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CONCEPTUAL LANDMARKS OF THE RESEARCH

Actuality and importance of the topic addressed. Global food
security and nutrition continue to be at the top of the development
agenda. In an era of fiscal responsibility, global investment in nutrition
is one of the most cost-effective public health approaches. The World
Bank, in 2024, included food and nutrition security among the eight
global challenges that must be addressed at scale and mobilized $45
billion in resources to address the issues and protect livelihoods
worldwide, surpassing its initial commitment of $30 billion, announced
in May 2022 (Andree et al., 2024). To improve nutrition, United Nations
agencies have made efforts to improve the nutritional level of
populations, especially in developing countries (Mahal et al., 2023). The
American Heart Association recently called for updating US food
policies and programs to promote equity in nutrition security and reduce
nutrition-related health disparities. The American College of Physicians
has declared a national imperative to "eliminate food and nutrition
insecurity and recognize the fundamental right of adequate access to
healthy food." The Academy of Nutrition and Dietetics has strongly
supported national policies addressing nutrition security, health equity,
and diet-related disease prevention (Holben and Marshall, 2017;
Poblacion et al., 2022).

Approaching nutrition security through a health equity lens is

critical. People experiencing food insecurity are at greater risk of poor
nutrition and diet-related conditions. A World Bank study estimated that
the global cost of undernutrition, in terms of lost productivity and
human capital, was US$3.5 trillion/year, and nutritional security can
lead to reduced healthcare costs by preventing diet-related diseases.
This, in turn, reduces the burden on health systems. The share of "out-
of-pocket expenses" (OOPE) in total health expenses is approximately
47%. In the annual FAO report on the state of food security in the world
(2023), the Republic of Moldova is positioned with a moderate or severe
food insecurity rate of 23.5%. About 90% of all deaths registered
annually in the Republic of Moldova are due to non-communicable
diseases, of which diseases of the circulatory system (CVD), cancers,
diabetes and respiratory diseases are responsible for about four out of
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ten cases of primary disability and about 80% of mortality. Most of the
data, at the country level, based on which various indicators of food and
nutritional security are estimated, belong to international organizations.
A national nutrition security analysis can help address nutrition
disparities to achieve national and global health goals.

The purpose of the research is to realize an exhaustive
exploratory analysis of nutritional security in the Republic of Moldova
and develop indicators and tools for assessing FNS at the national level
to ensure public health and well-being.

Objective 1. Retrospective analysis of nutritional security in the
world and the Republic of Moldova and the identification of actions and
strategies to ensure it.

Objective 2. Development of the national Healthy Food Basket,
aligned with the Nutritional criteria of a Healthy Diet:

%  Estimation of the nutritional quality of the current Minimum
Consumption Food Basket in the Republic of Moldova
(MCFBwmb);

% Development of a national Healthy Food Basket (HFBwmp),
aligned to the Nutritional Criteria for Diet Evaluation, in
accordance with the Healthy Diet Basket standard.

Objective 3. Quantifying the economic accessibility of food

baskets by applying standardized methods and indicators.

Objective 4. Development of nutritional security assessment
models through the lens of public policies:

% Development of a multidimensional model for evaluating
Nutritional Security through the lens of national public
policies;

% Development of a model for assessing the level of support for
people with gluten consumption disorders.

Objective 5. Development of a diet- and individual-centred

nutritional assessment app and software:

% Development of the Health Nutrition Assistant (HN Assistant)
application for evaluating the nutritional quality of food and
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the degree of fulfilment of nutrient requirements concerning
dietary reference values;

% Development of software for nutritional assessment of people

with special nutritional needs.

Research hypotheses:

1) National nutritional policies are deficient in many dimensions of
nutritional security, and most existing policies are not aligned with
the goals of promoting healthy diets.

2) The Minimum Food Basket existing in the Republic of Moldova
does not align with the criteria of a healthy diet (according to FAO
and WHO standards), and the accessibility of the basket could
indicate a higher poverty threshold than is officially stated.

3) The development of a national Healthy Food Basket, as a
determinant of food and nutritional security, is conditioned by the
general balance of food groups, intended to ensure the adequacy of
macro- and micronutrients and long-term health.

Scientific novelty and originality. For the first time in the
Republic of Moldova, nutritional security was addressed through the
FAO-Healthy Diet Basket indicator, and a national HFB was developed
to align with the nutritional criteria of a healthy diet. HFB affordability
was calculated by applying the International Poverty Line (IPL) and
the International Food Poverty Line (IFPL) indicator. Nutritional
security was assessed through five categories of national public
policies.

The results obtained contribute to the solution of a significant
scientific problem. An exhaustive analysis of nutritional security at
the national level was carried out through the lens of standardized
indicators. The Minimum Consumption Food Basket was evaluated
according to FAO standards. The Healthy Food Basket was developed
by applying a Healthy Diet Basket indicator. The accessibility of
MCFBump and HFBump was calculated, and results were obtained
regarding the number of people in the Republic of Moldova living
below the absolute poverty line.



Two models have been developed to assess nutritional security through
the lens of national public policies: The general multidimensional
model (including 33 items), developed by applying Healthy Diet for a
Healthy Life standards and a holistic approach; Model for evaluating
the level of assistance of people with special nutritional needs. An
application to assess the nutritional quality of food and nutritional
software for nutrition students has been developed.

The theoretical significance consists in the scientific
argumentation of the non-compliance of the MCFB, existing in the
Republic of Moldova, with the Criteria of a Healthy Food Basket and
that it can be qualified as a Basket with an Adequate Intake of Nutrients
(as defined by FAO).

Empirical and argued evidence was brought concerning the
correspondence of the national CASyp options, developed with the
qualification of Healthy Food Basket, by adapting the basket to the
national anthropometric peculiarities and validating it through the food
security indicator - the Mean Adequacy Ratio.

The determinants of the nutritional security assessment model were
outlined and argued through the lens of national public policies by
applying the Healthy Diet for Healthy Life model. The block diagrams
of the SNUTM application and software were discussed, and the
parameters and biomarkers included were justified.

Application value: The developed HFBwmp directly affects the
size of the indexation of certain social payments and can be applied at
different levels of governance, serving as an indicator to measure the
official poverty line of a country, as well as to inform and manage
social health policies. The Health Nutrition Assistant (HN Assistant)
app assesses the nutritional quality of foods. It will facilitate consumers
in making informed and conscious dietary decisions and encouraging a
healthy lifestyle. The SNUTM Software will enable nutrition students
to better learn the concepts and the principles of nutrition, to more
effectively manage the nutritional therapy of people with special
dietary needs.



Approval of scientific results: about 26 scientific conferences,
including International Conference on Nanotechnologies and
Biomedical Engineering, ICNBME 2023; the 3-rd international
Conference on Food and Nutrition: Hungary, August 25, 2022 (plenary
presentation); International Conference on Gastronomy, Food and
Nutrition, 2022, Turkey, Antalya; International Scientific Conference
»Women in research: destinies, contributions, perspectives”, 9th
edition, lasi - Chisinau - Lviv, 8-9 February 2024; International
Conference Modern Technologies in the Food Industry, UTM,
Chisinau, October 20-22, 2022 (plenary presentation); Scientific
Conference Yesterday's cultural heritage - implications for the
development of tomorrow's sustainable society, Chisinau, February 9-
10, 2023, 7th edition (plenary presentation); International Scientific
Symposium "Modern Trends in Higher Agricultural Education", UTM.
October 5-6, 2023 (plenary presentation) etc.

Publications on the subject of the thesis: The obtained results
are reflected in 38 scientific works, including a monograph, a chapter in
the monograph, 13 scientific articles — in journals from the databases
indexed in Web of Science and Scopus, 12 articles — in other foreign

journals recognized, 11 articles - in those from the National Register of
professional journals, 10 invention patents, 36 articles - in collections
and summaries at national and international scientific events.

Volume and structure of the thesis: The thesis contains
Introduction, six chapters, Conclusions and Recommendations, 212
pages of basic text, bibliography of 358 titles, 39 tables and 61 figures.

1. GLOBAL SYNDEMIC OF MALNUTRITION -
DETERMINANT OF NUTRITIONAL INSECURITY

Food and nutrition security (FNS) remains one of humanity's critical
challenges, being included by the World Bank in the eight priority global
challenges. FAO and WHO report, including the European Health
Information Gateway Portal, highlight worrying trends, such as high rates



of food insecurity and the significant presence of overweight and obesity
among adults and children in the Republic of Moldova. Despite progress
in certain areas, such as the promotion of exclusive breastfeeding, the
Republic of Moldova still faces significant challenges in reaching key
targets on nutrition, anemia and food-related NCDs (Siminiuc and
Turcanu, 2022; Turcanu and Siminiuc, 2023a). Also, at the national level,
there are significant gaps in the assessment and monitoring of nutritional
security. The lack of a responsible entity and the fragmentation of
information on nutritional risk factors represent significant challenges in
public health management. Nutritional policies in the Republic of
Moldova are at an early stage, with uncertain progress in reducing
malnutrition and ensuring adequate nutrient intake (Siminiuc and
Turcanu, 2022; Turcanu and Siminiuc, 2023a). The coordination and
implementation of these policies remain weak, and the responsibilities
between institutions - are unclear. Existing strategies and programs do not
fully cover the nutrition dimension, and reforms and realignments to
international standards and the SDGs are needed.

It becomes imperative to conduct more comprehensive and consistent
surveys for a more accurate assessment of food security at the individual
and household levels, including availability, access and utilization
dimensions. A comprehensive and coordinated approach is needed to
develop reliable and relevant indicator sets for measuring and monitoring
FNS at the national level.

2. RESEARCH METHODOLOGY

The methods used in the SAN analysis, evaluation and monitoring
process must be robust, transparent and adapted to the specific context of
each country. The summary of the methods applied to achieve the research
objectives is presented in Table 1.



Table 1. Research methods applied in the realization of the
thesis and the chapters where they are found

Used methods No. of Source
the
chapter
Empirical research  methods | C.1and | (European Food  Safety
(observation, comparison, | C. 3 Authority (EFSA), 2017;
measurement, etc.) Saturated fatty acid and
trans-fatty acid intake for
adults and children,
2023).5/27/2024  11:42:00
AM
Evaluation of the Minimum | C.3 (Herforth et al., 2022;
Consumption ~ Food  Basket Siminiuc  and  Turcanu,
according to FAO standards 2024a, 2024b)
FNS Indicator - Mean Adequacy | C. 3 (Herforth et al., 2022;
Ratio (MAR) Vermeulen et al., 2023)
Development of the Healthy Food | C. 3 (Herforth et al., 2022)
Basket based on the FAO Healthy
Diet Basket (HDB) standard
(developed by the author and fully
described in chapter 3)
Estimation of the nutritional and | C. 3 (Bai et al., 2022, 2021;
energy quality of the cost of the Herforth et al., 2022)
Healthy Food Basket (HFBrao)
Cost and accessibility of the Food | C. 4
Basket
Development of the Health | C.5 (Herforth et al., 2022; Lopez
Nutrition Assistant app et al, 2017)5/27/2024
11:42:00 AM
International Poverty Line | C4 (Baietal., 2021; FAO, 2023;
Indicator (IPL) World Bank, n.d.)5/27/2024
11:42:00 AM
International Comparison | C.4 (Bai et al., 2022; Herforth et
Program - Food Prices for al., 2022)
Nutrition
Identification and calculation of | C.3 and | (European Food  Safety
dietary reference values C.5 Autority, 2024; Gibson and

Cooke, 2017; Gibson, 2005)
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and nutritional assessment
software (through the information
system based on the Embarcadero
RAD Studio Alexandria Edition

platform) and the systemic
approach to the Nutrition
Assistance Process (a system

developed by the author)

Global Food Security Index C.5 (The Economist Intelligence
Unit, 2019; The Economist
Group, 2022)

Evaluation of Nutritional Security | C. 5 (PEN EU, 2019; Pescud et

through the Public Policy al., 2018)

Indicator, based on the Healthy

Diet for a Healthy Life program (a

model developed by the author)

The model for assessing the level | C. 5 (Blomhoff et al., 2023;

of assistance for people with European  Food  Safety

special nutritional needs through Authority, 2024; Fanzo,

the lens of public policies (model 2023; Pollard, 2003; The

adapted and created by the author) State of Food Security and
Nutrition in the World 2022,
2022; The State of Food
Security and Nutrition in the
World 2023, 2023; WHO
and Ministerul Sanatatii al
Republicii Moldova, 2021)

Application development | C. 6 (Turcanu and  Siminiuc,

(developed on the specialized 2023b)5/27/2024  11:42:00

server http://shiny.io/, R language) AM

3. HEALTHY FOOD BASKET - A CRITICAL COMPONENT
OF FOOD AND NUTRITION SECURITY

A food basket can be defined as a Healthy Food Basket (HFB) if it
provides a balance between food groups and satisfies a set of dietary

recommendations aimed at ensuring nutrient adequacy and long-term

health (Cost and affordability of healthy diets across and within countries,
2020; FAO, 2023). The need to develop an HFB started from the
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hypothesis that MCFB, existing in the Republic of Moldova, does not
align with the criteria of a healthy diet FAO and WHO, and the
development of an HFB is imposed as a national interest priority.

To confirm or deny the hypothesis, two objectives were set: Estimation
of the nutritional quality of MCFB by applying the Nutritional Criteria
for Diet Evaluation and development of a HFBmp based on the Healthy
Diet Basket standard (Figure 1).

Orgchart
APPLICATION OF THE HEALTHY DIET BASKET METHOD

FOR THE DEVELOPMENT OF THE NATIONAL HEALTHY FOOD BASKET

Estimation of the Minimum Consumption Food Basket of the Republic of Moldova (MCFByp)
> (existing baskets for four categories of people),
according to the Nutritional Criteria for Diet Evaluation (FAO)

\ 1. The daily intake of consumption norms for the set of
products specified in GD No. was recalculated. 285 of

2013;

Data were collected on the nutrient content of foods

included in the minimum set of food products (data

were collected from product labels);

------ Calculation of energy intake

n

Calculation of nutrient intake

....... 3. Energy intake, macro-nutrient intake per basket and
(adequacy of nu(riems) per food group included in four baskets were
/ calculated: for adult men and women, for retired
and the weig
4. The ive quantitative and descriptive analysis

Calculation of nutrient and energy intake, of the numllonal quality of the calculated MCBFMD was|
er food grou / carried out, in relation to the DRV and the national
P group normative acts.

