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Introduction

There is growing international recognition that most of the total salt
intake comes from processed foods (70-80%); therefore, such commercially
manufactured foods with iodized salt in their recipes are the main source of
dietary iodine among consumers [2-4, 6, 7, 9, 10, 13, 14, 16, 17]. In Armenia, a
recent comparative assessment of sources of dietary salt showed that the total
contribution of processed foods to the total average salt intake (9,8 g/day)
amounts to 61,3% [1]. Given this evidence, there is a common understanding
locally that salt used for food processing might represent the main share of all
food-grade salt consumed, ensuring a significant intake of iodine. Hence, efforts
are needed to enforce the provision for all food grade salt to be adequately
iodized and used in the production of processed foods, to achieve and sustain
optimal iodine status among all population groups of the country [2].

Universal salt iodization (USI) in Armenia is mandated through the
Republic of Armenia (RA) government decree No 353-N of 12.02.2004, which
prohibits the production and imports of non-iodized edible salt and its use in
relevant commercially processed foods. A year later, a national survey showed
that 97,2% of household salt samples contained more than 15 mg iodine)kg of
salt, and the median urinary iodine concentration (mUIC) among 8-10 years old
children was at the WHO-recommended upper limit. Therefore, the national


http://doi.org/10.54503/0514-7484-2024-64.1-68

Menuuunckass Hayka Apmenun HAH PA t. LXIV Nel 2024 69

regulation was modified, calling for a reduction in iodine content in salt to 40 +
15 mg/kg [12].

The success in attaining the goal of elimination of iodine deficiency in
Armenia was acknowledged in 2006 by the Network for Sustained Elimination
of Todine Deficiency - a certificate was granted [16]. A follow-up national
iodine survey, conducted in 2016-2017, confirmed that the country’s population
has adequate iodine nutrition and is protected against iodine deficiency [8§].

Until 2017, the risk-based audits conducted by the national Food Safety
Inspection Body (FSIB) did not envisage inspections of iodine content of salt
used in food manufacturing. The USI component for inspections and
enforcement of the use of iodized salt in processed foods was established
through a Joint Order (829-A and 74-A, March 2016) of the Ministries of
Health and Agriculture (currently, Economy). Throughout 2017 and 2018, the
FSIB monitored the iodine content of both locally produced and imported salt in
retail markets, catering facilities and processed food production facilities. At
that time, the iodine content in almost 10% of = 300 samples of food-grade salt
collected from points of import, retail markets, public catering facilities, and
processed food production sites were classified as not within the national
standard of 25 - 55 mg)kg iodine content (here-in referred to as “outside
standard”). However, the FSIB reports did not specify whether the deviations in
salt iodine content were below or above the national standard. Such analyses
would help identify remaining challenges and inform adjustments to the
national salt iodization program [15].

This study was undertaken to specify salt iodine levels using international
classifications to categorize salt as non-iodized, inadequately iodized, adequa-
tely iodized, and excessively iodized (18), so as to guide programmatic decision
making among the relevant public and private sector stakeholders of the
national USI program in Armenia. Quantitative data on salt iodine content
determined by FSIB Laboratory Services Center (LSC) were assessed in
conjunction with programmatically relevant criteria such as source of salt
(imported versus domestically produced) and salt supply chains (salt in retail
outlets, salt used in catering facilities, and salt used by food industry).

Material and Methods

The LSC has been routinely determining iodine levels in food-grade salt,
using a validated quantitative assessment tool - iodometric titration (GOST R
51575). In this study, the LSC data on iodine levels in salt were extracted from
the form N1 (annex to the March 2016 Joint Order referred to above) for the
period of 2021-2023. From a total of 1,916 salt samples tested during those 3
years, 1,392 were collected by FSIB inspectors from retail outlets, catering and
food manufacturing organizations across Armenia, and 524 were sampled from
imported batches at border control points. The results, classified in LSC form
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N1 as “outside of standard” i.e., outside range of 25 - 55 mg/kg (98% of those -
below the range), were summarized as absolute numbers and proportions - by
year of monitoring, source of salt and its supply chain.

