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Introduction

There is growing international recognition that most of the total salt
intake comes from processed foods (PF); therefore, such commercially
manufactured foods with iodized salt in their recipes are the main source of
dietary iodine among consumers [3-6, 12, 14, 16, 17, 23, 25-27]. Given this
evidence, the use of iodized salt in food processing should be an important part
of regulatory monitoring of a country USI* programme implementation [9, 14,
22, 23].

Bread is staple food in many parts of the world: it is considered to be the
foodstuff that provides the most dietary salt [1, 7, 8, 10, 18, 20]. Using the
example of 15 countries from different parts of Europe, it is shown that the
residents of the region consume on average 59 kg of bread per year (that is 162
g/day) [11]. The daily consumption of bread is quite high in Turkey — 285

! The term ‘processed foods’ refers to large-scale commercially produced and manufactured

foods including bread, instant noodles, bouillon cubes and other salty condiments.
2 The concept of universal salt iodization (USI) entails the iodization of all food-grade salt (i.e.
salt used in both households and during food processing) [27].
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g/day, followed by Bulgaria and Ukraine with figures of 260 and 244 g/day,
respectively. Relatively little bread is consumed in the United Kingdom, Spain,
Slovenia, Finland and Denmark — 88, 101, 115, 115, 125 g/day. In many
European countries, bread provides the highest proportion of salt compared to
other PFs — 20-25% [7, 8, 20, 24]. Of the total salt consumption by the
population, bread accounts for: in Ireland — 25.9%; Turkey — 25.5%; Belgium —
24.8%; France - 24.2% and Spain -19.1% [20]. Bread is also the leading source
of salt in the diet in countries such as New Zealand (26%) and Australia (=20%)
[8]. Among the other processed foods, use of iodized salt in bread baking has
long been considered the most feasible delivery strategy for iodine [12].

About 61% of edible salt consumed in Armenia comes from processed
foods. Bread is the basic component of the diet and a key source of dietary salt.
In 2017, the consumption of bread was at the level of 295 g/day [21], exceeding
significantly the consumption levels of this product in most European countries
and almost identical to this indicator (about 300 g/day) in the countries of the
East Mediterranean region [1]. The average per capita salt intake from bread
was estimated at 3.75 g/day, comprising 38.3% of salt obtained from PFs and
discretionary household salt [4]. Furthermore, as a major source of iodine in the
diet, bread provided approximately 40% of the recommended daily intake (RDI)
of iodine, being equal to the share of iodine provided through consumption of
household iodized salt. Overall, about 3/4 of daily iodine intake was attributed
to iodized household salt and bread containing iodized salt [3] considering
average iodine content in salt of 40 mg/kg.

While the WHO recommends to conduct national iodine surveys every 3-
5 years, the high cost and complicated logistics of such surveys are significant
barriers to their implementation. Recognizing the need for less complex and
costly data collection approaches, the IGN developed an on-going programme
monitoring and surveillance methodology (called USI FORTIMAS), using
sentinel site® data collection, that could allow for reliable analysis and
interpretation of data on coverage of iodized salt and iodine nutrition status
among target population groups at a much lower cost, than “statistically
representative” cross-sectional surveys [18, 19]. IGN recommended piloting the
FORTIMAS methodology adapted to tracking “effective coverage” of iodized
salt in Armenia.

The primary objective of piloting the overall FORTIMAS is to assess the
feasibility and acceptability of the IGN new “USI FORTIMAS” methodology
for monitoring the national iodization programme, using sentinel site data
collection approach. This part of the overall study is designed to assess the

3 “Sentinel site” refers to a community - a large town or a district, within a defined region, where
population level data on household coverage of dietary iodized salt & urinary iodine could be
collected to feasibly confirm sustained high coverage of quality dietary iodized salt &
adequate population iodine status in the area over time.
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coverage of iodized salt in bakeries and measure iodine intake through bread
commonly consumed in Armenia.