Development of the national Healthy Food Basket,
based on the Healthy Diet Basketball standard

Y

i i 1. The optimal body mass index (BMI) and ideal bod:
4444444 CaICUIa“or' of the optimal enargy mass elere calcuylated based on the average he»gxt off
requirement of HFByp Moldov.

2. The Basal Me(abollc Rate (BMR) was calculated,
based on the Harris-Benedict equation;

3. The optimal danlz ener I requlremenl (DAE) was
calculated for Hl BMD? baskets

Estimation of energy intake 1. The food groups for the Healthy Food Baskets (HFB)
"""" / were |demmed based on the classification by
of four HFByyps developed tios and FAG

2. Four HFBs were developed:

o for adult men and women
o for men and women of retirement age

\ Calculation of nutrient intake 1. Energy intake, macro-nutrient intake per basket and
gxssiaas > . ; per food group was calculated;
4 (adequacy of nutrients) /| 2. The quantitative and descriptive comparative analysis

of the nutritional quality of the calculated HFB was
carried out, in relation to the DRV;
3. HFB were validated by applying the Food Safety

indicators:
. . . o Nutrient Adequacy Ratio
....... by Calculation of nutrient intake o and Mean Adequacy Ratio for vitamins and
and energy per food group mineral elements
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Figure 1. Research design. Development of the Food Basket of the
Republic of Moldova
Source: Fully developed by the author

The MCFB options (existing) in the Republic of Moldova include
minimum sets of food products, determined based on the minimum
physiological norms (in energy and nutrients) of different socio-demographic
groups, approved by WHO recommendations (Biroul National de Statistica,
n.d.). The size of the basket directly affects the indexation of various social
payments such as pensions, maternity benefits, child benefits, disability and
unemployment benefits (Platforma informativa Dzen.ru, 2023).

3.1. Estimation of the adequacy of energy and nutritional intake
to MCFBwp options

The application of the Nutritional Evaluation Criteria for the Diet
(CNED) is necessary to estimate the quality of baskets. It involves
measurements according to three parameters: energy adequacy,
nutritional adequacy, and energy and nutritional adequacy by food
groups.

Estimation of adequacy of energy and nutrient intake. The
research started with the analysis of the energy intake for four existing
options of MCFB: for adults (men and women), pensioners and the weighted
average, according to the classification in GD No. 285 (Guvernul Republicii
Moldova, 2013, p. 285) (Table 2). To estimate the energy and nutritional
adequacy of MCFB, the values obtained from the calculations were
compared with the values for the same basket options specified in the GD,
with the Dietary Reference Values (DRV) and with the FAO
recommendations (European Food Safety Authority (EFSA), 2017; The
State of Food Security and Nutrition in the World 2023, 2023). The
calculated energy values of MCBFwip are close to the values established by
GD for the same socio-demographic categories of the population: the
calculated MCBFwp presents values between 1986.5...2776.5 kcal/day, and
in MCBFiyg, the values are between 2122.9 ...2807.8 kcal/day (Table 2).
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Table 2. Daily share of energy and nutrients of MCFBwp verso DRV, FAO recommendations
and values stipulated in GD No. 285

Nutrients of | U.M. Calculated MFCB DRYV (EFSA) FAO MFCcp
interest m w p w.a. w m Inter m w p w.a.
-vals
% % % % % % % % % %
Proteins, total | % E 12,9 12,2 12,3 12,7 10...20 10-35 | 13,4 13,2 13,1 13,2
Animal 42 3,6 3,6 4,1 5,2 5,2 5,1 5,6
proteins %E
Total fat %E | 289 287 |273 |293 20...35 20-35 | 30,6 303 |302 |31,1
Carbohy- %E 58,3 59 60,5 58,0 45 60 45-65 | 55,2 55,6 55,6 55,0
drates, total "
Fibre g/d 36,5 28,9 249 29,4 23.1...27.0 n.s. n.s. n.s. n.s.
E MJ x 1,6) Kcal | 2777 | 2293 | 1986 | 2330 | 1839... | 2269... | 2330 | 2808 | 2369 | 2096 | 2400
2149 2675

Source: Made by the author. Values for CAMCMD — obtained from own calculations; VDR and FAO
values:(Carbohydrate intake for adults and children, 2023; The State of Food Security and Nutrition in the World 2023,
2023; Committee on the Dietary Reference Intakes for Energy et al., 2023; European Food Safety Authority (EFSA),
2017; FAO, 2018; Guvernul Republicii Moldova, 2013, p. 285; WHO, 2023).

DRV- dietary reference values, n.s. — not specified; m - men; w — woman; p - pensioners, w.a. - weighted average
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The calculated MCBF comes with a higher intake of energy from
carbohydrates (58.0...60.5 %) compared to the MCBFug, where the
proportion of carbohydrates is 55.0...55.6 %. The actual calculated values
of protein and lipid weight in CAMC MD are, on average, 0.7% and 1.9%
lower than the values specified in GD, in contrast to carbohydrate weight,
which is 3.5% higher. The values were compared with reference
standards for an exhaustive picture and for informed further action.
Calculated energy intake from protein and fat in all MCBFup options was
determined to be within the ranges recommended by FAO and DRV
(European Food Safety Authority (EFSA), 2017) (Table 2).

Total fat intake > 35% of energy may be compatible with well-
being and average body weight, depending on dietary patterns and
physical activity levels. The panel proposes to set the lower limit of the
reference daily intake range for adults at 20% of energy and an upper limit
of 35% of energy (European Food Safety Authority (EFSA), 2017).

The daily energy share of carbohydrates (58.0%...60.5%) is at the
upper end of the DRV ranges (45-60), except for the value in MCFB
MDp, which exceeds the DRV by 0.5% but falls within the FAO
recommendations (45...65 %), without exception. Based on the risk of
developing chronic metabolic diseases and dental caries, the EFSA panel
concluded that the intake of added and free sugars should be as low as
possible in the context of a nutritionally adequate diet (EFSA Panel on
Nutrition, Novel Foods and Food Allergens (NDA) et al., 2022). EFSA
(2022) found moderate evidence for a causal relationship between higher
ad libitum intake of added and free sugars and the risk of obesity and
dyslipidaemia. The effect on body weight appears to be mediated mainly
by changes in energy intake (EFSA Panel on Nutrition, Novel Foods and
Food Allergens (NDA) et al., 2022; Hjelmeseth and Sjoberg, 2022).

The fibre intake in the MCFBwmp options is between 28.9 and 36.5
g/day for adults, and the weighted average and 24.9 g/day fibre - for
people of retirement age. These values exceed the EFSA recommendation
of 25 g/day but are similar to the WHO and Nordic Nutrition
Recommendations (NNR) (Blomhoff et al., 2023; Siminiuc and Turcanu,
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2024b). Research and calculations made regarding the estimation of
macro-nutrient content and determinations about their energy weight
suggest an energetic and nutritional adequacy of the four existing
MCFBwmp options.

3.2. Estimation of the adequacy of energy and nutritional intake
of MCFBwp options by food groups

To assess whether MCFB options qualify as HFB, they were
evaluated for adequate energy and nutrient intake by food group.

Estimation of protein intake adequacy. According to the
calculations obtained, in all MCBFwmp, Bread and bakery products provide
the highest protein intake, with values between 32.4 and 43.5 g/day, far
exceeding the intake of the same nutrient from the Meat and meat
products group (10,7... 19.6 g/day), from Fish and fish products (3.9...5.8
g/day) and the Milk and dairy products group (2.8...3, 1 g/day). The
results obtained are explained by the consumption norms of the first
group, which vary in the range of values 349.8 ... 461.6 g/day, depending
on the socio-demographic group of the basket. The share of proteins from
Milk and dairy products varies between 2.8 and 3.1g/day (Tabel 3). The
number of items taken into account for the estimation of energy and
nutrient intake for the Bread and bakery products group was the largest:
it included 151 products, ensuring the data's robustness. The nutritional
quality of bakery products sold in the Republic of Moldova was
investigated in a separate study, and the results were used in that research
(Siminiuc et al., 2024; Siminiuc and Turcanu, 2024b; Turcanu, 2023).
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Table 3. Daily protein (P) and lipid (L) intake of MCBFwmp by product groups

Calculated MCFBMDm MCFBMDW MCFBMme MCFBMDw.a.
parameters | n |P,g [Lg [Pg [Lg [Pg [Lg [Pg [L.g
Bread and bakery products
AVERAGE 6,2 1,3 5,2 1,1 4,6 1,0 5,0 1,0
STDEV.S 6,3 1,9 5,2 1,5 4,3 1,3 5,2 1,0
TOTAL 168 43,5 9,1 36,5 7,5 32,4 6,9 35,2 7,2
Meat and meat products
AVERAGE 2,8 2,8 1,9 2,1 1,5 1,7 2,2 2,3
STDEV.S 3,4 2,5 1,7 1,7 1,3 1,3 23 1,6
TOTAL 15 19,6 19,7 13,0 14,8 10,7 11,9 15,5 15,8
Milk and dairy products
AVERAGE 2,2 2,1 2,3 1,9 2,2 1,6 2,3 1,9
STDEV.S 1,9 1,3 1,6 0,7 1,7 0,6 1,7 0,8
TOTAL 11 2,9 2,4 3,1 23 2,8 2,0 3,1 2,4
Eggs 2 0,4 0,3 0,3 0,2 0,2 0,1 0,3 0,3
Fish and fish products
AVERAGE 2,9 0,6 2,0 0,5 1,9 0,5 2,2 0,5
STDEV.S L1 0,0 0,3 0,1 0,3 0,1 0,7 0,1
TOTAL 5 5,8 1,3 3,9 0,9 3,9 0,9 4,3 1,0
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Continued, Table 3

Calculated n MCFBypm MCFBwmpw MCFByppm MCFBwmpy.a.
parameters Pg | Lg [ Pg | Lig | Pg [ Lg Pg | Lg
Sugar and confectionery (in sugar equivalent)
AVERAGE 0,2 1,1 0,1 1,0 0,1 0,6 0,1 0,9
STDEV.S 0,2 1,5 0,2 1,4 0,1 0,7 0,1 1,2
TOTAL 4 0,5 3,2 0,4 2,9 0,3 1,7 0,4 2,6
Fats
AVERAGE 0,1 9,9 0,1 8,4 0,1 7,2 0,1 8,3
STDEV.S 0,1 13,2 0,1 11,3 0,1 10,1 0,1 11,1
TOTAL 7 0,4 39,4 0,3 33,7 0,2 28,8 0,3 33,4
Potatoes 1 7,6 1,5 6,2 1,2 5,4 1,1 6,3 1,3
Vegetables
AVERAGE 0,5 0,1 0,3 0,0 0,3 0,0 0,4 0,1
STDEV.S 0,4 0,1 0,3 0,0 0,3 0,0 0,3 0,0
TOTAL 10 5,0 0,7 3,5 0,5 3,2 0,4 3,9 0,5
Curcubitaceae 2 0,1 0,1 0,0 0,0 0,0 0,0 0,1 0,0
Fruits, berries and fruit products
AVERAGE 0,2 0,5 0,1 0,3 0,1 0,3 0,1 0,1
STDEV.S 0,2 0,9 0,1 0,5 0,1 0,6 0,1 0,1
TOTAL 6 3,5 11,3 2,8 9,1 1,9 6,3 3,2 10,4

Source: Fully developed by the author, following the collection of nutritional information, the compilation of the nutrient list and the
calculation; Consumption norms - taken from: (Guvernul Republicii Moldova, 2013, p. 285) ; MCFB - minimum consumption
Jood basket; n- No. of items; m - men; w—woman, p - pensioners, w.a. - weighted average
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Estimation of the adequacy of lipid intake. Fat intake in all
MCBFwups was calculated to be within the range of 73.2...89.9 g/day in
adult men and women, and the weighted average, but is considerably
lower in pensioners — 60.2 g/day (Table 3).

According to the results obtained, the total intake of fats in all
baskets varies between 28.9...39.4% and is primarily due to the Fat group,
which provides between 7.2 and 9.9 g/day, with standard deviations from
10.1...13.2 g/day. A lower intake of lipids follows the group Meat and
meat products (11.9...19.7 g/day) due to the daily amounts of this group
of products, between 60.2...107.5 g/day: total fat intake in this group is
11.9...19.7 g/day, with a mean of 1.7...2.8 g/day and standard deviations
between 1.3 ...2.5 g/day. Bread and bakery products, as well as Meat and
meat products, owe their intake (6.9...9.1 g/day) to the large share they
represent in all MCBFwp (Table 3). At the lowest observed intake of total
fat (20% of total energy) in European countries, no obvious signs of
deficiencies or adverse effects on blood lipids were observed (European
Food Safety Authority (EFSA), 2017).

