Bread lodization for lodine Deficient Regions of
Russia and Other Newly Independent States

5 BUTROVA M. ARBLIZOVA, B MISHCHENKD

. GERASIMOV, A SHISHKINA, hi. MAYOROVA, N SVIRIDENKO, A NAZARDY.
and | DEDOV, Endocnnology Research

G ALEXANDROVA, G KDTOVA,
C Fussian Academy pf Medical

enter,

Scerces Moscow, Russia

read s a fmajor dietary item in Russia (“Father Bread”

in folklore). By wradition, practically all meals are caten

with bread. The average bread consumption nation-

widle 15 121 k@fliu‘r ::a.p:m)'}'u:.r. ahour 35() EFams per persan each

day. It is still one of the cheapest dietary irems, 1 kg of brown or

white bread costing U5 $0.30.0,50, Consumption has increased

during the past 2-3 years due to economic changes in the coun-

tey and 1o large increases in prices for meat, milk, fish, and poul-

try, Thus, bread has become a key dietary item for many fami-
lies with low incomes, about 60% of the entire population,

The former USSR developed a unique system of centralized

hread |!r:b:fu{;tim|._ Most bread [BO-90%) in certain areas is pro-

sduced in relatvely big, centrally-located mechanical hakeries

\

wihread factories) and then delivered 10 consumers aver 3 wide

area, The factories cither belong 1o local administrations of are
private. Qther condivions also suggest thar bresd would be 3
good vehicle for iodine supplementation. It is consumed within
e o twa days after purchase, so no indine is lost durng bak-
tng or starage, Potassium iodide is produced in Russia, can eas-
ly be obtained from existing stocks, and does not change the
taste ar odor of bread, Further, no changes in baking technolo-
gy o capital invesrments are required for bread iodization, Costs
are very low, abour US $0.05 per capitalyear, and can be met by
the consumers,

Our ohjectives in the present project were to investigate the
feasibiliry of bread iodization, to evaluate the amount of lodine
required for effecrive fortification, and 1o study the effects of
indized bread in rarger groups.

Methodology

The study ook place in Paviov-Pasad district of the Capizal
pravince, 60 km cast of Mascow, an ares of mild 10 modesate

iodine deficiency. Irs 110,900 inhabitants inelude 22,470 chil-

dren below age 14 years: Most families are self-sufficient with
vegetables, fruits, milk, goultry, and mear from their own pro-
duction. Todized salt was nor available in this area. The loc]
bread facrary can produce 20 tons dailv and covers the enire
population of the districr, including the villages. No othier large
and regular sources of hread were available:

Bread - No major changes were made in baking rechnology.

Patnssium iodide solution was added o a salr solution in a proe-

portion of 60 mg KI1/100 kg of flour. 10 reach a Bnal level of

300-600 ug Klikg of bread. This dose was chosen to provide
consumers with a physiologic amount of iodine for 2 mean daily
consumption of 350-500 g bread. The ingestion of more than |
mg todine/day. by chis route is highly unlikely, We carried aus
regular control of the todine concentration in the bread in the
hiochermical laboratory of the Endocrinology Rescarch Cenore
l'o examine possible [osses during baking, we measured jodine
levels at 6, 24, and 48 hours afier bread production. The meds
comecneration remained ar 500650 ugtky without change
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Subjects - We followed two groups of children for nine
manths, s follows. Group | contained 162 studens, age 7-14
years, who spent six days a week in their boarding school in the
town and received only iodized bread, The average daily bread
consumption in this group amuounted to 300 g, which coneains
about 150 pg of Ki, near the recommended daily allowance,
Group 2 had 178 students, age 9-11 years, from che secondary
school in a neighboring village 3 km away; they received iodized
bread for five days a week, bue anly with the school breakfast;
their average daily bread consumprion was about 100 grams, o
about 55 pg wodine from this source.

Childten were  studied according o NWHOY
UNICEFICCIDD recommendations (1) ac 0, 3, and 9 months
afrer beginning sodized bread consumpeion. Thyroid size wis
measured by thyroid ultrasonography with a portable Philips
SDR 1200 scanner (5.0 MHz transducer). The results were
compared with normarive daea from populations with sulficient
iodine (2). The volume of cach lube was ealeulared by mulriply
ing thickness with lengeh in em and a carrecrion Factor (0.479)
(3). and was considered enlarged when the volume exceeded the
upper limie of normal for the given age. We measured jodine
concemraton n casual uone samples by the method of
Woawschinek ee al. (4},

Results and Discussion

The goiter prevalence in Group | was 1% (Table 1) and che
urinary lodine concentration was 48 pg/l. Group 2 had maore
tnicial lodine deficiency, with 2 median urinary jodine level of
30 pg/l and 2 24% goiter prevalence. These results agree with
aur carlier data showing a difference in jodine nutrition in rural
and urban populations in Russia {5), The more severe dégrees of
1DD in the rural population may be arrributed o greater depen-
dency on local food supply (meat. mulk, poulery, vegetables and
bruizs),

After three months of iodized bread consumprion, the medi-
an unmary iodine level increased in bath groups, reaching 126
ug/L in Group 1 and'60 pg/L in Group 2. The thyroid valumes
did not change at thar dme. On final assessment at nine monchs,
the median urinary iodine levels remained abour the same as at
three months (138 pe/L in Group 1 and 62 in Group 2). Before
introduction of lodized bread, 13% of the urine samples had less
than 20 ug/L todine and only 7% were greater than 100 gL,
Nine months later, (6% of samples were greater than 100 pg/T.
and pone contained less than 20 pg/L. In Group 2, the fraction
ot samples with iedine concentrations below 20 g/ L decreased
from 42% 1o 10% and those greater chan 100 pefdl increased
fram 4% o 18%

The goiter prevalence decreased in both groups aber nine
menths of todized bread consumprion, going from 11% 1w 5%

in Group | and from 24% to 14% in Group 2. The thyroid vol-

bme in Group | decreased in most age proups. Median volumes