Quantitative (exact) iodine concentrations in salt samples classified as
“outside standard” for 2022 and 2023 were extracted from the LSC laboratory
records and categorized as non-iodized (<5mg/kg), inadequately iodized (5—
14.9 mg/kg), adequately iodized (1540 mg/kg) and over-iodized (>40mg/kg),
per international guidelines [18]. Those guidelines also define salt with iodine
concentration >15 mg/kg as adequately iodized (at the household level) [18].
Thus, we applied the results of the quantitative tests of salt iodine content to
assess the public health implications of the quality of iodized salt consumed by
the population as household salt vs. salt in commercial foods [1, 2].

Results and Discussion

As summarized in Table 1, the highest number of salt samples, collected
for iodine testing during 2021-2023, were from retail markets (753), followed
by border control points (524), commercial catering facilities (345), and
processed food manufacturing entities (294). Overall, there was a substantial
increase in the proportion of salt samples within the domestic supply chain that
were found to be outside standard over the 3 years. Although the total number
of salt samples that were classified as outside standard at the border posts was
much fewer, as a whole, there was a substantial increase in the proportion of
such samples, as well.

Table 1
Trends in the number and proportions of food-grade salt samples tested vs. found to
have iodine content “outside standard” across the main edible salt supply chains:

2021- 2023.
Retail Public Food Cumulative Border control
catering industry summary of point
Year domestic supply (Imported salt)
chain
Total | Outside | Total | Outside | Total | Outside | Total | Outside J Total | Outside
Stan- stan- stan- stan- stan-
dard dard dard dard dard
MN) N)
2021 224 11 123 3 128 2 475 16 172 4
(3.4%) (2,3%)
2022 | 222 21 147 14 126 18 495 53 217 1
(10.7 (0.5%)
%)
2023 | 307 107 75 17 40 8 422 132 135 7
(31.3 (5,2%)
%)
Total 753 139 345 34 294 28 1392 201 524 12
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Figure. Proportional distribution of salt classified as “outside standard”
by supply chain.
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Percentages (proportions) of non-standard salt samples for the above four
areas are reflected in the figure, which demonstrates the picture of significant
increase of “outside standard” samples in the country, compared to samples
from imported salt batches. This may indicate production of inadequately
iodized salt or inappropriate local conditions of salt packaging)re-packaging or
storage and salt delivery to the population.

WHO recommends [18] salt iodization to be universal, defined as
iodization of all food grade salt, including salt used in food production
(adequately iodized salt to be consumed by >90% of households). The National
USI program aims to deliver the fortification of salt with iodine within
acceptable dosage range to ensure both efficacy and safety of the fortification
process. However, the increasing proportions of salt samples with “outside
standard” iodine content (below and above 25 - 55 mg)kg) indicate deviation
from USI strategy. It is generally assumed that the iodine requirements of all
population groups are covered in settings where USI is effective and sustained
[5, 17, 18].

Regular consumption of salt with low iodine content (below national
standard) may result in insufficient iodine intake, whereas such consumption of
salt with excess iodine concentration increases the risk of excess iodine intake
(including potential adverse effects on normal thyroid function). The term
“outside standard” hides the direction and magnitude of deviation of dietary
iodine intake from the recommended range. It also does not help to guide the
relevant enforcement authorities or the national salt producer and importers as
to the relevant measures to take to improve the USI program performance.

To better understand the situation with regard to the actual iodine content
of salt across the above supply chains, we analyzed the LSC laboratory records
(2022-2023) on levels of iodine in salt samples collected from domestic supply
sources. Of a total of 185 non-standard salt samples tested by the LSC during
the above 2-year period, the vast majority (182 samples) were classified as
below the national standard for iodine content (i.e., <25 mg/kg), while the
iodine content of only 3 samples was found to be above the upper limit of the
standard ( >55 mg/kg).