Estimating the adequacy of carbohydrate intake. The
calculations made during the research showed that the intake of
carbohydrates in all MCBFwup options was between 300.1 and 404.6 g.
The Bread and bakery products group provides MCBFuvp with
209.1...267.6 g/day, followed by the Potato group (43.8...62.2 g/day),
Sugar (23.8...36 .5 g/day) and Vegetables (13.2...21.4 g/day). These three
product groups cover baskets with 276.7...366.3 g of carbohydrates.
Added sugar in MCBFwp (included in the Sugar and confectionery group)
varies between 19.7 and 29.6 grams. Although the consumption of Fruits
constitutes 59.8...107.5 g/day, they come with an intake to MCBFwmp of
only 6.5...11.7 g/day of carbohydrates. Only the MCFBwmp for men
includes an amount of fruit and vegetables that exceeds the minimum
threshold of 400 g/day recommended by the FAO for a healthy diet. For
women and elderly people, including the weighted average, these values
are below the limit (Table 4).
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Table 4. Daily carbohydrate (CH), fibre (F) and energy (E) intake of MCBFwmp by product groups

Product n MCFBMD m MCFBwmp w MCFBwmp pm MCFBwmp wa
groups HC, | F,g | E, CH,g | F,g | E,keal | CH,g | F,g | E, CH,g | F,g | E, keal
kcal kcal
Bread and bakery products
AVERAGE 38,2 | 3,0 | 189,5 32,6 2,5 161,1 299 | 2,2 | 146,8 | 31,1 | 24 154,0
STDEV.S 41,3 | 3,7 | 205,5 34,9 3,0 172,7 29,1 | 2,5 | 143,7 | 31,1 | 24 154,0
TOTAL 168| 2676 | 213 | 13263 | 2284 175 | 11274 | 2091 | 154 | 1027,6 | 2180 | 169 | 10778
Meat and meat products

AVERAGE 0,2 0,0 | 374 0,2 0,0 27,2 0,1 0,0 | 21,9 0,2

STDEV.S 0,2 0,0 | 33,1 0,2 0,0 19,6 0,1 0,0 | 15,1 0,2

TOTAL 15 1,5 0,0 | 261,6 1,2 0,1 190,1 0,9 0,0 | 153,1 1,5 0,1 210,5

Milk and dairy products
AVERAGE 0,6 0,0 | 30,2 0,8 0,0 29,3 1,2 0,0 | 28,4 0,8 0,0 29,6
STDEV.S 0,7 0,0 | 132 1,3 0,0 6,8 2,2 0,0 | 145 1,2 0,0 8,6
TOTAL 11 1,7 0,0 | 404 2,1 0,0 41,7 2,2 0,0 | 38,1 2,1 0,0 41,7
Eggs 2 0,0 0,0 4,6 0,0 0,0 2,8 0,0 0,0 2,0 0,0 0,0 3,9
Fish and fish products
AVERAGE 0,0 0,0 | 17,3 0,0 0,0 12,0 0,0 0,0 | 11,8 0,0 0,0 13,1
STDEV.S 0,0 0,0 4,2 0,0 0,0 0,1 0,0 0,0 0,1 0,0 0,0 2,5
TOTAL 5 0,0 0,0 | 34,6 0,0 0,0 24,0 0,0 0,0 | 23,6 0,0 0,0 26,2
Sugar and confectionery (in sugar equivalent)

AVERAGE 12,2 | 0,1 58,8 10,4 0,1 50,8 7,9 0,1 | 373 10,6 | 0,1 50,7
STDEV.S 152 | 0,1 55,4 12,5 0,1 44,8 10,2 | 0,1 | 36,8 134 | 0,1 48,2
TOTAL 4 36,5 | 0,2 | 176,3 31,1 0,2 1523 238 | 0,2 | 1120 | 31,8 | 0,2 152,2
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Continued, Table 3

Product n MCFBMDm MCFBMDW MCFBMme MCFBMDwa
groups CH,g | F, g E, CH,g | F,g | E,kecal | CH,g | F, g E, CH,g | F,g | E, keal
kcal kcal
Fats
AVERAGE 0,0 0,0 89,1 0,0 0,0 76,1 0,0 0,0 65,1 0,0 0,0 75,5
STDEV.S 0,0 0,0 | 118,3 0,0 0,0 101,0 0,0 0,0 90,7 0,0 0,0 99,9
TOTAL 7 0,1 0,1 | 356,5 0,0 0,1 304,4 0,0 0,0 | 260,6 0,1 0,1 301,8
Potatoes 1 62,2 5,3 | 293,1 50,7 4,4 2389 43,8 3,8 12063 | 514 | 44 242,1
Vegetables
AVERAGE 2,1 0,6 10,8 1,4 0,4 7,5 1,3 0,4 6,8 1,6 0,5 8,3
STDEV.S 1,7 0,5 8,6 1,3 0,4 6,7 1,1 0,3 5,8 1,3 0,4 6,8
TOTAL 10 | 21,4 6,3 | 1123 14,6 4,2 76,5 13,2 3,8 69,2 164 | 4,8 86,2
Curcubit 2 1,9 0,2 8,4 0,7 0,1 3,1 0,6 0,1 2,5 1,1 0,1 5,0
aceae
Fruits, berries and fruit products
AVERAGE 2,0 0,4 13,2 1,6 0,3 9,3 1,1 0,2 7,7 2,2 0,4 10,0
STDEV.S 2,2 0,3 11,1 1,6 0,3 6,9 1,0 0,2 6,4 2,1 0,3 9,5
TOTAL 6 11,7 3,0 | 162,4 9,5 2,4 131,6 6,5 1,7 90,4 10,8 2,8 150,0

Source: Fully developed by the author, following the collection of nutritional information, the compilation of

the nutrient list and the calculation; Consumption norms - taken from: (Guvernul Republicii Moldova, 2013, p. 285),;

MCEFB - minimum consumption food basket
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Food baskets ensure an intake of 15.4...21.3 g/day of fibre from
Bread and bakery products, 3.8...6.3 g/day from Vegetables, 3.8...5.3
g/day from Potatoes and 1.7...3.0 g/day of Fruits. The European Food
Safety Authority Group recommends an adult's daily fibre intake of 25g
(EFSA Panel on Dietetic Products, Nutrition, and Allergies (NDA), 2010;
European Union Law, 2011). Food and Drug Administration (FDA) - has
raised the dose from 25 to 28 g/day of fibre for every 2000 kcal, and other
organizations recommend even up to 35 g/day of fibre (European
Commission, 2021) (Table 4).

From the total food groups included in the MCFBwp of adults (men
and women), the group Bread and bakery products have priority in terms
of quantitative intake and constitute about 389.3...461.6 g/day (25%),
followed by the Potato group - with 311.0...381.7 g/day (20%). Taken
together, these two starchy groups cover 45% (700.3...843.3 g/day) of all
the products in the basket, which, in turn, generate 1366.2...1619.4
kcal/day (59.6% of the basket's total energy) (Figures 2 and 3). MCFBwmp
options include 227.8...332.7 g/d of vegetables and 97.6...135.8 g/d of
fruit. The energy intake of Fruits and Vegetables is only 283.1 kcal/day
for men and 211.2 kcal/day for women (Figures 2 and 3). The Meat and
meat products group comes with a quantitative intake of 107.5 g/day for
men, about 34 g/day more, compared to 73 g/day of MCFBMpw. This
group of products provides between 190.1 and 261.6 kcal/day of the total
daily energy (8.3...9.4%). Fish and fish products provide 24.0...34.6
kcal/day (1.0...1.2% of total energy). The Fat group constitutes
35.6..42.7 g/day (of both animal and plant origin), the equivalent of
304.4...365.5 kcal/day, ensuring 12.8% of the daily energy intake of men
and 13.3% of the daily energy intake of women. From the point of view
of the daily energy weight, this type of food is placed after Bread and
bakery products. MCFBwp also includes 41.4...35.8 g/day of Sugar and
confectionery (in sugar equivalent), which in turn generates 152.3...176.3
kcal (6 .6...6.3% of the total VE of MCFBwp) (Figures 2 and 3).

22



MCFByp. E

3% _0% 6%

a
\ 7/

1%~ 2% 8%

= Bread and bakery

roducts
= Meat and meat products

0,
= Milk and dairy products
- Eggs 11%
= Fish and fish products
= Sugar and confectionery
. g:t ssugar equivalent) 13%
= Potatoes

= Vegetables

= Curcubitaceae

Figure 2. Daily energy share of food groups of MCBFwmp. and

MCFBypya E
6%

= Bread and bakery products
= Meat and meat products

= Milk and dairy products

= Eggs

= Fish and fish products

= Sugar and confectionery (in

« F /
= Potatoes 6%

= Vegetables 1% 2%

MC BFMDm, %

MCFByp,, E
W

10%
13%

sugar equivalent)
ats

= Curcubitaceae 8%

Figure 3. Daily energy share of food groups of MCBFwmp, and

MCBFmpwa, %

Source: Made entirely by the author based on his calculations and estimates
MCFB - Minimum Consumption Food Basket; HFB - Healthy Food Basket;
m — men; w-women, pm — pensioner men; wa - weighted average; E - energy

The quantitative intake of the food group Milk and dairy
products is very close to both women and men, as well as to the

weighted average of the MCFBwmp, oscillating between 375.5 and
378.7 g/day. Although, quantitatively, this food group is the third after
Potatoes, the energy intake is relatively low - about 40.4..41.7
kcal/day (1.5...1.8 % E) (Figures 2 and 3).
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The quantitative distribution of food groups included in the
MCFBwp of retirees is similar to the basket for working-age adults,
but the energy share in these groups differs slightly. Thus, Bread and
bakery products have a greater weight, exceeding half of the basket's
total energy (51.8% E). The energy share in Grasimi is 13.1%, equal
to that of MCBFwmpw. Meat and meat products provide about 7.7% of
total calories (lower value, compared to the same intake for women)
(Figures 2 and 3).

The existing MCBFyp options have considered a diversity of
foods. Still, the distribution of these foods by product groups does not
take into account nutritional similarities, which is not aligned with
international standards and food baskets of other countries (Grosso
and Di Cesare, 2021; U.S. Department of Agriculture and U.S.
Department of Health and Human Services, 2020). The MCBFwup also
includes food groups with little or no nutritional density incompatible
with a healthy diet. The obtained results demonstrate that the evaluated
MCFBwmp options ensure energy and nutritional adequacy but do not
ensure an adequate distribution of food groups. Accordingly, MCFBs
cannot be qualified as Healthy Food Baskets, which justifies the
necessity and importance of developing a national HFB.

3.3. Development of the national Healthy Diet Basket by
applying the Healthy Diet Basket standard

To develop a national Healthy Food Basket (HFB) for adults
(men and women) and people of retirement age (men and women),
adapted to national particularities but also aligned with the nutritional
criteria for diet evaluation and following the recommendations WHO
and FAO, calculated the optimal energy and dietary requirements of a
national healthy food basket (HFBwp), corresponding to an ideal BMI
(Table 5).
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Table 5. The optimal daily energy requirement of HFBwmp options to be developed

Person Q-coefficient (is unchangeable) PAL | PAL | PAL PAL BMI | BMR E
categories Seden | Mode | Active | Very
tary rate activ
Age Body mass Height Physical activity level (PAL)
Examples | year | Q kg Q | meter | Q Q 1,4 1,6 1,8 2,0 kg/m? | kcal kcal
s s
Adult 45 12,31 | 57,7738 | 1,63 | 607 | 43 1.4 1,6 1,8 2 21,7 | 1354 | 2167
women
Adultmen | 45 | 5,08 | 66,5 | 9,56 | 1,75 | 573 | 260 1.4 1,6 1,8 2 21,7 | 1670 | 2672
Average (men &women) 2419
Women 70 | 2,31 57,7738 | 1,63 | 607 | 43 1.4 1,6 1,8 2 21,7 | 1297 | 2074
(pensioner
s)
Men 70 | 5,08 | 66,5 ]9,56 | 1,75 | 573 | 260 1,4 1,6 1,8 2 21,7 | 1543 | 2469
(pensioner
s)
Average (retirement age men and women) 2272
Weighted average 2345

1 MJ =238.83 kcal

Source: Made entirely by the author, based on his own calculations and estimates; Q — fixed numerical coefficients,
included in the Harris—Benedict Equations (H-B); PAL- physical activity level; BMI — body mass index; ER — energy
requirement;, BMR - Basal Metabolic Rate; E-energy
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The need for proteins was calculated, starting from the
recommendations (EFSA, NNR), that they provide 10-20% of the daily
food ration and a lipid intake of about 30% of the energy ration.
Carbohydrate energy intake was calculated as the difference between
energy from protein and lipids (Table 6).

Table 6. Optimal nutrient requirements and their energy share

for HFBmp options

Nutriment U.M. HFBM])m HFBMDW HFBMme HFBM])pw
Protein % 15 15 15 15

g 100,12 81,3 92,6 77,6

kcal 400,5 325,5 370,5 310,5
Fats % 30 30 30 30

g 89,0 72,3 82,3 69,0

kcal 801,0 651 741 621
Carbohydrates % 55 55 55 55

g 367,1 298,44 339,6 284.,6

kcal 1468,5 1193,5 1358,5 1138,5
Energy kcal 2672 2167 2469 2074
Energy, kcal 2670 2170 2470 2070
approximate
values

Source: Made entirely by the author based on his calculations; HFB - Healthy
Food Basket

3.3.1. Assessment of CAS on energy and nutrient adequacy
Development of HFB.

The FAO Healthy Diet Basket (HDB) indicator supported the
development of HFB options. For each of the seven food groups,
mean nutrient values were calculated. For each group of products,
the consumption norms of the products were identified and
distributed in such a way that, in the end, they ensured the optimal
energy requirement, calculated according to the H-B equation, as
well as the nutrient requirement, calculated according to the DRV
(Figure 4).
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Figure 4. The energy share of nutrients in HFBypm and HFBmppm,
% of the daily energy ration
Source: Made entirely by the author based on his calculations; HFB -

Healthy Food Basket; m-men, pm-pensioner men

According to calculations, HFBypm provides a protein intake
of 99 g/day, constituting 14.8% of the basket's daily energy ration
(2670 kcal). According to dietary studies, average protein intake in
European countries varies between 67 and 114 g/day in adult men and
59 to 102 g/day in women, or about 12 to 20 % of total energy intake
(E%) for both sexes (Dekker et al., 2022; Ellinger et al., 2024; Fouillet
etal., 2023).

89 g of lipids provide 30% of the basket's daily energy, and
carbohydrates - 368 g complete the basket with 55.2% of the energy.
The EFSA and WHO recommendations do not distinguish between the
weight of nutrients for older people and adults. However, HFBnippm
requires a lower energy intake (200 kcal) compared to the basket for
adult men, which provides 2470 kcal/day. Although the intake of
energy and nutrients, respectively, is lower, the share of nutrients is
similar in both baskets: 14.6% energy from proteins (90.2 g/day),
30.1% energy from lipids (82.7 g) and 55.3% energy from
carbohydrates (341.3 g/day). The distribution of energy from nutrients
aligns with the calculations made in research to identify the optimal
HFBwmp options (from the point of view of nutrient and energy intake)
and with WHO and VDR recommendations. Two other baskets
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developed are HFBmp for adult women and women of retirement age,
for which energy intake from nutrients was also calculated (Figure 5).

HBFMDW HFBMDpw
14.9 = Proteins, % 14.9

’ - Llpldb, %

= Carbohydrates,

30.0 %

Figure 5. The energy share of nutrients from HFBwpw and
HFBwmppw, % of the daily energy ration
Source: Made entirely by the author based on his calculations
and estimates;, HFB - Healthy Food Basket; w-women,; pw-pensioners
women

An optimal adequacy of the distribution of energy from nutrients was
achieved by juggling with the consumption norms and following the
recommendations with reference to a balanced diet. Thus, HFBupw
provides 2170 kcal/day (in strict accordance with the calculations
made), which comes from 80.9 g of proteins (14.9% energy), 72.3 g
of lipids (30% energy) and 288.8 g of carbohydrates (55.1% energy).
The exact ratio is observed at HFBmppw.