Material and Methods

Selection of sentinel sites for the overall study. Population level data on
iodine status and iodized salt coverage were collected within 7 sentinel sites: 3
districts within the capital of Yerevan (Nor-Nork, Erebuni, Malatia-Sebastia)
and 4 marzes (provinces) across the country. The sites were selected on the
premise that adequate iodine status (measured by mUIC level) among the
population of the sentinel territories will reflect the iodine status of the people in
other regions of the country with a similar high coverage of iodized salt,
assuming a relatively homogeneous market distribution of iodized salt among
the communities of the marz.

Salt collection in sentinel bakeries. Two typical® bakeries producing
“ordinary” (European style) bread and lavash (Armenian flat bread) were
selected at each of the 7 sentinel sites (14 bakeries in total) located in the
catchment area of the selected secondary schools. One sample of food-grade salt
was collected from each of 14 bakeries and transported to the designated
Laboratory Services Center (LSC) of the FSIB for subsequent iodine analysis,
using a validated quantitative assessment tool - iodometric titration (GOST R
51575).

Salt content in bread. Salt content in bread (finished product) was
calculated from the baker’s recipe (BR) dividing salt concentration in dough to
commonly applied index 1.25 [1, 20]. Based on the average concentration of
salt in bread, the average daily intake of salt from the product is calculated
using the percent product weight as salt multiplied by the estimated average
daily consumption of the product.

Using information on daily per capita consumption of bread, salt content
in bread (in per cents) and iodine content of iodized salt, the average daily
iodine intake from iodized salt used in bread baking was estimated.

Results and Discussion

According to data from National Statistics Agency (ARMSTAT), in 2022
people in Armenia consumed a total of 8,09 kg bread per month or 266 g per
day [21]. The consumption of two categories of bread: I) a large group of
“ordinary” breads, including popular premium wheat breads (>80%), such as
“matnakash”, “naan”, white or brown loafs, baguettes, etc. and Il) lavash
(Armenian flat bread) amounted to 6.99 and 1.10 kg/month, respectively. The

* “Typical” refers to bakeries where most of the families within the catchment area of each

sentinel school purchase bread and bread products (relatively large ones).



Meaununckas Hayka Apmennn HAH PA 1. LXIV Ne3 2024 115

ratio of consumption of these two main categories of bread (86,4% and 13,6%)
is obtained in order to calculate the weighted average of iodized salt
consumption from “average” bread (daily salt intake) taking into account the
expected difference in the amounts of salt mixed with the flour (in dough).

Data presented in Table 1 show that salt content in ordinary wheat breads
and traditional flat bread “lavash” is 1.37 and 1.57 g per 100 g of the product,
respectively.

Table 1
Average salt levels in bread calculated from “baker’s recipe”’, 24-27 November 2023
Bread category | Consumption,| % of the [Samples, n| Salt content, 95% ClI CV, %
kag/month total Mean + SD,
g/100 g
1. Ordinary bread 6.99 86,4% 10 1.37+£0.18 1.25+1.49 8,97%
I1. Lavash 1.10 13,6% 10 1.57+£027 139+175 16.9%

Abbreviations: Cl — confidence interval, CV — coefficient of variation, SD — standard deviation

The weighted average for salt content in bread is: (1.37 x 86.4% + 1.57 x
13.6%) +~ 100% = 1.397 g/100 g (approx. 1.4%); this integral figure is close to
the average value of salt content in ordinary breads, since the share of ordinary
breads in the total consumption of bread products is much larger. In our earlier
study of 2019-2021 [3, 4], the results from computational and experimental
analyses were approximated as 1.45 +1.33 =2.78 +2=1.39 g/100 g. Thus, our
current estimate confirms almost the same value of dietary salt content in 100 g
of “averaged” bread.

Based on daily consumption of bread in Armenia (266 g/day) and the
average concentration of salt in bread (= 1.4%), the average daily salt intake
from bread is calculated: 0.014 x 266 = 3.72 g of salt, which makes up to’
37.2% of the total average daily consumption of salt by the population of the
country.