Data on the levels of iodine in the salt samples were also used to assess
the proportions of salt samples categorized as non-iodized (<5mg/kg iodine
content), inadequately iodized (5-14.9 mg/kg), adequately iodized, (1540
mg/kg) and or over-iodized (>40mg/kg), using the World Health Organization
(WHO) guidance related to the quality of iodized salt at the household level
(Table 2). That guidance is based on the assumption that at an average per
capita salt consumption level of 10 g/day, salt containing 15 to 40 mg/kg iodine
concentration would provide 150 pg of iodine per person per day [18].
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Table 2
Categories of iodine levels in food-grade salt from domestic supply chain (retail,
catering and food industry) for 2022 and 2023 based on international

recommendations.
Salt samples
classified as Ranges of iodine levels in domestic dietary salt
outside
standard based
Year on national No iodine Inadequate Adequate Excess
standard of 25 (< 5 mg/kg) (5-14.9 (15-40 (> 40
- 55 mg/kg mg/kg) mg/kg) mg/kg)
(N) N % N % N % N | %
2022 53 17 | 32.1 7 13.2 28 52.8 1 1.9
2023 132 37 | 28.0 7 5.3 86 65.1 2 1.5
Total 185 54 | 29.2 14 7.6 114 | 61.6 3 1.6

*Data source: LSC laboratory records.

It is also well established that about 61% of edible salt consumed in
Armenia comes from processed foods. Bread is the basic component of the diet
(main staple food) and a key source of dietary salt among the population of the
country. The average per capita salt intake from bread is a rather high (3,75 g/d
which comprises about 38,3% of salt obtained from PFs and discretionary
household salt) [1]. Furthermore, as a major dietary source of iodine in the diet
of Armenians, bread provides approximately 40% of the recommended daily
intake (RDI) of iodine, which is equal to the share of iodine provided through
consumption of household iodized salt. Overall, about three-quarters of daily
iodine intake is attributed to iodized household salt and bread containing
iodized salt [2]. Notwithstanding the importance of PFs in iodine nutrition, the
regulatory monitoring is more focused on the salt supply through retail outlets
and salt imports.

Regulatory monitoring, led by the FSIB, is essential toward assuring that
iodized salt marketed across the country meets the national standard. That
Agency holds producers and suppliers of iodized salt and target iodized salt
containing processed foods, accountable for marketing underfortified salt. The
last national population survey carried out in Armenia in 2016 found that 98%
of households used adequately iodized salt [8]. However, based on this study,
it is quite concerning that 132 of 422 domestic salt samples (31,3%) tested by
the FSIB laboratory in 2023, were classified as outside standard. According to
international classification, 28% of the above 132 samples fell into category of
non-iodized, and 5,3% were categorized as inadequately iodized. The findings
suggest that there may have been some deterioration in the population coverage
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of adequately iodized dietary salt in Armenia since 2016. If true, this may have
also negatively affected the population’s iodine status.

The enforcement mechanism of the FSIB regulatory monitoring system is
called upon to ensure compliance of iodized salt with the national standard.
Enforcement for effective and sustainable implementation of the USI strategy
should be based on a cooperative working relationship between food control
and public health agencies, together with transparent engagement of salt pro-
ducers and importers, as well as food producers and other relevant stakeholders.

To conclude, recent data on the rates of not adequately iodized salt
samples (against the national standard) indicate the need for appropriate follow
up with the “iodized salt sector” to ensure that problems related to production
and imports of quality iodized salt is addressed, and for tighter regulatory
monitoring to ensure good compliance with the quality standard, to optimal
iodine nutrition among the population. Quantitative information on direction
and magnitude of noncompliance has to be provided to differentiate lower-
quality iodized or non-iodized from adequately iodized (>15 mg/kg) applying
international classifications to consider relevant regulatory measures.
Complementary information is needed on the source of salt (domestic vs.
imported) and supply)distribution chains to concentrate the focus of regulatory
monitoring on major sources, e.g., among processed food producers (such as
bread) to ensure effectiveness of the national salt iodization program.
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O0ocHOBaHMe MepecMOTPA CTPATErHd MOHUTOPHHTIA UCIIOIb30BAHUSA
HOIMPOBAHHOI COJIM B ApMEHHH