3.3.2. Estimating adequacy of energy and nutrient intake

by food group

Nutrients alone do not explain the relationship between food and
health, as food has many non-nutritive components, including but not
limited to fibre, phytochemicals, the food matrix and interactions
between them. Model HFBraos have been developed from dietary
guidelines, designed to show approximate proportionality of food
groups by volume, similar to how foods appear on a plate and are
intended to guide stakeholders in developing their HFBs. In all four
HFBwmps (adult men and women and men and women of retirement
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age), the following conditions were met: the Sugar and confectionery
group was not included; cooked sausages and meat semi-finished
products were excluded from the Meat and meat products group, due
to their lack of nutritional benefits; margarine was excluded from the
Fats group, due to the content of trans fats; the Potato group, which in
GD No. 285 were as a separate group, it was transferred to the Starchy
group; The Curcubitaceae group was excluded, because these
products are only found seasonally in the trade and are not
representative of a national diet; Legumes, from the Bread and bakery
products group (of MCFBwmp), formed a separate group, together with
nuts; The group Milk and dairy products was included in the HFB
options as a separate group. Figures 6 and 7 show the energy share of
the food groups in the HFBmp options.

HFB,p,,, %E = Starchy HFByyppm> %E
55 5.9 = Legumes 5.6 62
33 \‘ = Protein products 6.4
5.6
\ = Milk and dairy 4 \
products
143 " Fats 140
= Vefetables

14.2 = Fruits 13.5

Figure 6. The energy share of the food groups in the HFBypm
and HFBmppm options, % of the daily energy ration
Source: Made entirely by the author based on his calculations
and estimates;, HFB-Healthy Food Basket;, m-men; pm-pensioner men; E-

energy

Starch energy intake in HFByp (men and retired men) provides
exactly 48.9% (1306 kcal/day and 1208 kcal/day, respectively). These
values are close to the recommendations from the HFBrao models,
which suggest that this food group provides around 50% of energy.
HFBwmp of adult women and women of retirement age covers 46.0 ...
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46.3% of daily energy. In all four baskets, the quantitative intake of
starchy products is between 340.7 and 467 g, which exceeds the FAO
recommended amount of 322 g (to ensure 1160 kcal out of 2330
kcal/day total) (Table 3.8). However, even 340.7 and 359 g provide
only 1004 and 953 kcal/day, respectively. It follows that the
quantitative recommendations of HFBrao models are not valid for
HFBwmp and could not be applied, but they could serve as guidelines
for the development of diets or HFB. It was estimated that protein
(animal) products, in all baskets, constitute 130...160.5 g and provide
an energy intake of 383.1...310.3 kcal, equivalent to about 14...15 %
of daily energy (Figures 6 and 7).

HFBypy» %E = Starchy HFByp,> %E
7.1 = Legumes 7.4
6.6 6.5
4.8 \‘ = Protein products 51
5.0 \ « Milk and dairy 4.8 \
\ 6.3 products \ 6.0
= Fats
14.7 15.0
= Vefetables
= Fruits 15.1

15.5

Figure 7. The energy share of the food groups in the HFBypw
and HFBwp,w options, % of the daily energy ration

Source: Made entirely by the author based on his calculations and estimates
MCFB - Minimum Consumption Food Basket; HFB - Healthy Food Basket,

w-women, pw-pensioner women, E-energy

This percentage distribution falls within the optimal (calculated)
required intake (Table 6) and reports on the suitability and alignment
of the HFBwmp options developed to the HFBrao and DRV models. The
energy provided by Legumes and nuts, with values between 14.2% and
13.5% (380 and 322 kcal) in all baskets, exceeds the values
recommended by FAO (of 10...12%), except for HFBwmpm, which
reached the recommended amount of 80 g of legumes/day (although
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they have a higher basket energy intake compared to the FAO basket)
(Figure 6 and 7). Even the smallest amount of Legumes and Nuts,
about 66 g (from HFBwppw), provides 322 kcal, which exceeds the
energy intake recommended in the FAO models. The WHO dietary
recommendations state that a healthy diet should include legumes and
nuts, suggesting that they are necessary to ensure a balanced diet
(WHO, 2018). The Global Burden of Disease Study identified "low
legume" and low "nut and seed" dietary patterns as risk factors
associated with excess morbidity and mortality (Afshin et al., 2019),
and the EAT-Lancet diet emphasizes their inclusion in daily food
rations (Willett et al., 2019). These claims justify the inclusion of
legumes and nuts as a separate group. In most geographic areas,
legumes, nuts, and seeds are accessible, widely consumed, and almost
always included in diets at minimal cost. In the Republic of Moldova,
this group of products is still, to some extent, associated with the diet
of people with low incomes or with diet during religious fasting
periods (Chirsanova et al., 2021). Nuts are rich in fat. However, nuts
have not been included in the Fats and Oils group because they have
different culinary uses. Thus, nuts were included in the Legumes and
nuts group, where these foods are commonly found as placed in most
dietary guidelines and as they are in food diversity score rankings
(Herforth et al., 2022; Pourghaderi et al., 2023).

It was calculated that the energy intake of the Milk and dairy
products group provides between 4.8..5.6 % E (104.6...149.4
kcal/day) for all baskets. Those values are practically twice as low
compared to the recommendations of the HFBrao models, which
suggest that about 228 kcal/day should come from Milk and dairy
products. Dairy products are considered a food group with relatively
high costs (FAO et al., 2020). Including dairy products in a global
standard when other foods could be used instead would overestimate
the actual cost of a healthy diet in some regions. In the HFBmp options,
the Milk and dairy products group is included as a separate group. The
decision is justified by the fact that this group is the most consumed

31



in Moldova, reaching annual values of around 230 L/year (in milk
equivalent), practically exceeding twice the consumption of
vegetables and berries and the consumption of bread and bakery
products (BNS, 2023). The energy intake from the Fruit group was
between 5.9 and 7.4% in all four baskets developed and analyzed,
equivalent to 154...148 kcal, due to the 320..330 g of products
included in baskets. The included values exceed the values
recommended by FAO by about 30 g, but they are slightly below the
energy intake limit recommended by FAO for this group (the
recommended energy intake from Fruits is 160 kcal). The energy
intake from vegetables was 5.5...6.5%, corresponding to 135.2...146.0
kcal/day from 350...380 g of products. The recommended amounts for
this group are 270...400 g, or 110 kcal/day. Therefore, the WHO
identified the minimum threshold of 400 g/d as a feasible minimum
level that would provide significant health benefits for all adults,
including the elderly, and children from 10 years of age, but noted that
600 g/d is preferred (WHO, 2023).

3.4. Application of the Mean Adequacy Ratio Indicator to
validate the nutritional adequacy of the developed HFBwp
options

Most nutrient-based indicators describe the degree to which
diets or foods conform to a standard (Food Guidelines or Dietary
Reference Values, etc.) (Cowan et al., 2023). Accordingly, dietary
assessment tools should be selected taking into account the relative
validity of different methodologies, respondent-researcher burden,
and resources required for implementation (Mahal et al., 2023). Mean
Adequacy Ratio (MAR) is part of the indicators used to assess
individual nutrient intake on the quality dimension. This index
quantifies the overall nutritional adequacy of a population based on an
individual's diet, using the current recommended intake for a nutrient
group of interest. Although there are several versions of this index,
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MAR has gained popularity and is now increasingly used as a
summary indicator of nutrient adequacy (Akter et al., 2021; Beydoun
etal., 2018; Lepicard et al., 2017). MAR is positively associated with
other indices of diet quality, particularly those that estimate diversity
but also assess dietary adequacy and food group ratio (Eldridge et al.,
2019; Jun et al., 2019). To calculate the MAR, the PRI values were
applied, and the following actions were performed: A systematic
review of the literature was carried out concerning the terms and DRV
for the nutrients of interest from the most updated and scientifically
argued reviews; Each product included in the four HFBwmp was
compiled with micronutrient content (Muctutyr I[luranus PAMH.
IMox pen. U.M. Ckypuxmna ... and Skurichin, 2002); Nutrient
Adequacy Ratio (NAR) and MAR were calculated for vitamins and
minerals from each HFBwp option (Tables 7 and 8).

Vitamins. To estimate the MAR by micronutrient content in
each HFBwmp, ten micronutrients (four vitamins and six mineral
elements) were identified (Table 7).

Mineral elements. The estimation, through mathematical
calculations, of the MAR of the content of mineral elements in each
HFBwmp focused on the micronutrients sodium (Na), potassium (K),
calcium (Ca), magnesium (Mg), phosphorus (F) and iron (Fe) (Table
8).
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Table 7. The Nutrient Adequacy Ratio (vitamin) calculated for each developed HFBmp

DRV m.u. DRV The calculated vitamin Calculated NAR values
Vitamine | jteria requirement for HFByp for HFBmp
HFB | HFB | HFB | HFB HFB HFB | HFB | HFB | HFB HFB
MDm MDw MDpm MDpw MDm MDw MDm MDw MDpm MDpw

Thiamins PRI= | mg/day | 0,88 | 1,99 5,3 4,3 4,9 1,10 1,08 1,10 1,07 1,10

(B1) Al mg/MJ | 0,11 | 0,24 - - - - - - - -

Riboflavin | PRI= | mg/day 1,6 1,6 1.6 1,6 L6 | 416 | 343 | 3,78 | 3,30
(B) Al
Niacin (B0 | PRI= mg 6.6 176 | 143 | 163 | 137 | 1,03 | 1,06 | 1,03 | 1.05
iacin (Bs) |\ E/1000
or PP

kcal

E/MI 1.6

PRI =

Vitamin C
ftamin Al mgzi | 110 | 95 | 110,0 | 950 | 1100 | 950 | 1,93 | 2,16 | 1,84 | 2,09

NE- niacina echivalent

RE- retinol echivalent

The calculations were made according to the maximum intervals

Sources: Developed by author based on own calculations and DVR estimates taken from: (Blomhoff et al.,
2023; EFSA Panel on Nutrition, Novel Foods and Food Allergens (NDA) et al., 2022); NAR - Nutrient Adequacy Ratio;
HFB - healthy food basket; w - women, m - men; pm — pensioners men, pw — pensioners women, DRV - dietary
reference values; PRI - Population Reference Intake (meets the nutritional requirements of about 97 - 98% of healthy
individuals),; Al - adequate intake
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Table 8. The Nutrient Adequacy Ratio (mineral elements) calculated for each developed HFBwmp

u.m. DRV VDR The calculated mineral elements Calculated NAR values
criteria requirement for HFBmp for HFByp
Mineral HFB | HFB HFB HFB HFB HFB | HFB | HFB | HFB | CAS
elements MDm MDpm MDpw MDpm MDpw MDpm MDpw | MDpm | MDpw MDfp
Sodium mg/day Al 1500 679 566 633 540 0,5 0,4 0,4 0,4
Potasium | mg/day | Alrn= 3500 3889 3440 3600 3300 1,1 1,0 1,0 0,9
Algrsa
Calcium mg/day | Rlgn= 950 702 598 645 569 0,7 0,6 0,7 0,6
PRIgFsa
Magnesium | mg/day | Alrn= 350 300 573 484 526 462 1,6 1,6 1,5 1,5
Algrsa
Phosphorus | mg/day | Alrn= 520 1799 1488 1643 1415 3,5 2.9 3,2 2,7
Algrsa
Iron mg/day | Alrn= 9 15 29,5 24,7 27,2 23,5 3,3 1,5 1,7 1,5
Algrsa

Sources: Developed by author based on own calculations and DVR estimates taken from: (Blomhoff et al.,
2023); HFB - healthy food basket; w - women; m - men,; pm — pensioners men; pw — pensioners women, DRV - dietary
reference values, NAR - Nutrient Adequacy Ratio, PRI - Population Reference Intake (meets the nutritional
requirements of about 97 - 98% of healthy individuals); Al - adequate intake; RI — recommended intake
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The Mean Adequacy Ratio (MAR) indicator reflects the ratio
between the intake of 10 micronutrients from each of the four HFBmp and
the DRV for the micronutrient of interest (Table 9).

Table 9. Mean Adequacy Ratio for validation of the nutritional

quality of developed HFBwmp

Micronutrients *1HFBrao | *2HFBrao

HFB | HFB | HFB | HFB |, /

MDm MDw Mbpm | Mppw | DRV grsa | VDREFsa
Thiamins (B;) | 1,00 | 1,00 | 1,00 | 1,00 0,98 0,96
Riboflavin (B)) | 1,00 | 1,00 | 1,00 | 1,00 0,92 0,88
Niacin (Bs)orPP | 100 | 1,00 | 1,00 | 1,00 0,92 0,89
Vitamin C 1,00 1,00 1,00 1,00 0,90 0,77
Sodium 0,45 0,38 0,42 0,36 -
Potasium 1,00 0,98 1,00 0,94 -
Calcium 0,74 0,63 0,68 0,60 0,68 0,63
Magnesium 1,00 1,00 1,00 1,00 0,97 0,96
Phosphorus 1,00 1,00 1,00 1,00 1,00 1,00
Iron 1,00 1,00 1,00 1,00 0,67 0,64
MAR 0,92 0,90 0,91 0,89 0,90 0,87

Sources: Developed by the author based on his own calculations; *DVR HFBr40
- taken from: (European Food Safety Authority (EFSA), 2017; Herforth et al.,
2022; The State of Food Security and Nutrition in the World 2020, 2020).

Thus, the MAR (10 micro-nutrients) gravitates close to 1 (range 0.89 ...
0.92), which demonstrates an excellent suitability of the developed
baskets, providing empirical and argued evidence to propose the developed
HFBwp as optimized alternatives to existing HFByp (reviewed in the first
part of the chapter) that meet the requirements for what is internationally
considered a healthy diet.