The results of the measurement of iodine content in salt samples collected
in 14 bakeries of the selected seven sentinel sites are presented in the below
Table 2. These data demonstrate a rather high coverage of bakeries of quality
iodized salt: only one out of 14 sentinel bakeries has been using non-iodized

® Approximation “up to” is used, as 39.6 is the percentage from the lowest daily salt intake
derived from the STEPS Survey of 2016 [2], which found a mean salt intake at 9.8 g/day
among 18-69 aged people. In a parallel study [15], sodium content was measured in urine of
reproductive age women: UNaC/UCr ratios approximated an average sodium intake of 5.5
g/day, equivalent to a salt intake of 13.9 g/day. Our dietary assessment of the contribution
of PFs to salt intake of 2020 [3] yielded an average intake of 10.6 g salt from household salt
and key salt-containing foods. Finally, the Global Fortification Data Exchange [13] provides
an estimate of salt intake for the country at 12.5 g/capita/day.
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salt; the other 13 have been baking breads using adequately iodized salt with
iodine content within the range of the national standard (25 - 55 mg/kg)®. Mean
and median of iodine content in salt sampled in the 13 sentinel bakeries were
38.0 + 6.86 and 37.0 mg/kg, respectively (the salt sample “6b” without iodine
was excluded from this calculation). The 95% CI 33.82 + 42.18 show the range
of likely values of the parameter; the coefficient of variation CV — 18.1% is
intermediate.

Table 2
lodine levels in salt used for bread baking in sentinel bakeries
Sentinel site (administrative Code of Code of Bakery salt iodine
territory — district or marz) sentinel Sentinel bakery content, mg/kg
school

1. Yerevan, community Nor 1. la. 39.1

Nork 1b. 37.0

2. Yerevan, community 2. 2a. 317
Erebuni 2b. 31.7

3. Yerevan, community 3. 3a. 43.3
Malatia-Sebastia 3b. 37.0

4. Armavir marz, city of 4. 4a. 29.6
Echmiadzin 4b. 454

5. Kotayk marz, city of 5. 5a. 349
Abovyan 5b. 349

6. Shirak marz, city of 6. 6a. 43.3
Gyumri 6b. 0 (No iodine)
7. Ararat marz, city of 7. 7a. 32.7
Ararat 7b. 53.9

Mean 38.0 + 6.86; Median - 37.0 mg/kg

Earlier [3], we provided an estimate of relative contribution of household
salt and salt-containing processed foods (including bread products) to
population iodine intake. Then, the study was based on interviews of artisan
bakers for collecting information on the extent to which iodized salt was used in
bread baking. It was also assumed, that the iodized salt was at the average level
of the national salt iodine standard, i.e. 40 mg/kg. In this study, the iodized salt
coverage of sentinel bakeries is assessed through direct personal sampling of
salt used in common bread baking facilities, and the iodine content in salt from
bakeries is defined through direct measurement of iodine in the FSIB
laboratory.

All available information and data, including results of measurement of
iodine content in iodized salt from sentinel bakeries, are consolidated in the

® High proportion (>81%) of iodized salt used for production of bread commonly consumed in
Armenia was revealed in a small sample-size survey in 2018, through interviewing a small
group (n=34) of artisan bakers [3, 6].
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table 3 and the average daily iodine intake from salt in the staple of the country
diets is estimated. In addition, the percent of the daily Recommended Nutrient
Intake (RNI) for iodine in adult (non-pregnant) population, being currently met
by the use of iodized salt in bread baking, is calculated.

Table 3
Average daily iodine intake (mcg) from salt in bread products and percentage daily RNI
iodine from iodized salt from estimated per capita consumption of bread products

Daily per Salt Daily salt Percent of | Currentiodine | Percent of RNI
capita bread content, intake total salt intake (mcg) for iodine in
consumption | (% product from the used in the from daily adult

(9) weight) product product that | intake of the population, i.e.
(9) is iodized product* 150 mcg/day
(9)
266 14 3.72 92.8 91.83 61,22

" based on % iodized salt for bread baking with 30% iodine loss (when mean 38 mg/kg iodine
in salt is reduced by 30%, we get 26.6 mg/kg, which is multiplied by 3.72 g daily salt intake;
the resulting value of 98.95 is multiplied by 92.8%, resulting current iodine intake (mcg)
from daily intake of the product at 91.83 which constitutes 61,22% of iodine RNI).

