
received iron folic acid supplements, mebendazole, chloroquine/fansidar®, and a
tetanus toxoid vaccination from local health staff, and weight, height, and haemoglobin
levels were measured. Hemoglobin level was assessed with HemoCue™ :
Preliminary results indicate that the average number of prenatal examinations
increased from 1 to 3, and mean haemoglobin levels in Year 1 participants (n=206)
increased from 10.8 (± 1.53) g/dl to 12.2 (±0.72) g/dl. The average birth weight of
babies whose mothers participated in the program was 3.26 kgs. Mothers and
midwives report that giving birth is easier, women recover faster from birthing, and
infants are less often sick. According to a recent evaluation conducted
by Africare, immediate and exclusive breastfeeding have significantly increased in
participating communities.Adetailed impact evaluation will be conducted in November
2007, and will include cost/benefit analysis and scale up recommendations.

1 1 1 2LToure
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Helen Keller International, Conakry, Guinea, Ministry of Public Health, Conakry,
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EFFECTIVENESS OF A LARGE-SCALE MULTIPLE-SECTOR PROGRAM TO
REDUCEANEMIAIN GHANAIANAND MALAWIAN WOMEN

Background:

Aims:

Framework

Outcomes:

Implications:

C MacDonald1 1 2 3 1, B Main , R Namarika , M Neequaye , K Siekmans

Although it is well known that anemia is a result of multiple causes and is
exacerbated by drought and HIV/AIDS, there are few reported examples of integrated
programs effectively addressing the various causes of anemia, especially in difficult
contexts. This paper compares the effectiveness of an integrated multi-sectoral
program to decrease anemia among Ghanaian and Malawian women, the latter facing
the additional burden of recurrent droughts and high HIV prevalence. : The
anemia program was implemented as part of a comprehensive MICronutrient And
Health (MICAH) program implemented from 1996 to 2005 to improve nutrition status of
women and children through sustainable, community based interventions, in
collaboration with national government ministries, managed by World Vision (WV) and
funded by CIDA/WV. The MICAH program, targeting 1.8 million people in Malawi and
150,000 in Ghana, included interventions to increase dietary iron intake and availability,
decrease contributing diseases (e.g., malaria, hookworm), build capacity and increase
advocacy for improved iron programs. Program effectiveness was evaluated by
comparing cross-sectional surveys in 1996/7, 2000 and 2004. Anemia
prevalence among Ghanaian women decreased from 48% (1997) to 16% (2004) in
MICAH areas, remaining at 32% (2004) in comparison areas. Weekly iron/folic acid
(IFA) supplementation increased in MICAH (76%) but not in comparison (2%) areas, as
did improved malaria prevention. Asimilar decrease in anemia from 60% (1997) to 18%
(2004) was achieved among pregnant women (PW) in MICAH areas, but not in
comparison areas (36%), despite similar IFA coverage to PW in both MICAH (69%) and
comparison areas (65%). In Malawian women, hemoglobin levels increased
significantly in the MICAH communities from 2000 (11.8 1.7 g/dL) to 2004 (12.3 1.3
g/dL), while no change was observed in the comparison areas. Coverage of weekly
iron-folic acid supplements, insecticide treated bednets, raising small animals and
fortified flour was significantly higher in MICAH than comparison communities in 2004.

Weekly IFAsupplementation to non-pregnant women in combination with
multiple integrated interventions, contributed to dramatic decreases in anemia in
women in Ghana, and although to a lesser degree, in Malawi, demonstrating that
anemia can be impacted even in difficult contexts. Further work is required to
understand the relative contributions of interventions and to improve outcomes in
drought-prone and high HIV prevalence contexts.
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World Vision Canada, Toronto, Ontario, Canada, World Vision Malawi, Lilongwe,
Malawi, World Vision Ghana,Accra, Ghana


 


PREDICTORS OF CHILD GROWTH OUTCOMES FROM AGRICULTURAL,
ENVIRONMENTAL, HEALTH AND NUTRITIONAL INTERVENTIONS IN ETHIOPIA,
GHANA, MALAWIAND TANZANIA(MICAH)

Background:

Objective: Methods:

Results

Conclusion:

B Main1 1 1 1 2 3

4 5
, K Siekmans , G Rose , J Hildebrand , R Namarika , M Neequaye , M H

Balcha ,ARugaimukam

An integrated micronutrient and health (MICAH) program was
implemented by World Vision in Ethiopia, Ghana, Malawi and Tanzania from 1996/7 to
2005 to improve child health and nutrition by reducing micronutrient deficiencies
through a range of educational, agricultural, environmental and health provision
interventions. Comparison of cross-sectional surveys at inception (1996/7) and
completion (2004) showed improved nutrition and health among children under 5
years. Low height-for-age (HAZ<-2) prevalence decreased by 15-36% and low weight-
for-age (WAZ<-2) decreased by 25-55% in program areas over the intervention period.

Identify best predictors of improved child growth outcomes.
Using 2004 survey data for children 6-59 months of age from project and comparison
households in four countries, similar logistic regression models were built based on a
child well-being framework that included variables for food intake, health seeking
behaviours, household environment and potential confounders. : Prevalence
of underweight ranged from 14% in Malawi to 18% in Ghana and 37% in Ethiopia while
prevalence of stunting ranged from 27% in Ghana to 39% in Malawi and 41% in
Ethiopia. In Malawi, weight-for-age (WAZ n=1613) was positively associated with
belonging to a MICAH village, living within 8km of a health facility and ownership of a
latrine. Wealth accounted for the greatest variation in WAZ; families with the lowest
asset scores had the worst outcomes. Height-for-age (HAZ, n=1521) was positively
associated with the consumption of 2 protein forms and belonging to a MICAH village.
In Ethiopia, full immunization, child's age and mother's marital status were positively
associated with HAZ (n=851). Breastfeeding, vegetable consumption and maternal
education level were positively associated with WAZ (n=900). In Ghana, child's use of a
bednet the previous night was positively associated with WAZ (n=1261) and HAZ
(n=1250). Child's sex and household assets were also positively associated with HAZ.
In Tanzania, deworming within the last 6 months was positively associated with HAZ
(n=392) and household assets was negatively associated with HAZ.
While no consistent predictor variables emerged for improved growth outcomes in
children across countries, results do show impact on growth of children.
*Funded by Canadian International DevelopmentAgency
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World Vision Canada, Toronto, Ontario, Canada, World Vision Malawi, Lilongwe,
Malawi, World Vision Ghana, Accra, Ghana, World Vision Ethiopia, Addis Ababa,
Ethiopia, World Vision Tanzania,Arusha, United States
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ANAEMIA PREVENTION AND CONTROL PROGRAMME IMPACT EVALUATION IN
UZBEKISTAN, 2005

Background:

Aims:

Framework:

Outcomes:

Implications:

S Tazhibayev1 2 3, D Suleimanova , S Rakhimdjanov

Iron deficiency anaemia is one of the most alarming issues of
Uzbekistan's healthcare. 60,4% of 15-49 years aged women and 60,8% of 6-59 months
aged children were anaemic according to DHS-1996 data. According to DHS-2002
results, the prevalence of anaemia among 6-59 months aged children was decreased to
49,2%. In 1996-1997, Ministry of Health (MoH) in collaboration with UNICEF, WHO and
UN University designed Anaemia Prevention and Control (APC) Programme, which
included supplementation, fortification and dietary diversification components. TheAPC
activities on iron-folate supplementation and dietary diversification with financial and
technical support of UNICEF and JICA started in 1999-2006 in different regions.
The main objective of the survey was to evaluate the impact of iron-folate
supplementation and dietary diversification components of APC Programme on the
prevalence of anaemia in Uzbekistan. Iron-folic acid supplementation and
dietary diversification project is being implemented in 7 of 14 oblasts (regions). A
regional level survey for the APC programme evaluation in three (Karakalpakistan,
Khorezm and Fergana) of these 7 oblasts of Uzbekistan was carried out in September-
October 2005. Assessment of trends in anaemia prevalence in target
oblasts is based on sampling of target groups using DHS-type household based
methodology which allows comparison of obtained data with data from DHS 1996 and
DHS 2002. A total of 3000 subjects (500 children and 500 women in each of three
oblasts) were targeted and selected with probability equal to population size, and their
haemoglobin level in capillary blood was analyzed by Hemocue spectrometer.
Questionnaire based interview of all women was conducted. The overall prevalence of
anaemia among women (37.1%) and children (32.9%) was significantly lower in
comparison with appropriate DHS data. The anaemia level was much lower among
those women and children, who took iron-folate supplements more than 12 months (by
40.6% and 50.7%, accordingly) and changed their dietary intake and food preferences
(by 51.6% and 36.3%, accordingly) during last years in comparison with those who did
not. The recommendations on further implementation ofAPC programme
and achieving its sustainability in Uzbekistan were elaborated, including the
recommendations on general policy, supplementation, fortification, dietary
diversification, monitoring and evaluation, capacity building, information, education and
communication.
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Kazakh Academy of Nutrition, Almaty City, Kazakhstan, Institute of Haematology and
Blood Transfusion, Tashkent City, Uzbekistan, UNICEF Uzbekistan, Tashkent City,
Uzbekistan