4. COST AND ACCESSIBILITY OF THE HEALTHY
FOOD BASKET

For the first time, the term Cost and A ffordability of a Healthy Diet
(CAHD), as a critical component of food security, was included in the State
of Food and Nutrition Security in the World report (The State of Food
Security and Nutrition in the World 2021, 2021).
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The idea of that research started from the hypothesis that the
national food system does not ensure access to healthy food, especially for
people with low incomes, and the poverty threshold could be more
pronounced than it is officially stated. To test the hypothesis, the indicators
based on CNED were taken into account, and the cost and affordability of
MCBFwmp and HFBump options were calculated (Figure 8):

ESTIMATING THE COST AND ACCESSIBILITY OF THE FOOD BASKET

1. The cost of four HFBy, options was calculated

— 2. The cost was calculated for four options of MCBFyp,
1. The cost share of HFBp, options and MCBFyp, options in the country's
minimum subsistence amount was calculated
Affordability 2. Basket accessibility was calculated using the International Poverty Line

Indicator (IPL) and the Average Official Exchange Rate (AOER)
3. A comparative analysis of the existing HFB was carried out, applying the
International Comparison Program - Food Prices for Nutrition;

1. The cost of food groups was calculated for the HFBy,, options and for the

Cost and affordability MCBFyy, options;
2. The affordability of the groups was calculated, in PPP, applying the
of fued grewps International Comparison Program - Food Prices for Nutrition

Figure 8. Research design. Estimating food basket cost
and accessibility

Source: Entirely designed and developed by the author
HFB - healthy food basket; MCFB - minimum consumption food basket

4.1. Food basket cost and accessibility

It was calculated that the cost of the MCFBwp options falls within
the range of 1486...1786 MDL/month, and the cost of the HFBmp options
— is within the range of 1978...2346.6 MDL/month. Although several foods
considered nutritionally unrobust were excluded from the HFBwp,

37



regrouping foods, increasing fruit and vegetable intake, and reducing
starchy intake contributed to increased costs for all basket options
compared to the existing MVFBwp by approx. 18.4 ... 24.1 MDL/day (with
734.4 ... 560.6 MDL/month).

The share of food basket costs in the country's subsistence
minimum is intended to determine the share of people who cannot afford
a healthy food basket or an energy and nutrient-adequate basket. The share
of HFBump in the minimum subsistence allowance of the Republic of
Moldova oscillates in 70.9 ... 90.7%, with higher values for the basket of
retired men. The share of MCFBwp in the minimum subsistence amount is
slightly lower, with values between 51.4 and 54.0%. The results show that
the weight for all the calculated HFBump options exceeds the limit of 52%
(International Food Poverty Line Index, equivalent to $1.12), and the
weight for most of the MCFBwp (except for men's baskets) is at the limit
from the top of this index (Figure 9).
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Figure 9. Share of developed HFBwmp options and existing MCBFnp
of the minimum subsistence amount of the country
(averages, year 2023)

Source: Fully developed by the author based on his calculations
FB-Food Baskets; MEB- minimum existence basket; IFPL-International Food
Poverty Line; MCFB - Minimum Consumption Food Basket; HFB - Healthy Food
Basket; m - men; w-women, pm - pensioner men; pw — pensioner women
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This means that, nationally, more than 50% of the population cannot
afford an MCFB and 70.2 ...90.7% cannot afford a HFB without
transferring non-food expenses to food expenses. At the same time,
according to the NBS, in 2023, the weight of the food basket, in the amount
of the subsistence minimum, was 48.1%, the equivalent of 1383.9 MDL
(BNS, 2023), which contradicts the results obtained in the research
regarding the number of food baskets from the bare minimum (Figure 10).

The provisional number of the population of the Republic of
Moldova with habitual residence on January 1, 2023, was 2.512 million
people (BNS, 2023). Of the total population, on average, 1.974 million
people nationally (78.59 %) cannot afford healthy diets, and on average,
1.298 (51.69 %) million people cannot afford allows for an adequate diet
in terms of energy and macronutrients (Figure 10).

2512 800... Millions of people
1 974 684 (78,6 %)

1298 888 (51,7%)

Provisional number of the Number of population who Number of population that
population on 01.01.2023 cannot afford Number of ~ cannot afford a MCFB
population who cannot
afford HFB

Figure 10. Provisional number of the population, at the national
level, that cannot afford HFB and/or MCFB without transferring
non-food expenses to food expenses
Source: Fully developed by the author based on his calculations

The International Poverty Line (IPL) indicator is derived from
the national poverty lines of some of the world's poorest countries (Kharas
and Dooley, 2022) and the comparability of living standards between
nations. In September 2022, the poverty line was set from $1.90 to $2.15
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(The World Bank, 2023a). For comparison with PIS, the costs of food
baskets have been converted into USD, taking into account the Average
Official Exchange Rate (AOER) (Callen, 2024) and Purchasing Power
Parity (PPP) (OECD, 2001).

For the Republic of Moldova, the PPP in 2023 was 5.688 MDL for
1 USD (BNS). The results showed that the cost of HFBmp options in PPC
is between $11.4 and $13.6/day, and the cost of MCBFup is between $7.2
and $10.4 per day. The AOER of the Republic of Moldova, in 2023, was
18.16 MDL for 1 USD (average for 01.01.2023 - 31.12.2023) (The World
Bank, 2022). The cost of both basket sets, converted through AOER, is
lower than those converted to PPP. Thus, the cost of MCBFwmp options is
2.3 ... 3.2 USD/day, and the cost of HFB options is 3.6 ... 4.2 USD/day
(Figure 11).

IPL 2.15
IFPL 1112
11.4 HFBMDpw 3.6
12.6 HFBMDpm 3.9
11.9 HFBMDw 3.7
13.6 HFBMDm 42

8.6 MCFBMDwa 2.7
7.2 MCFBMDp 2.3
8.3 MCFBMDw 2.6
10.3 NCFBMDm 3.2
Cost, USD/day (in AOER) Cost, USD/day (in PPP)

Figure 11. Comparative cost of developed HFBMD, existing
MCBFMD options, in AOER and PPP (for the year 2023), USD/day
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Sources: Developed by the author based on his calculations; AOER -
Average Olfficial Exchange Rate; PPP- Purchasing power parity, IPL -
international poverty line; IFPL - international food poverty line
The results obtained confirm the claims of the researchers that

healthy food diets are more expensive compared to diets that show
adequacy only according to the content of nutrients and energy (Bai et
al., 2022, 2021; Herforth et al., 2022; Pourghaderi et al., 2023), as are
MCBFwp.

Also, the results obtained show that the costs for the sets of HFBup
and MCBFwmp, converted to PPP or AOER, exceed the IPL indicator
values of USD 2.15/day and, significantly, are much higher than the
International Food Poverty Line (IFPL) of $1.12/day (52% of IPL). This
only confirms the fragility of food and nutritional security at the national
level, given that both healthy food baskets and food baskets are adequate
in terms of nutrient and energy intake and are not accessible to the
majority of the population (Figure 11).

International Comparison Program - Food Prices for
Nutrition. Global policies' focus on promoting healthier food choices has
increased the need for data on the comparative components and
accessibility of nutritious foods (Pourghaderi et al., 2023). For European
countries, HFB is the cost of purchasing the least expensive locally
available food for a representative person with an energy balance of 2330
kcal/day (World Bank, 2020).

Thus, from the total of European countries presented in the
diagram (Figure 12), 2021, Bulgaria's HFB cost was the highest (4.2
USD/day), being close to the HFBypm cost. In Romania, France and
Hungary, the CAS cost was 3.25 ... 3.4 USD/day, in the Russian
Federation — 3.68 USD/day, in Spain and Portugal — between 2.65... 2,
88 USD/day. The lowest cost for HFB is attributed to the United
Kingdom, at around USD 1.95/day, below the poverty line (Figura 12).
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Figure 12. Comparative cost of HFB options of some European
countries, in PPP (for the year 2021), USD/day
Sources: Developed by the author based on his calculations; The cost for HFB of
European countries for the year 2021 was taken from the Food Prices for
Nutrition dataset (The World Bank, 2023b; World Bank, n.d.); IPL -
international poverty line

According to the FAOSTAT (FAO) platform, the cost of a healthy
diet in the Republic of Moldova in 2021 was USD 3.0/day (in PPP), which
represents the lowest cost of HFB, compared to Romania (3. 25 USD in
PPP) and the Russian Federation (3.68 USD in PPC). The global average
daily cost of a healthy diet in PPP was USD 3.66/day. A synthesis of the
cost of countries by income rate showed that in low-income countries, the
average price was USD 3.37/day, while in high-income countries, it was
slightly higher at USD 3.43 /day (Herforth et al., 2022; The State of Food
Security and Nutrition in the World 2021, 2021).

The calculations and benchmarking confirm that the costs for most
HFBs —nationally and globally — exceed the current international poverty
line of $2.15/day, meaning that anyone living on less than $2.15 /day is
considered living in extreme poverty (The World Bank, 2023).
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4.2. Cost and accessibility by food group, in functional terms of
HFBmp

The cost of food groups was calculated for each option developed
by HFBwmp. The results show that the most expensive groups are fruits,
protein products, and legumes. Thus, HFBmps fruit insurance requires
27.3..31.4% (20.4...21.1 MDL/day) of the total cost of baskets. In HFBwmp,
Fruits are the third group according to the quantitative intake (320...330
g), which explains both the almost identical costs of this group and the
higher value (about five times) compared to the MCBFwmp options. In
MCBFwmp, fruit intake is 59.8...107.5 g, costing 40.9...58.7 MDL/day
(Figures 4.5 and 4.6). Protein products require expenses of 20.6 ... 21.6%
(13.5 and 16.6 MDL/day), which is equivalent to 2.4...2.9 USD in PPP.
Legumes — of 14.9...16.0% (10.0...12.2 MDL/day), or 1.8...2.1 USD in
PPP, of the total budget of HFBmp options (Table 10).

Tabel 10. Share of average costs of food groups in HFBwp,

MDL and USD (in PPP)
HFByipm HFByipy HFBypopm | HFByppy

Food groups  y5,77 T usp | MpL/ | USD | MDL/ | USD | MDL/ | USD

day /day day /day day /day day /day

Starchy 9.9 1,7 7,6 1,3 9,1 1,6 7,2 1,3

Legumes 122 | 21 | 108 | 1,9 | 106 | 1,9 | 100 | 1,8

Animal protein 16,6 29 13,9 2.4 15,0 2,6 13,5 2.4
products

Milk and dairy | 6,6 | 12 | 47 |08 | 58 | 1,0 | 44 | 08
products

Fats 23 | 04 ] 1,6 | 03] 25 |04 ] 1,7 | 03

Vegetables 86 | 15| 83 |15 81 |14 ] 79 | 14

Fruits 21,1 3,7 20,4 3,6 20,4 3,6 20,4 3,6

BASKET 77,1 13,6 674 11,9 71,6 12,6 65,0 114

TOTAL

Source: Made entirely by the author based on his own calculations

The expenses for adequate provision of HFBump with Vegetables
require 11.1...12.4 % (7.9...8.6 MDL/day) of the total baskets cost. Starch
costs 11.1...12.8% (7.2...9.9 MDL/day). The global average cost of
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meeting daily energy needs using the most accessible essential starch at
each time and place is $0.79/day. The costs for Milk and dairy products
vary from basket to basket in ranges of 6.7...8.5% (4.4...6.6 MDL/day).
The slightest financial implications require Fats — about 3.5...2.4%, which
requires between 1.6..2.5 MDL/day (Tabel 10). The obtained results
allow, at the first stage, a comparative estimate with the results of other
research and attest essential differences for some groups, such as, for
example, the cost for Milk and milk products in all HFBup options are
about three times below the limit of the financial share mentioned by FAO
(23%) in its reports.

In general, HFBrao costs by food groups have the following
distribution: Starches -12%, Protein products - 23%, Vegetables - 21% and
Fats - 4% (Bai et al., 2021; Herforth et al., 2022). The discrepancies
between the values presented by HFBump and the values of HFBrao
reflected their justification in The quantities of products in all developed
HFBwp options differ from the quantitative intakes of the HFBrao models;
The number of product groups differs between the baskets compared; The
number of analyzed items differs: HFBwmp includes 229 items, and HFBrao
only 1-2 items for each food group (6 groups); The period of data collection
differs (HFBrao values reflect costs in PPP for the year 2017 and 2021, and
HFBwp — for the year 2023), as well as the method of data collection.

To ensure research consistency and comparability between the
developed HFBwmp options and the existing MCBFwp, the food group costs
of the four existing basket versions (MCBFwmp) were calculated: Milk and
dairy products (9.9...10.6 MDL/day), Meat and meat products (6.3...10.6
MDL/day), as well as Bread and bakery products (6.7 ...9.1 MDL/day) are
the most expensive groups in MCFBwmp. The average cost for Vegetables
and Fruits is between 5.0..8.0 MDL/day and 3.8..6.5 MDL/day,
respectively (Table 11).
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Table 11. Share of average costs of food groups in MCBFMD,

MDL and USD (in PPP)
Food MCFBnypm MCFBmw MCFBwmppm MCFBwmpaw
groups MDL/ USD/ MDL/ USD/ MDL/ USD/ MDL/ USD/
day day day day day day day day
Bread and
bakery 9,1 1,6 7,6 1,3 6,7 1,2 7,3 1,3
products
Meat and
meat 10,6 1,9 7,5 1,3 6,3 1,1 8,6 1,5
products
Milk and
milk 10,2 1,8 10,5 1,8 9,9 1,7 10,6 1,9
products
Eggs 0,2 0,0 0,1 0,0 0,1 0,0 0,2 0,0
Fish and
fish 3,2 0,6 2.4 0,4 2.3 0,4 2.5 0.4
products
Sugar and
confection 1,4 0,3 1,3 0,2 0,9 0,2 1,2 0,2
ery
Fats 3,1 0,5 2,5 0,4 2,1 0,4 2,7 0,5
Potatoes 4.7 0,8 3,8 0,7 3,3 0,6 3,8 0,7
Vegetables 8,0 1,4 5,5 1,0 5,0 0,9 6,3 1,1
Curcubita | o1 63 | 06 | 01 | 05 | 01 | 10 | 02
ceae
Fruits 6,5 1,1 5,5 1,0 3,8 0,7 4,7 0,8
TOTAL 58,7 | 10,3 47,4 8,3 40,9 7,2 48,8 | 8.6

Source: Made entirely by the author based on his calculations

Research findings show that food price elasticity and substitution
effects are more significant within food groups than between them and are
more remarkable for many (phyto) micronutrient-rich food groups than for
staples. As a result, lowering the prices of staples would have a much
smaller impact on diet quality than lowering the prices of nutrient-dense

foods.

45




5. ASSESSING NUTRITION SECURITY THROUGH THE LENS
OF NATIONAL PUBLIC POLICIES
The objective of the research consists in the development of two models
for assessing nutritional security through the lens of national nutritional policies:
a general, multidimensional model and a model for assessing the level of
assistance of people with special dietary needs (Figure 13):

ASSESSMENT OF NUTRITIONAL SECURITY THROUGH THE PRISM
OF NATIONAL PUBLIC POLICIES

1. A synthesis of international nutritional indicators and policies was
made, applying to:

« Global Food Securigl Indicator (years 2019-2023) and FAO
indicators, 2020-2023;
« Global Nutrition Framework Platform and Global Nutrition Report,

. Identification of evaluation metrics | 2022;
: + PubMed database;

2. The political determinants of nutritional security for development
were

outlined the proposed model, by applying the Healthy Diet for
Healthy Life pgogggm and the ngtng(yof %olicy Evalu)gtion.