To summarize, the results of this study confirm that bread products
commonly consumed in Armenia remain the major source of food-grade salt in
diets of the population of the country. Being adequately iodized (at normal
levels) and used by the most typical bakeries countrywide (by 13 out of 14
sentinel bakeries, i.e. > 90%), quality iodized salt used in bread recipes
continues to provide rather large share of RNI (61,2%), which is almost
identical to the value of the same indicator (66,4%) from the ‘“National
Assessment of the actual or potential contribution of industrially processed food
salt to population iodine intake, 2020 [3]. Our findings can be used along with
other indicators of USI FORTIMAS, such as “Expected coverage of the
population with quality iodized salt supplies”, “Household coverage of iodized
salt”, “Median urinary iodine concentration (mUIC) in the pregnant women
population” and “Thyroid stimulating hormone (TSH) in neonates” to assess the
feasibility and acceptability of the IGN new methodology for monitoring of the
national iodization programme. Regulatory monitoring can be reoriented to
concentrate focus on major source of iodine, such as iodized salt in bread
recipe, to ensure effectiveness of the national salt iodization program.

Accepted 27.05.24
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Hcnonb3oBaHue HOAMPOBAHHOM COJIM B XJIe0ONeYEeHUH
U noTpedJieHue iHo1a ¢ 00BIYHBIM XJ1€00M B ApMeHHH

I''II.Acnausu, I'.I'.Bapnansin, A.K.I'eBopksin, I'.A.I'epacumos,
N.MapBanTta, A.A.Aposin

HccnenoBaHue MpoBOJWIOCH B PaMKax MEXIyHapOAHOTo npoekrta I'nodanbHoi
CeTH 110 HOJTy 10 OIIEHKE OCYIIECTBUMOCTH U ITPUEMIIEMOCTH HOBOI MeToonoruu «USI
FORTIMAS» nmns MOHHTOPHHTa TIPOTPAMMBI HOAWPOBAHHS CONH C IPUMEHEHHEM
MeTozna cOopa JaHHBIX Ha MO30PHBIX ydacTKax. B Hacrosmield myOnuKanuu Tpen-
CTaBJICHB! JIaHHBIC IO OXBATy JO30PHBIX II€KapeH HOIMPOBAaHHOW COJBIO C OIpe-
JIeTICHUEM ypoBHEH moTpeOieHus Homa ¢ HamOojee IIMPOKO HCHONB3YEMBIMH B Ap-
MEHUH COpPTaMH XJieda.

YCTaHOBIICHO, YTO IIMPOKO MOTpeOsisieMble B ApPMEHHU XJICOHBIC H3ICIHS
SIBIISIFOTCSI OCHOBHBIM HMCTOYHHMKOM COJIM B PAllMOHE IUTAHUS HAaceNeHHUs cTpaHbl. IIpu
9TOM, aJeKBaTHO HoIupoBaHHas coib (38 Mr ioma/kr conm), ucrnons3dyemas 13 u3 14
JI030PHBIX MEKapeH, 00eCneYrBaeT J0BOILHO OOJBIIYIO IO PEKOMEHIOBaHHOM HOP-
Mbl notpebsienus (PHIT) #ioma — 61,2% oT cyTouHOM MOTPeOHOCTH. DTOT pe3yybTaT
MIPAKTUYECKU COBMAJACT C aHAJIOTWYHBIM MOKazarteseM (66,4%), BbiiBiIeHHBIM B 2020
TOAy IIPU OIEHKE (PAKTUYECKOTO WM HMOTECHIMAIBHOTO BKJIAJA HOIMPOBAHHOM COMH,
UCTIONIB3YEMOH B ITPOM3BOACTBE ITPOMBIIUICHHO-00pa00TaHHbIX MHIIEBBIX TPOIYKTOB, B
notpedieHue ifona HaceneHueM ApMmeHuH. [IpencraBieHHBIE NaHHBIE OYAYT HCIIONb-
30BaHbl BMECTE C JIPYTUMH MOKa3aTesIMU, TAKUMH Kak «OXHUIaeMblil 0XBaT HACEICHUS
KaueCTBEHHOM HOJIMPOBAHHOMN CONbIO», «OXBaT JOMOXO3SIICTB HOAMPOBAHHON COJIBIO»
U JIp. TpH OIpPEAEICHHMH BO3MOXKHOCTH HCHONB30BaHMsA Mertoposornn «USI
FORTIMAS» 1yt MOHUTOpWHIa HAIMOHAJIBHOW TPOrpaMMBbl HOIUPOBAaHHS COJIH.
HopmaTuBHBIH MOHUTOPHHT HEOOXOAMMO TEPEOPHEHTHPOBATH, COCPEIOTOUYHB BHUMA-
HHUE Ha OCHOBHBIX HCTOYHHKAX HO/a, TAKUX KaK HOAMPOBaHHAs COJIb B perenTax xjeoa.