ADOLESCENTANEMIAPROGRAMS IN INDIA REVIEW OF IMPACTAND COST

Background:

Aims:
Framework:

Outcomes:

Implications:

ADwivedi1 2, W Schultink

Adolescent anemia is highly prevalent in many areas of the world. In
India it is estimated that up to 90% of adolescent girls are anemic. In a collaborative
effort between several Government departments and with support from UNICEF India,
weekly iron-supplementation programs to control anemia in adolescent girls were
initiated in 13 states. The Micronutrient Initiative also supported the program in one
state. The aim of the programs is to decrease the prevalence of anemia in
adolescent girls prior to marriage and their first pregnancy. The 13
adolescent anemia programmes have a common set of general goals/objectives but
were initiated at different times with modifications in terms of scope and activities in line
with state specific issues. 7 of the 13 programs have conducted an impact evaluation
measuri

grams provided the tablets at school for girls going to school, and through a
government program for non-school going girls. The combined target population of the
13 programs at the time of this review was estimated to be 8.8 million. The programs
also included other activities such as counselling, educational materials, monitoring
cards, life skills education and deworming tablets. The 7 programs that
had conducted impact evaluations revealed statistically significant decreases in
anemia prevalence (p<0.001) from baseline to endline in comparison to a control
group. Prevalence of anemia at baseline varied from 54% to as high as 99%. At
endline anemia prevalence ranged from 13% to 80%. The decrease in anemia
prevalence varied from 8 to 50 percentage points after one year. One program/study
reported a 70 percentage point reduction in anemia prevalence after 2 years. Once an
initial training and monitoring system/tool has been put in place, the actual cost of
implementing the program is estimated to be minimal (average cost: US 58 cents or
Indian Rs. 25 for one girl for one year). The information summarized in
this review provides evidence that weekly iron/folate supplementation to adolescent
girls is effective and efficient, and the programs should be replicated in areas where the
problem exists.
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Micronutrient Initiative, New Delhi, India, UNICEF - India, New Delhi, India
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haemoglobin levels. All programs provided adolescent girls with iron/folate
tablets (100 mg iron and 400 g of folate) on a weekly basis for a minimum of six months
or one year (for two years in one program) at the time of the impact evaluations.
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LAUNCHING A COMMUNITY-BASED ANEMIA PROGRAM FOR SCALE-UP IN THE
STATE OF JHARKHAND, INDIA

Background:
Aims:

Framework and Intervention:

Outcomes:

Implications:

M Shukla1 2 3 3 4 5 1 1,ABhagat , P M Beck , B Tirkey , R Tandon , LPalo ,AStormer , P Harvey