1.5 categories of policy determinants were identified, which
included 33 items;

MODEL 1.

2. Response options (dichotomous), score limits, and weighting
Model development were established for each item and policy category;

3. The qualifications of the model were determined, depending on
the accumulated score.

1. An analysis of existing national legislation was carried out to

Assessment of nutritional security '\ develop the model score;
through the developed model | 2. The score was calculated per individual items, per policy
category and overall, per model.
Validation of the model 1. The Global Food $ecumy Indicator Standard was applied to
validate the developed model.
Development of a model for 1. Global, American and European standards governing gluten-free

policies were reviewed,;
of people with special nutritional 2. The response options (dichotomous), the score limits and the
% weight for each item and policy category were established;
nee‘dﬁ, through the lens of public 3. The qualifications of the model were determined, depending on
policies the accumulated score.

evaluating the nutritional security

«
=
=
e
o
=

Figure 13. Research design. Evaluation of nutritional security
through the lens of national public policies
Source: Entirely designed and developed by the author

In order to achieve this objective, two models were developed to assess
nutritional security at the national level through the lens of public policies:
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- A general, multifactorial model.
- A model for evaluating the level of assistance of people with
special nutritional needs.
Taking into account the complexity of the problem to be addressed, the
ambiguity of policy interpretation, but also its importance for achieving
the objective, the work algorithm of the research follows the architecture
established in Figure 13.

5.1. Development of a multidimensional model of nutritional
security assessment based on national policies

The model for assessing nutritional security in the Republic of Moldova
through the lens of policies was based on the Healthy Diet for a Healthy Life
program and has a general, multifactorial character, without emphasis on
nutritional policies focused on children, the elderly or people with special dietary
needs. Thirty-three items were validated, which form the model score (Table
12).

Table 12. Nutrition policy categories included in the model
and the score assigned to each category

Policy Number Maximum Maximum possible
category of items, n | score possible share, %

1. Education 5 5 16,1

2. Policy 11 11 35,5

3. Labeling 5 5 16,1

4. Monitoring 7 7 22,6

5. Fiscal 5 3 9,7
Total 33 31 100

Source: Fully developed by the author based on his calculations

The model included five sub-categories of policies: education
policies, strategic policies, labeling policies, monitoring and fiscal policies.
The score of the developed model was calculated by applying the working
principle of the GFSI. The model is based on dichotomous response
options: Yes = 1 point, No = 0 points.
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The score of public policies through the developed multidimensional
model. It was found that the Republic of Moldova has numerous institutions
involved in food security, but the organizational structure does not fully reflect
modern approaches regarding the delimitation of tasks among the authorities
concerned. The policy-strategies ensure the greatest coverage of the policies: 11
nutritional policies with strategic directions were included in the model, and of
these, six are available at the national level, with the percentage weight of the
total score = 19%. Out of five educational and labeling policies, the Republic of
Moldova has only two for each category, which constitutes a weight of 6% for
each. It was observed that the significant deficiency is reflected in the monitoring
policies. The score for this criterion constitutes 6% of the total accumulated
score. At the national level, there are major deficiencies in monitoring
harmonized or implemented nutritional policies. Of the seven political items
concerning monitoring, only two were identified: one regarding monitoring the
supplementation of bakery flours with iron and folic acid and another about food
consumption, but which is only carried out within some projects, which does not
ensure the sustainability of these estimates (Figure 14).

N 6 11
MP 7
LP 5
EP 5
FP 0 3
0 5 10 15 20
® Calculated score Maximum possible score

Figure 14. The score assigned per policy subcategory
Source: Developed by the author based on his analysis and calculations,; PS — policies-
strategies; MP — monitoring policies, LP — labeling policies; EP — educational policies;
FP —fiscal policies
A total score = 12 was calculated, constituting a weight of 38.7%

of the maximum possible score. The result corresponds to the
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qualification of satisfactory assurance of the FNS from the perspective
of national public policies.

The developed model was validated through an additional
assessment, for which the Global Food Security Indicator (GFSI)
standard was applied. The GFSI was designed and developed by
Economist Impact. It is a country-centered index, and for the evaluation
and validation process, only the category of sub-indicators aimed at
food quality and safety, including nutritional standards, was taken over
and applied. The sub-indicator included four question items. The
obtained score was calculated, which showed a result close to the
developed multifactorial model = 40%. The results show that national
food policies fail to provide good quality evidence on the SAN coverage
level, being delimited by either health, agriculture or food safety and
less focused on nutrition security.

5.2. Evaluation of the level of assistance for people with
GRDs through the lens of public policies in the Republic of
Moldova

For the first time in the Republic of Moldova, the level of
assistance for people with gluten-related disorders was evaluated based
on public policies, according to a composite model developed based on
six components-questions (Falcomer et al., 2020; Ortiz-Andrellucchi
and Serra-Majem, 2019). The model's score was calculated from the
answer options for each question-item and the assigned score: for each
positive answer, 1 point was assigned, and for each negative answer —
zero points (Table 13).

In the Republic of Moldova, patients diagnosed with celiac
disease receive financial allowances approved by the Government,
according to the general recommendations for disability, and can
benefit, once a year, from rehabilitation services. At the national level,
there are significant deficiencies in the design and content of policies
and programs governing the food security of people with gluten-related
disorders.
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Table 13. Evaluation of the level of assistance for people with GRDs in
the Republic of Moldova, according to the developed model

Items used to assess the level of care of people with Answer
gluten-related disorders choices
Yes | No
1 Does the country have regulations regarding packaged 1.0
* | industrial food products for people with CD? ’
2 Does the country have regulations regarding meals and 0

non-packaged foods for people with CD?
3. | Is there a specialist healthcare service for celiac patients? 0,5
Is there a government food allowance and/or financial

4. incentive for CD patients? 1o |0

5 Is there a gluten-free certification program for 0
* | manufactured products intended for people with CD?

6. | Does the country have a national CD association? 0

Source: Developed by the author

Thus, the score of the assessment model of the level of assistance of
people with GRDs = 2.5, which corresponds to a low level of assistance,
ranking lower, according to the level of assistance, compared to other
European countries (Figure 15).

6 5.0-6.0
; 3.63
4 .
2.86

3 2.5
1
0 1

Europe South America  North America Republic of France; Italy,

Moldova Netherlands,

Slovenia, Sweden
and Great Britain

Figure 15. Comparative score of the level of assistance of people with
GRDs in the Republic of Moldova and different countries
and regions
Source: (Siminiuc and Turcanu, 2022)
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The score reveals a significant risk of food and nutritional
insecurity and, respectively, the precarious situation of people with
GRDs in the Republic of Moldova.

6. DEVELOPMENT OF A NUTRITION APPLICATION AND
SOFTWARE FOR INFORMED FOOD CHOICES

The objective of this research consists in: development of an
application for evaluating the nutritional quality of food, which takes
into account the qualitative and quantitative intake of nutrients in
food; development of software for personalized nutritional
assessment, including for people with special dietary needs.

6.1. Development of the Health Nutrition Assistant app

The Health Nutrition Assistant (HN Assistant) application
collects user input to make calculations, applying the equations for
determining the Body Mass Index (BMI), the Basal Metabolic Rate
(BMR), the Daily Energy Need (NED), to calculate the weight of the
energy intake (kcal) and macro-/micronutrients of the product of
interest from the daily DRV; to come up with a feedback for the
consumer. Vitamins and minerals are recommended either in mg/day
or in equivalent units (like, for example, vitamin A - in (RE/d), pug) or
mg/Mj/kcal (Table 14 and 15).
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Table 14. Dietary Reference Values for Micronutrients (vitamins)

NNR, 2023 EFSA, 2017
Micronutrient AR PRI AA NM AA PRI
Vitamine m.u. W M W M W M W M W M
Vitamin A 650-
(RE/Q), ug 540 | 630 | 700 | 800 - - 490 570 750
Vitamin D pg/d 75 | 7,5 | 10 10 - - - - 15 | 15 -
Vitamin E (a-TE/d) | mg/d 8 9 |10 | 11 - - - - 11 |13 -
Vitamin K pg/d 50 60 - - 65 75 - - 70 | 70 -
Thiamine (B1) mg/E 0,650,751 09 | 1,1 - - 100720072 | - - 0,1
Riboflavin (By) mg/d 1,313 ]1,6] 16 - - 1,3 1,3 - - 1,6
Niacin (B3), mg mg NE/E 12 15 14 18 - - 1,3 1,3 - - 1,6
Pantothenic acid (Bs) | mg/d 4 4 - - 5 5 - 5 5 1,6
Vitamin Bg mg/d 1,3 | 1,5 |1,6] 18 - - - 1,5 - - | 1,6-1,7
Biotin (B7) (ng/d) 32 | 32 - - 40 | 40 - - 40 | 40 -
Folate (Bo) (ng/DFE/d) | 250 | 250 | 330 | 330 - - 250 | 250 - - 330
Vitamin (B12) (ng/d) 32 | 32 - - 4 4 - - 4 -
Vitamin C mg/d 75 1 90 | 95 | 110 | - - 80 | 90 | - | - | 95-10

Source: Developed by the author based on data taken from NNR and EFSA recommendations (Blomhoff et al., 2023;
European Food Safety Authority (EFSA), 2017): NE - niacin equivalent, RE - retinol equivalent; DFE - dietary
folate equivalents; M — men, W- women,; NNR- Nordic Nutritional Recommendations; EFSA - European Food Safety
Authority; Al - adequate intake; RI - reference intake; PRI - population reference intake; AR — average
requirement
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Table 15. Dictary Reference Values for Micronutrients (mineral elements)

NNR (2023) EFSA

Elemente RI PRI Al RI Al PRI
minerale u.m. W M W M W M w M W M
Sodium g/d - - - - 1,5 - - 2 -
Potasium mg/d 2800 - - 3500 - - - 3500
Calcium 750-

mg/d 750 950 - 750-860 860 950-1000
Iron mg/d 9 7 115 9 - 6-7 6 11-16 11
Zinc 7,5- 350

mg/d - - - - - 6,2-10,2 12,7 9,4-16,3 300
Magnesium | mg/d 240 | 280 - - 300 - - - - -
Iodine (ng/d) 120 - - 150 - - - 150
Phosphorus | mg/d 420 - - 520 - - - 550

Sursa: Dezvoltat de autor in baza datelor preluate din RNN si a recomandarilor EFSA (Blomhoff et al.,
2023, European Food Safety Authority (EFSA), 2017)
M — men, W- women; NNR- Nordic Nutritional Recommendations, EFSA - European Food Safety Authority; Al -
adequate intake; RI - reference intake; PRI - population reference intake; AR — average requirement
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The Health Nutrition Assistant (HN Assistant) application
https://shorturl.at/1ZKHH is developed on the specialized server

http://shiny.io/, the R language, which allows the creation of interactive
web applications. With Shiny, developers can easily incorporate data
visualization techniques such as charts, graphs and interactive dashboards
to present nutritional information more attractively and easily understood.
These visualizations can help users understand complex nutritional data
and make more informed food choices. The convenience and portability of
the app further encourage users to engage with it regularly and consistently
make healthier choices. The application has an expert system based on
rules that use modern concepts and recommendations in the field (for
example, from the European Food Safety Authority). The main sections of
this application are listed on the left (on a dark background) and include.
(Figures 16 and 17): How to use this (current) application; User nutrition
assessment; Evaluation of food products; Results; Glossary.

Input Your Data:

Age (yoars)
Gender: Riboflavin (82)//
Height (cm):
Body Weight (kg): Niacin (B3)

Physical Activity Level: \ Vitamin C

Pyridoxine

5 ~ Cobolamin (812)
Folate (B9)

Figure 16. User input data Figure 17. The level of DRV
coverage with vitamins per 100 g
of product

The application could also link to the nutritional quality data, according to
the health claims, warning or promoting the consumer concerning this.


https://shorturl.at/1ZKHH
http://shiny.io/

6.2. Software development for nutritional management
of consumers

The software (SNUTM - UTM Nutritional System) was developed
based on the Embarcadero RAD Studio Alexandria Edition information
system with Microsoft SQL Server as the database (Figure 18).

The system has several advantages: performance, with the fastest
compiler; the possibility of reusing the components; containing specialized
components in database programming; the chance of developing mobile
applications; development of web applications; cross-platform use;

simplicity and speed of use, etc.
L% SQLQueny2.sql - 192.168.71209\MSSQLSERVERUTM,DTIC wel (60))* - Microsoft SQL Server Management Studio (ad,, /ck Launch (Tt Pl=- B8 x

File Edit  View Query Project Tools  Window  Help

- M- o-2 M Brwiuey B2 52 X T D« 0 | B | B Prorector pentiu cercetare R es

¥ | o - | b becue w o 32 BI[H] 3° 25 0 | @D ®

ROl SOLQuery2.5ql - 10, UTM.DTIC fwd (60)* = X

G o~ f*x**x*x%x gcript for SelectTopNRows command from SSMS ***xxi{$
5 W Systern Databases - SELECT TOP (100@) [ID] =]
Database Snapshots
© & ome , [NR_PERS]
Database Disgrams . [NUME]
Tabls: , [PRENUME ]
3 W System Tables
5 FileTables , [PATRONIMIC]
D External Tables | , [GEN]
Graph Tables L
4 | , [DATA_NASTERTT]
# BB dbo.Cx , [IDNP] =
# BB dbo.Co r 8% - 4 >
5 BB dbo.CC [ Resuts | gl Messages
5 B dbo.C D NA_PERS  NUME PRENUME PATRONIMIC  GEN  DATA_NASTERI IDNP
% B dbo.CC o=t
1 8371 At
. g LIRS 2 1415 b
g :E” E: 3 EEE 1415 At
o oo b 4 G047 7188 Al
o B dbord 5 54 BG4 At
5 B dbo.s 6 549 6aR At
) BR dbo.sL d 7 a0 48 At
5 BB dbo.T 8 01 eees At
7 BB dbo.TRens A £ X C
i @ Query executed successully. 192.168.71.209MSSQLSERVERLL., | wd (60) | DTIC 00,00:00 | 1.000 rows
Figura 18. Produsul software SNUTM, elaborat in baza
Microsoft SOL Server

Sursa: (Turcanu, 2023, Turcanu and Siminiuc, 2023b)

The parameters included in the SNUTM system are general and
specific, taken from the scientific literature, and include identification and
contact information, age, locality, nationality, education level and
profession (as an indicator of understanding). The software allows user
registration, with the subsequent possibility of him registering consumer-
customers. Contact details of the consumer/client's supervising physician
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may also be collected, alerting the student-user to the importance of active
collaboration between the nutritionist and physician (Doina and Laura,
2015) (Figure 19).