8nnugywé wnh oqunugnnpéniip hmguphdwi Uke b jnnh
uyuonidp unynpuljub hwugh dhongny Zujumuwnwinid

2.8.Unuiyui, ¢.&¢ Juppuigui, U.9.Guinpgui, ¢.U.GEpuuhung,
b.NMupjuinw, U.U.Zupnjub

Munidbwuhpnipmnitt hppwuwbwgdt] £ 8nnh gnpwy guigh dhowg-
qujhlt twpiwgsh opowtwlubpnud, npp tyuwwnwly nith quwhwwnbnt USI
FORTIMAS unp dbkpnnpwpwinipjut hpwugnpsbjhnipmitp wnh jnpugdwb
spugph Unthpnphiigh huniwp oquuugnpstyny nhwnpughtt Yhnkpnud wdjuy-
utiph hwjuwpwgpuut Unnbkgnidp: Uju hpuwyuwpwldwb dke tkpjuyugdus tu
mpugus wnny nhwnpuwjhtt thebkph puggpydusnipnitp, b dhwdwdwuwl
guwhwwnyl) k Zujwunwinid wnwyl] hwdwp ogunugnpsdynny hwguwnbuwl-
ukph dhongny nnh uvyundwb dwljwuppulp:

Zuunnwnyl) k np Zuyjuwunwinod juytt uvyyuenud niitkgnn hwgudpbppp

oupnitwnid t dtwy tphph phwlpsnipjut vbtinuiupgnid YEpwlph wnh
hhdtwlwt wypmnipp: Cunn wypd, wuwwnowd jnpugdus wnp (38 dg/lg), np
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oquuugnpdynid E wnwyt) nhwhl thekph Ynnuhg (14 nhwnpwght thokphg 13-p),
wywhnynud £ jnph RNI-h puduljuttht ¥k pwdhup (61,2%): dkpohtiu qptipk
unyuwlui £ 2020 pyuljuht «RFuwlsmipjut Ynndhg vywnynn jnph pubw-
inud yuwwpwunh uvbinudpbpph wpnunpmpjui ke oqumgqnpéynn wnh
ubpnppuwt npnpdwtip» Wlhpjwé hbnwgnunipyub pupugpnid wpdwbwgpyus
uniyu gniguthph wipdtpht (66,4%) USI FORTIMAS-h djniu gniguthpubph htwn
dhwuht, wyju wouwwnwbph wpynitpubpp Joguuugnpsytt wnh pnugdwb
wqqujhtt Spugph opowbwlupnid’ IGN tinp Ubpnpupuinipyut §hpundwi
hpwgnpstihnipniip npnotint hwdwn:

Unwowplymd L unthpnphugh hwdwlwupgp Jpwlnndunpnok), np-
whuqh dpwgpph Juwintwlupqiut wowwnwiputpp Yhunpnbwbwb  jnnh
hhdtwwt wnpnipubph Jpw, hsyhuht £ hwgh punuppuunndubpnud Yh-
punynn jnugjwud wnp:
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