The project area was an underserved, insurgency area with a population
of 450,000 and a prevalence of anemia of over 80% in women. This intervention
was developed and implemented in five blocks of Gumla District to establish a model for
subsequent scale-up across the state. The intervention
focused on motivating existing health workers and community members to recognize
the importance of anemia, understand the barriers to reducing it, and to take action to
address them. A local NGO in the area had no previous involvement in health programs
but was trusted by the population and served as a bridge between communities and the
government health system. Strong political and donor support also was demonstrated.
The anemia services promoted include iron folic acid supple-mentation (IFA), and
control of malaria and parasitic worms. Access to and quality of services was enhanced
by promoting the supply of IFA and coordin-ating with twice-annual
immunization/vitamin A “catch-up rounds.” A 3-day training program increased the
awareness, knowledge, motivation, and counseling skills of 1245 health workers and
495 community volunteers. Opinion leaders from each village participated in the last day
of training. Their role was to encourage pregnant women to attend prenatal clinics and
support compliance with daily IFA. We assessed hemoglobin (Hb) in health workers and
volunteers primarily as a motivational strategy. More than 80% were anemic and this
finding was used in raising awareness of anemia. Women also received support in
compliance from their families as well as personal follow-up from volunteers.Adolescent
girls took IFAweekly at fixed-day community meetings. Volunteers collected information
weekly on reported compliance, problems encountered, and the support they received.

After 4 months of implementation, more than 30,000 women and
adolescents (85% of target populations) were reported to be complying with IFA. Key
findings from an independent evaluation undertaken 3 months after project completion
show that: a) anemia in health workers and volunteers had dropped by 50% (p<.01); b)
the experience of treating their own anemia motivated health workers for program
action; c) a substantial increase in demand for IFA was attributed to increased trust in
health workers and to communication among women themselves; d) some “volunteer
fatigue” was noted and refresher trainings were recommended. The State
Government will be scaling up this program in five additional districts in 2006, a
population of about five million.
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A2Z Project, Ranchi, Jharkhand, India, Vikas Bharti Bishunpur, Ranchi, Jharkhand,
India, Government of Jharkhand, Ranchi, Jharkhand, India, USAID/New Dehli, New
Delhi, India, MOST Project,Arlington, VA, United States

AN INNOVATIVE TRAINING STRATEGY TO INCREASE THE QUALITY OF AN
ANEMIAPROGRAM IN JHARKHAND, INDIA

Background:
Aims:

Framework:

Intervention:

Outcomes:

Implications:

R Shrestha1 2 2 3 4 1, P Harvey , M Shukla ,ASingh , P M Beck , LPalo

The prevalence of anemia among women and adolescents in the State
of Jharkhand, India, is over 80 percent. We describe here a training curriculum
designed to establish and sustain community networks of volunteers, create advocates
for anemia prevention, and enhance the counseling skills of health workers,
volunteers, and family members. This curriculum was based upon two
premises: a) village volunteers with limited education can and should understand the
basic principles of anemia and anemia control, such as consequences, causes,
prevalence, methods of control, and major barriers to iron folic acid supplementation
(IFA); and, b) enhancing the skills of health workers and volunteers in counseling and
advocacy is critical. External technical staff undertook focus group
discussions with pregnant women, NGO fieldworkers, and government staff
responsible for anemia programs. Resulting data on the perceptions of anemia and
barriers to effective programs were combined with existing communication materials
and used to draft a core curriculum. In addition to the curricula, the training package
included visual aids, a flip chart, handouts, and counseling cards for family members
and advocates. All were translated into Hindi. A training cascade was used. Six Super
Master Trainers were trained and they in turn trained 75 candidate Master Trainers
(MTs) over 3 days. Of these candidates, 25 MTs were selected and they conducted the
final three-day training of 1245 frontline functionaries. Close to 500 community
advocates attended the final day of these trainings and worked with functionaries to
plan activities that linked health facilities with communities. All trainings used
participatory approaches to learning including brainstorming, group work, role-play,
case studies, story-telling, and open discussions. An independent
evaluation was carried out 12 months after the training was completed. Functionaries
reported being more confident and strongly motivated to support the program. A better
understanding of the importance of IFA during pregnancy helped them in counseling
clients. The need to provide adolescents with IFA was a “revelation” for some. After the
training, community leaders reported a better appreciation of, and commitment to,
action on anemia. Families, and even husbands, became supportive of IFA
supplementation. In scale up, refresher training will be needed to assist in maintaining
motivation. This participatory and empowering approach to training
provides a strong foundation for scaling-up the program.
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MOST Project, Arlington, VA, United States, A2Z Project, Washington, DC, United
States, Vikas Bharti Bishunpur, Ranchi, Jharkhand, India, Government of Jharkhand,
Ranchi, Jharkhand, India
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