‘ Software nutritional (SNUTM) pentru managementul persoanelor cu TACG l

¥
MENIU h
|
I CLIENT ]
(consumater)
[
¥
N Date Inregistrare CLIENT
(Consumator)
= —>< EVALUARI > ,g
£ ]
E _'E —>| Evaludiri antropometrice %—b| ‘Compozifia corporald ‘ é
o2 ]
3 5
=2 . . .
Z 3 —-| Biomarkeri generali ‘ -§
& 3
H L, Evaluiri clinice | |
- "|Biomurkcri specifici pentru persoanele cu g
TACG
—p‘ Evaluiiri alimentare }'—a| Meniu alimentar #—
'
| Calculul refetelor F—
_>< Diagnostic si interventii nutritionale >
| Monitorizarea |

Figure 6.11. SNUTM Nutrition Software Map
Source: (Turcanu, 2023; Turcanu and Siminiuc, 2023b)

The clinical evaluation will collect the patient's medical history:
general physiological condition, symptoms, allergies, blood pressure,
medical diagnosis, personal and hereditary collateral history, and
medications. Also here, the user will complete, interviewing the patient, a
questionnaire developed and validated by the European Society for
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Pediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) to
measure the presence of gastrointestinal symptoms.

General markers and specific ones can be registered, with the
possibility of scanning and archiving the results obtained from the analysis
sampling laboratories.

GENERAL CONCLUSIONS

The continuing ascendancy of the global nutrition crisis outlines the
vulnerability of agri-food systems and societal inequalities, with worrying
trends in all forms of malnutrition, from hunger to obesity and the multiple
associated chronic diseases. The research carried out highlighted the
following aspects regarding nutritional security in the Republic of
Moldova:

1. The nutritional profile of the Republic of Moldova, analyzed through
the lens of international organizations (European Health Information
Gateway Portal and FAO and WHO reports), as well as through the
lens of national organizations, highlights high rates of food insecurity,
with a significant share of overweight and obesity among adults and
children, of anemia and non-communicable diseases related to
nutrition, arguing the need for an integrated and sustained approach to
improving the nutritional status of the population. The nutritional
profile of the Republic of Moldova presents significant deficiencies in
the evaluation and monitoring of nutritional security, in the
identification of an entity responsible for nutrition and the
fragmentation of information regarding risk factors and deficiencies in
the systems of care for people with special nutritional needs. The
retrospective shows the lack of dietary policies and the inertia of the
existing ones (Siminiuc, R., Turcanu, D., 2024b.; Siminiuc, R.,
Turcanu, D., 2021; Siminiuc, R., Turcanu, D., 2020b).

2. The exploration of nutritional security in the Republic of Moldova was
multifactorial, with a significant focus on the cost and accessibility of
the food basket and through the lens of national public food policies.
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The nutritional quality of four existing Minimum Food Baskets in the
Republic of Moldova - MCFBwp (for adult men and women, for
pensioners and the weighted average) was estimated, which included
the calculation of the energy intake, nutrients and their weight by food
groups of the basket. All MCFBwmps provide between 1985.5 and
2776.5 keal per basket; 12.3 ... 12.9 % of the energy is due to proteins;
27.3..30.9% - lipids; 58.3...60.5% - carbohydrates (Siminiuc, R.,
Turcanu, D., 2024a.; Siminiuc, R., Turcanu, D., 2022).

The energy and nutrient intake of MCFBwp aligns with DRV and FAO
recommendations, suggesting nutritional adequacy. Still, the energy
and nutrient distribution of MCFBmp by product group differs
significantly from the HFBrao patterns and HFB patterns presented in
the guidelines and the reports of other countries, which attests that all
four MCFBwmp options do not meet the Criteria of a Healthy Food
Basket and can be qualified as Baskets with Adequate Nutrient Intake
(as defined by FAO). This justifies the imperative of developing a
National Healthy Food Basket (HFBwmp) (Siminiuc, R., Turcanu, D.,
2024b; Siminiuc, R., Turcanu, D., Siminiuc, S., 2024).

The FAO Healthy Diet Basket (HDB) indicator was applied to develop
four HFBwmps (for adult men and women and men and women of
retirement age). The HFBmp options were found to provide 14% of
energy intake from protein, 55% from carbohydrates and 31% from
fat. Nutrient and energy intake aligns with FAO, EFSA and Nordic
Nutrition Recommendations and ensures adequate energy weighting
of food groups, aligning with the HFBrao model and the general
recommendations of the Food-Based Dietary Guidelines (Siminiuc,
R., Turcanu, D., 2024b; Siminiuc, R., Turcanu, D., Siminiuc, S.,
2024).

The Mean Adequacy Ratio (MAR) indicator was applied to validate
the nutritional adequacy of the food baskets and included ten
micronutrients (4 vitamins and 6 mineral elements). The MAR index
was between 0.89 and 0.92 and demonstrates optimal micronutrient
intake and distribution of food groups, providing empirical and argued
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evidence to propose developed HFBmps as optimized alternatives to
existing MCFBuwps that satisfy the requirements for what is considered,
internationally, a healthy diet. The cost was calculated for the basket
set: HFBwmp (four basket options), which requires costs of 65.0...77.1
MDL/day and the MCFBwp set (four basket options), which requires
lower costs compared to the HFBwmp options, with about 18.4...24.1
MDL/day. The share of HFByp and MCFBwp in the minimum amount
of subsistence of the Republic of Moldova demonstrated that 1.986
million people in the Republic of Moldova cannot afford healthy diets,
and 1.311 million cannot afford diets adequate in terms of energy and
macronutrients without transferring non-food expenses to food
expenses (Siminiuc, R., Turcanu, D., 2024a).

The accessibility of HFBump and MCFBwp was calculated by applying
the International Poverty Line indicator. The results showed that the
average PPP costs of HFBmp ranged from 11.4 to 13.6 USD/day, and
the cost of MCFB ranged from 7.2 to 10.4 USD/day. Costs for HFBmp
and MCFBwp, converted to PPP and Average Official Exchange Rate,
exceed the IPL indicator values of $2.15/day and IFPL of $1.12/day
(52% of IPL), confirming the fragility of food and nutrition security
nationally.

The most expensive food groups of HFBwp are Fruits (20.4...21.1
MDL per day), Protein products (13.5 and 16.6 MDL per day) and
Legumes (10.0...12.2 MDL per day), and in MCFByp the most
expensive groups are Milk and dairy products (9.9...10.6 MDL per
day), Meat and meat products (6.3...10.6 MDL per day), followed by
bread and bakery products (6.7..9.1 MDL per day). Food price
elasticity and substitution effects are greater within food groups than
between them, being greater for fruit and vegetables than for other
essential product categories.

Two models were developed to evaluate nutritional security through
the lens of national public policies: a general multidimensional model,
which included 33 items, created by applying the Healthy Diet for a
Healthy Life standards and the holistic approach; a model for assessing
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10.

the level of assistance for people with gluten-related disorders, by
using the Falcomer model. At the national level, significant
deficiencies were found in the monitoring of nutritional policies,
according to the multidimensional model, and the score of the model
is = 38.7% (out of 100%), which constitutes a satisfactory level of food
and nutritional security, a result validated by applying the standardized
indicator Global Index of Food Security (Siminiuc, R., Turcanu, D.,
2023a). A model was developed and used to assess the level of
assistance for people with disorders associated with gluten
consumption in the Republic of Moldova through the lens of public
policies. The model showed a score of 2.5, indicating a low level of
support, lower than the average values for the European continent
(with 3.63 points) and South America (with 2.86 points) (Siminiuc,
R., Turcanu, D., 2022; Siminiuc, R., Turcanu, D., 2020a).

An application has been developed to assess the nutritional quality of
food: Health Nutrition Assistant (HN Assistant), which integrates
personal parameters such as body mass index, basal metabolic rate and
daily macro- and micronutrient requirements by EFSA standards. The
app could facilitate informed and conscious food decision-making and
foster transparency and accountability on the part of traders regarding
the quality and nutritional composition of food products and could play
a significant role in promoting a healthier food environment and
encouraging a healthy lifestyle among consumers (Turcanu, D.,
Siminiue, R., 2023a; Turcanu, D., Siminiuc, R.; Siminiuc, R.,
Turcanu, D., 2020a).

Personalized nutritional assessment (SNUTM) software has been
developed for people with special dietary needs. The software allows
us to consider the consumer's history, the results of clinical
evaluations, anthropometric parameters and specific biomarkers. The
system generates personalized feedback that helps the selection of
appropriate solutions for the nutritional management of the consumer
(Turcanu, D., Siminiuc, R., 2023a; Turcanu, D., Siminiuc, R.;
Siminiuc, R., Turcanu, D., 2020a; Siminiuc, R., Turcanu, D., 2023b).
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RECOMMENDATIONS:
Dietary patterns have been studied extensively in the nutritional

epidemiology literature, relating specific foods and the proportionality of
different food groups to disease incidence and prevention. The food basket
is a tool used by various levels of government and other stakeholders to
monitor the cost and accessibility of food. The food basket can serve as an
indicator for:

>

>

determine the cost of the food component of the Market Basket
Measure, which is used to measure a country's official poverty line;
monitor the cost of healthy eating at a regional or national level to
inform health and social policies;

to manage health and social policies and to educate and inform about
the relationship between poverty and food insecurity;
developing/updating the national food guide and a more targeted
promotion of healthy food guidelines;

The development of menus for the economically vulnerable
population, based on the HFBwmp, could be a subject for further
investigation, including qualitative studies on the acceptability of the
qualitative and quantitative provision of the included foods.

Thus, this basket's size directly affects the indexation of various social

payments, such as pensions, maternity benefits, child benefits, the disabled
and the unemployed.

This research could promote constructive discussions between specialists
in food, nutrition, health and economic analysts (all decision makers in
the Republic of Moldova), aiming for cross-sectoral collaboration
between various ministries to ensure the right to adequate and healthy
food and to reduce social inequalities in society.
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https://doi.org/10.4236/ce.2020.1110154

in reviste din Registrul National al revistelor de profil, cu indicarea
categoriei

TURCANU, D., SIMINIUC, R. Software for nutritional assessment of
people with gluten-related disorders. In: Journal of Engineering Science.
2023, XXX (3). (B+). 10.52326/jes.utm.2023.30(3).12

SIMINIUC, R., TURCANU, D. Front-end nutrition labeling and eco-
labeling models for public health promotion. In: Journal of Social
Science. 2023, 6(3). (B+). https://doi.org/10.52326/jss.utm.2023.6(3).06

SIMINIUC, R., TURCANU, D. Evaluation of gluten contamination in
gluten-free products in the Republic of Moldova. In: Journal of
Engineering Science. 2022, 29 3). DOLI:
10.52326/jes.utm.2022.29(3).14. (B+).

POPESCU, L., BULGARU, V., SIMINIUC, R. Effects of lactose
hydrolysis, fermentation conditions and milk type on the quality of
lactose-free yoghurt. In: Journal of Engineering Science. 2022, 29 (4).
https://doi.org/10.52326/jes.utm.2022.29 (4).13. (B+).

SIMINIUC, R., TURCANU, D. The impact of the pandemic on the agri-
food system. In: Journal of Social Sciences. 2022, 3 (3), 85-94.
https://doi.org/10.5281/zen0do.3971973. (B+).

BULGARU, V., POPESCU, L., SIMINIUC, R. Lactose intolerance and
the importance of lactose-free dairy products in this condition (Review).
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2.3.7.

2.3.8.

2.3.9.

2.3.10.

2.3.11.

In: Journal of  Social Sciences. 2021, 4 4).
https://doi.org/10.52326/jss.utm.2021.4(4).13 (B+)

GROSU, C., SIMINIUC, R., COVALIOV, E., GUTIUM, O.,
RESITCA, V., DESEATNICOVA, O. Qualitative profile of macarons
cookies made with walnut meal addition. In: Akademos. 2021, 4.
DOI: 10.5281/zen0d0.4509356 (B).

CHIRSANOVA, A., BOISTEAN, A., CHISELITA, N., SIMINIUC, R.
Impact of yeast sediment beta-glucans on the quality of yoghurt. Food
systems. Federal Research Center for Food Systems of Russian Academy
of Sciences. 2021; 4(1). p.12-18 DOI: 10.21323/2618-9771- 2021-4-1-
12-18 (B+)

SIMINIUC, R. The influence of biotechnological strategies on
nutritional aspects of bakery products. In: Journal of Engineering
Science. 2020, 27 (3), 216-224. DOI:10.5281/zenodo.3949722
https://ibn.idsi.md/vizualizare articol/110365 (cat. B+).

SIMINIUC, R.; TURCANU, D. The impact of the pandemic on the agri-
food system. In: Journal of Social Sciences. 2020, 3 (3), 85 — 94. Doi:
10.5281/zenodo.3971973. https:/jss.utm.md/wp-
content/uploads/sites/21/2020/09/JSS-3-2020_85-94.pdf . (cat. C).
GROSU, C., SIMINIUC, R., COVALIOV, E., GUTIUM, O,
RESITCA, V., DESEATNICOVA, O. Profilul calitativ al biscuitilor
Macarons fabricati cu adaos de srot de nuca. In: Revista de Stiinta,
Inovare, Cultura si Arta ,,Akademos”. 2020, 4(59), 11-16. ISSN 1857-
0461. DOI: 10.5281/zenodo.4509356
http://repository.utm.md/bitstream/handle/5014/16832/Akademos_2002
_N4 pll 16.pdf?sequence=1&isAllowed=y (cat. B).