I'.Il. Acnansn, I'.I'. Bapnansn, A.K. I'eoprsin, U.IlapBanTta, J.A.Capresin

[Ipeobnanatomas mons mumeBoit comu (70-80%) morpedisieTcss depe3 Ipo-
MBIIUIEHHO 00pabOTaHHBIC MPOAYKTH MHUTaHUSA. [103TOMY TOTOBBIC MPOIYKTHI, IpH-
TOTOBJICHHBIC C MCITOJF30BAaHUEM HOJAMPOBAHHOW COJIM, CTAHOBSATCS IS TOTpeOUTENeH
OCHOBHBIM HCTOYHHKOM HOJa.

PesynbraTel MoHHTOpHHTa ypoBHEH Homa B 2021-2023 TT. MOKa3BIBAIOT, YTO B
HCCIIEIOBAaHHBIX 00pa3lax COJIM Ha JTarax MMIOpTa, MPOM3BOACTBA M 000OpOTa MOBa-
peHHOll comu B ApMeHuM (UKCHPYETCS ONpEleNICHHOE YBEIWYEHHE KOJIMYeCTBa
00pasioB, HE COOTBETCTBYIOUIMX CTaHAApTYy (25+55 mr/kr). B ¢opme HOpMaTHBHOTO
MOHHUTOPUHIA OHH TPEICTaBJICHb B OOOOLICHHOM BHIE KaK OTKJIOHEHHUS OT HOPMBI
(“outside standard”). Msl moOABEpIVIM 3TH OTKJIOHCHHS KOJMYCCTBEHHON KIJIACCH-
(¢UKaMK TO YEeTHIPEM MEXAYHApPOJHO IPH3HAHHBIM KaTEeropusiM — Ha HEHOoIH-
POBAHHBIC, HEAOCTATOYHO ﬁOﬂHpOBaHHLIe, JOCTAaTOYHO ﬁOHHpOBaHHbIe U YpE3MEPHO
HOMUpOBaHHEIE. DTO MO3BOJSACT OICHHUTH A((EKTUBHOCTH Mporecca oOorameHus,
KOTOpasi HAPYIIAeTCs, €CIM KOJIMYECTBO HOJla B COJTM MEHBIIE HOPMEBI, U O€30MMacHOCTb,
KOTOpas Hapyliaercsi, €Cld OHO Ooibmie HOpMBI. CUMTaeTcs, 4YTO aJCKBaTHO
HomupoBaHHAS CONb, COAeprkamias > 15 mr/kr #oma, morpebmsemas oOsrgHO 10 T B
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IleHb, obecneunT moTpebieHne B3pocabiMu 150 MKT Hoxa (T. €. MOXKeT OBITh MCIIOJNb-
30BaHa IS TOCTKEHUS OKHIAEMOMH 1IeNn).

CooTBercTBUE HOAMPOBAHHOI COJNM HAMOHAIBHOMY CTaHIAPTY HEOOXOANMO
UL 00eCIeueHus] ONTHUMAIBHOIO HOMHOTO NMUTaHWs HaceneHus. HeoOxomumo mpen-
CTaBUTh HAIpaBJeHHE W BEIWYMHY KOJMYECTBEHHOIO PACXOXKICHHA OT CTaHIApTa,
94TOOBI OTJIUYUTh HU3KOKAYSCTBEHHYIO HOMUPOBAHHYIO MM HEHOTUPOBAHHYIO COJIb OT
aJIeKBaTHO HOJMPOBAHHOW COJIM M NPUMEHUTH TuddepeHMpoBaHHbIE MOIXO0IbI HOP-
MaTUBHOI'O MOHUTOpPHHTA.

Pexomennyercs coOparb AONOJHHUTENBHYIO HHGpOpPMALMI0O 00 HCTOYHHKAX
MIOCTAaBKH COJIM (BHYTPEHHEM IIPOM3BOICTBE M UMIIOPTE) M LEHOYKAX pacrpeesieHus B
CcTpaHe M cHaO)KeHWs HaceleHWs, a HOPMAaTHBHBIH MOHHMTOPHHI COCPEIOTOYUTH Ha
KITFOYEBBIX UCTOYHUKAX COJH, TAKMX Kak xJie0, obecreunBas 3QpPeKTHBHOE MPABOIPH-
MEHEHHE.

Zuyuwunnwinid jpnpugjus wnh oginugnpédwi Unuhpnnphugh
nuqUuyupnipjut Jeipubwydwt hhdptpp

2.8. Uyjuiyui, ¢.Q. Juppuiyui, U.9. Ginpgui,
b Mupjuwiuwnw, BE.U. Uupquui

Utkpwlnh wnh ghpwljphn dwup (70-80%) uwyunynid L wpynibwpk-
puiut tnutwlny yuunpuundws viinuwdpbpph vhengny: Niunh npugjus
wnny yuunpuunyws uintungp uyupnnubph hwdwp quetind E jnnh hpd-
twljwb wnpnip:

8nnh dwlwpnulikph Untthpnphugh 2021-2023 ppe. wpnyniiputpp gnig
kU wnwphu, np Zuywunwunid JEpulph wnh tbpdnusdwb, wpunwnpnipjut nu
opowtwnnipjutt thorjbpnid hbnwgqnunus wnh wdnpibpnid wpdwwgpynid
E jnph uwnwigupuhtt (25455 dq/llg) shwdwwwunwupwing tdnipbph pyh
npnowljh w&: Lnpdwnhyduyhtt Untthpnphigh hwdwywnwupiwt duntd nputp
ubpuyugynud Eu pughwipugws nbupny, npybtu obnnud unpilhg (“outside
standard”): Utktp oknmudubpp Lupwpll] Lup pwiwluwlwt nwuwlupgdud,
punn Uhowqquybinpbh pipminjws snpu juwnbgnphwibph’ snpugdws, ny hw-
dwpdtp jnnugws, hwdwpdbp nnugqus b swihwquig jpnugdws, npp
httwpwynpnipnit £ nmwjhu quuhwnbnt hupunwugdw gnpépupwugh wpnnt-
twbnnmipiniup, npp Juubqus b, ek nnh puwtwlji wnnud inpdhg wquljuu
E b whjuuwbgnipnibp, npp quubqus k, Gpk wyit unpldhg wydkh L Gu-
punpynid k, np hwdwpdbpnpkt jnpugdws wnn > 15 dg/ljq jnn wupnibwlne
b unynpuuith tdwb opwljut 10 ¢ uyunkint Wupuqujnid deswhwuwl-
utpht juwyuwhnih 150 dlq jnnny (wjuhtpl, Jupny E swunuyl] twpunbudus
tywwnwlhb):

8npugws wnh hwdwywwnwuppwbnipnii wqquyhtt Spwugph unwb-
nupwunpt bujuwb tpwbwlnipmnit nith phwlsmpjubt oywnhdw) pnujhtt utni-
gnidt wywhnybnt hwdwp: Guhpwdbon b ubpuyugul] puphwljulut w-
hwlwyunwuprwbinipub monnipmiip b Uksmpmiip gusp npulh jnywug-
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Jus jud snpugdud wnp hwdwpdpnpbt jnpugdus wnhg nwwppbptnt hw-
dwp, b Yhpwnek] tnpdwnhduyhtt dnthpaphtigh nwwppbpuljws dnnbkgnidubp:

Unwowplynud t hwupl) jpugnighs nbntnipmnibiubp wnh wnpmniph
(Enypnud wpnungpus b ukpdniddws) b dwnwljupupdwi)puojudwt onpw-
utph JEpwpkpu) b inpdwnhyuyhtt Untthpnphugp JEunpnuwgut) wnh hhd-
twluwb wnpmipbph Ypw, hbswhuhl, ophtwl, hwgh E wwwhntny Yh-
nupluw wpynibwdbnnipniin:
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