3. Articole in culegeri stiintifice nationale/internationale

culegeri de lucrari stiintifice editate peste hotare (incluse in BD
SCOPUS /WoS)

SIMINIUC, R., TURCANU, D., SIMINIUC, S. (2024). Nutritional
Quality of Bread and Bakery Products. In: The International Conference
on Nanotechnologies and Biomedical Engineering. ICNBME 2023.
IFMBE Proceedings, vol 91. Springer, Cham.
https://doi.org/10.1007/978-3-031-42775-6_54

TURCANU, D., SIMINIUC, R., BOSTAN, V., TURCANU, T. (2022).
Impact of the Covid-19 Pandemic on the Use of Microsoft 365 and
Learning Outcomes at the Technical University of Moldova. In: the 5th
International Conference on Nanotechnologies and Biomedical
Engineering. IFMBE Proceedings, vol 87. Springer,
Cham. https://doi.org/10.1007/978-3-030-92328-0 59
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4. Teze ale conferintelor stiintifice

4.1.
4.1.1.

in lucrarile conferintelor stiintifice internationale (peste hotare)
COVALIOV, E., CAPCANARI, T., CHIRSANOVA, A., POPOVICI,
V., SIMINIUC, R. Physicochemical characteristics, biological value,
and acceptability of quince and sea buckthorn sauces. In:
The 11th International Symposium Euro-Aliment, 2023, 19-20 October,
Galati, Romania. Pag. 35. Link: Book of Abstracts EuroAliment
2023.pdf

CAPCANARI, T.,COVALIOV, E., CHIRSANOVA, A., NEGOITA, C.,
SIMINIUC, R. Cannabis Sativa L. oil cake technological applications.
In: The 11th International Symposium Euro-Aliment, 2023, 19-20
October,  Galati, Romania. Pag. 36. Link: Book  of
Abstracts_EuroAliment 2023.pdf

SIMINIUC, R., TURCANU, D. (prezentare in plen) Assessing the level
of assistance for people with disorder related to gluten consumption in
the Republic of Moldova. In: The 3-rd international Conference on Food
and Nutrition: Hungary, August 25, 2022
https://www.longdom.org/conference-abstracts/scientific-tracks-
abstracts/food-summit-august-2022-tracks-4423.html;
https://www.longdom.org/conference-abstracts-files/assessing-the-
level-of-assistance-for-people-with-disorders-related-to-gluten-
consumption-in-the-republic-of-moldova.pdf

SIMINIUC, R., TURCANU, D. Assessment of knowledge and level of
adherence to the gluten-free diet: survey from the Republic of Moldova.
In: International Conference on Gastronomy, Food and Nutrition. 2022.

vol. 7, Pp- XXX-XXX.17. Turkey, Antalya,
https://www.isres.org/conferences/2022 Antalya/I[CGAFON2022 Prog
ram.pdf

SIMINIUC, R., TURCANU, D., POPESCU, L. Development of Gluten
Free Cream Puffs from Soriz Flour. Texture Properties. In: International
Conference on Gastronomy, Food and Nutrition. 2022. vol. 7, pp. XXX-

XXX.17. Turkey, Antalya,
https://www.isres.org/conferences/2022 Antalya/I[CGAFON2022 Prog
ram.pdf

TURCANU, D., SIMINIUC, R., RESITCA, V., CHIRSANOVA, A.
Quality of Life, Physical Activity and Dietary Behavior of Academics
During The Pandemic Period. In: International Conference on
Gastronomy, Food and Nutrition. 2022. vol. 7, pp. XXX-XXX.17.
Turkey, Antalya,
https://www.isres.org/conferences/2022 _Antalya/ICGAFON2022 Prog

ram.pdf
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4.1.10.

4.2.

4.2.1.

4.2.2.

4.2.3.

CHIRSANOVA, A., SIMINIUC, R., RESITCA, V., TURCANU, D.
Perception of Dietary Supplements Rich in Vegetable Proteins Among
Consumers in The Republic of Moldova. In: International Conference on
Gastronomy, Food and Nutrition. 2022. vol. 7, pp. XXX-XXX.17.

Turkey, Antalya,
https://www.isres.org/conferences/2022 Antalya/ICGAFON2022 Prog
ram.pdf

COVALIOV, E., SIMINIUC, R., POPOVICI, V. Walnut Paste: a
Healthy Alternative for Nutella Consumers. In: International
Conference on Gastronomy, Food and Nutrition. 2022. vol. 7, pp. XXX-

XXX.17. Turkey, Antalya,
https://www.isres.org/conferences/2022 Antalya/ICGAFON2022 Prog
ram.pdf

RESITCA, V., BOISTEAN, A., SIMINIUC, R., CHIRSANOVA, A. D
Evelopment and characterization of vegan jelly candies with alternative
preservative n. International Conference on Gastronomy, Food and
Nutrition. 2022. vol. 7, pp. XXX-XXX.17. Turkey, Antalya,
https://www.isres.org/conferences/2022 _Antalya/ICGAFON2022_Prog
ram.pdf

CAPCANARI, T.; CHIRSANOVA, RADU, O. NEGOITA,
C.; SIMINIUC, R. Agro-industrial potential of Cannabis Sativa
L. cultivation in the Republic of Moldova. 17 th International Conference
of Constructive Design and Technological Optimization in Machine
Building — OPROTEH 2022, 25 - 27 MAY. Bacau, Romaénia.
https://oproteh.ub.ro/assets/program202205.pdf?v=04kdf9idkr

in lucrdrile conferintelor stiintifice internationale (in Republica
Moldova)

SIMINIUC, R., TURCANU, D. The healthy food basket. Case study.
Republic of Moldova. In: International Scientific Conference ,, Women in
research: destinies, contributions, perspectives”, 9th edition, lasi -
Chisinau - Lviv, 8-9 februarie 2024, 326 p. ISSN 2558 — 894X (pp.270-
271). https://asm.md/sites/default/files/2024-
02/rezumate%20macheta_8%20februarie%202024_final.pdf
SIMINIUC, R., TURCANU, D. (prezentare in plen). Food Security of
People with Celiac Disease in the Republic of Molodova through Prism
of Public Policies. In: Conferinta Internationala Tehnologii Moderne in
Industria  Alimentara, UTM, Chisindu, 20-22 octombrie 2022.
https://mtfi.utm.md/files/Materialele Conferintei MTFI-2022.pdf
SIMINIUC, R., TURCANU, D., CHIRSANOVA, A., RESITCA, V.,
TURCANU, T. (poster) Evaluation of the eating Behavior of UTM
Employees during the lockdown. In: Conferinta Internationala
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4.24.

4.25.

4.2.6.

4.2.7.

4.2.8.

4.2.9.

Tehnologii Moderne in Industria Alimentara, UTM, Chisinau, 20-22
octombrie 2022.
https://mtfi.utm.md/files/Materialele_Conferintei MTFI-2022.pdf
SIMNIUC, R., TURCANU, D. (comunicare orald). Food Security
through the Prism Nutritional Quality Indices of Food Products. In:
International round table EU-Moldova association agreement: steps
foreseen, UTM, Chisindu, 12-13 October 2022. (Certificat de
participare).

SIMINIUC, R., TURCANU, D., CHIRSANOVA, A,
RESITCA, V.,TATIANA TURCANU. Evaluation of the eating
Behavior of UTM Employees during the lockdown. Conferinta
Internationald Tehnologii Moderne in Industria Alimentara, 20-22
octombrie, UTM,
2022. https://mtfi.utm.md/files/Program_MFTILpdf. https://mtfi.utm.md
[files/Materialele_Conferintei MTFI-2022.pdf

CAPCANARI, T.; CHIRSANOVA, A.; NEGOITA, C.; COVALIOV,
E.; SIMINIUC, R. Agro-industrial potential of Cannabis Sativa L. seeds
as a sourse of biological active substances International
Conference Modern Technologies in the Food Industry-2022, Fourth
edition.  20-22  October, 2022, Chisinau  (Republic  of
Moldova). https://mtfi.utm.md/files/Program MFTILpdf. https://mtfi.ut
m.md/files/Materialele_Conferintei MTFI-2022.pdf

NEGOITA, C., CAPCANARI, T., CHIRSANOVA, A., SIMINIUC,
R. Potentialul agroindustrial al culturii Cannabis Sativa L. in Republica
Moldova. In: Conferinta stiintifica internationald ,, Perspectivele si
problemele integrarii in Spatiul European al Cercetarii si Educatiei”,
Editia a IX-a 03 iunie 2022, or. Cahul, Republica Moldova. Volumul IX,

Partea 1. Cahul: USC, 2022 314-
320 IBN: https://ibn.idsi.md/sites/default/files/imag_file/404-
410_0.pdf

POPOVICI V., COVALIOV E., GUTIUM O., SIMINIUC R,
RESITCA V., Bioactive potential of some condimentary plants: wild
garlic (Allium Ursinum), sorrel (Rumex Acetosa L.), Nettle (Urtica
Dioica), In: Proceedings of the International Conference Modern
Technologies in the Food Industry, 20-22 October 2022, Chisinau,
Republic  of Moldova, p.21, ISBN  978-9975-45-851-1.
http://repository.utm.md/bitstream/handle/5014/21647/Conf-M TFI-
2022-p41.pdf?sequence=1&isAllowed=y

CHIRSANOVA, A., SIMINIUC, R., RESITCA, V., TURCANU, D.
Food in Correlation with child Autism: case study in the Republic of
Moldova. In: Conferinta Internationala Tehnologii Moderne in Industria
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4.2.11.

4.2.12.

4.2.13.

4.2.14.

4.2.15.

4.2.16.

Alimentara, UTM, Chisinau, 20-22 octombrie 2022.
https://mtfi.utm.md/files/Materialele_Conferintei MTFI-2022.pdf
BOISTEAN, A., CHIRSANOVA, A., SIMINIUC, R., TURCANU, D.,
RESITCA, V. The Use of Natural Preservative in Production Gummy
Candies: Evaluation of Local Wine Vinegar. In: Conferinta
Internationala Tehnologii Moderne in Industria Alimentara, UTM,
Chisinau, 20-22 octombrie 2022.
http://repository.utm.md/handle/5014/21672

COVALIOV, E., POPOVICI, V., SIMINIUC, R. Nutritional status of
pregnant women from Republic of Moldova. International
Conference Modern Technologies in the Food Industry-2022, Fourth
edition.  20-22  October, 2022, Chisinau  (Republic  of
Moldova). https://mtfi.utm.md/files/Program_MFTI.pdf. https://mtfi.ut
m.md/files/Materialele_Conferintei MTFI-2022.pdf

CAPCANARI, T., CHIRSANOVA, A., SIMINIUC, R. Lactose free
yogurt technology development for personalized nutrition. In:
The 10th International Symposium Euro-Aliment, 2021, 7-8 October,
Galati, Romania. Pag. 108.
http://www.euroaliment.ugal.ro/files/Book of abstracts.pdf
CAPCANARI, T., CHIRSANOVA, A., SIMINIUC, R. Innovation
strategies of functional plant yogurt production for personalized
nutrition. In: International Conferences on Science and Technology,
Engineering Sciences and Technology, ICONST EST, 2021 , September
8-10 2021 in Budva, Montenegro. ICONST 2021 - Conferences Online
Presentation Program.

CAPCANARI, T., CHIRSANOVA, A., SIMINIUC, R. Development of
carob (Ceratonia siliqua) pods functional pastry sauce with no added
sugar. In: The 16th International Conference of Constructive Design and
Technological Optimization in Machine Building-OPROTEH 2021,
Bacau. http://oproteh.ub.ro/assets/abstracts.pdf?v=8439f13s.
POPOVICI, V., COVALIOV, E., CAPCANARI, T., SIMINIUC, R.,
GROSU, C., GUTIUM, O. The impact of flaxseed flour on the quality
parameters of bakery products. In: Editie a 10-a Simpozionului
International EUROALIMENT-2021, 7-8 octombrie 2021, Galati,
Romaénia, pp-58, ISSN 1843-
5114.http://www.euroaliment.ugal.ro/files/Book of abstracts.pdf
GUTIUM, O., CIUMAC, J., SIMINIUC, R., GROSU, C., COVALIOV,
E., POPOVICI, V. Fermentation of combined wheat and chickpeas
dough flour: impact factors. In: Book of Abstracts, Euro-Aliment 2021
The 10" International Symposium - Food Connects People and Shares
Science in a Resilient World, 7-8" october, Galati, Romania, ISSN 1843-
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4.2.18.

4.2.19.

4.2.20.

4.3.

43.1.

4.3.2.

5114, pag.49.
http://www.euroaliment.ugal.ro/files/Book of abstracts.pdf

GROSU, C., SIMINIUC, R., COVALIOV, E., GUTIUM, O. Benefits,
physical-chemical and functional properties of chia seeds — salvia
hispanica 1. (Lamiaceae). In: The 16 th International conference of
Constructive Design and Technological Optimization in Machin Building
Field, Oproteh, 2021. Conference Proceedings Abstracts. Bacau, may 25-
27,2021. P.71. http://oproteh.ub.ro/assets/abstracts.pdf?v=8439f13s
COVALIOV, E., GROSU, C., POPOVICI, V., CAPCANARI, T,
SIMINIUC, R., RESITCA, V. Impact of Sea Buckthorn Berries
(Hippophae Rhamnoides) on Yoghurt Biological Value and Quality. In:
Book of Abstracts, Euro-Aliment 2021 The 10" International Symposium
- Food Connects People and Shares Science in a Resilient World, 7-8"
october, Galati, Romania, ISSN 1843-5114, pag.38.
https://www.euroaliment.ugal.ro/files/Book_of abstracts.pdf

GROSU, C., COVALIOV, E., SIMINIUC, R., GUTIUM, O. Impact of
using chia flour (Salvia Hispanica L.) for bread manufacturing. In: Book
of Abstracts, Euro-Aliment 2021 The 10" International Symposium -
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ANNOTATION
SIMINIUC Rodica. ,Exploratory analysis of nutritional security in the Republic of
Moldova”, the post-doctoral thesis in engineering sciences
Scientific Speciality: 253.04 Food Security, Chisiniu, 2023.

Structure of the thesis: The thesis contains an Introduction, six chapters,
Conclusions and Recommendations, 212 pages of basic text, a bibliography of 358 titles, 39
tables and 61 figures. The obtained results are published in 38 scientific papers.

Keywords: nutritional indicators and metrics, healthy food basket, diet cost and
accessibility, nutritional public policies, nutritional and energy balance.

The purpose of the research: realising an exhaustive exploratory analysis of
nutritional security in the Republic of Moldova and developing indicators and tools for evaluating
Food and Nutritional Security (FNS) at the national level to ensure public health and well-being.

Research objectives: Analysis of Nutritional Security (NS) in the Republic of Moldova;
Development of the national Healthy Food Basket (HFB), aligned with the Nutritional Criteria of a
Healthy Diet; Quantifying the economic accessibility of HFB options by applying standardized
methods and indicators; Development of NS assessment models through the lens of national public
policies; Development of a nutritional assessment application and software.

Scientific novelty and originality: For the first time in the Republic of Moldova,
nutritional security was addressed through the FAO indicator - Healthy Diet Basket - and a
national HFB was developed, aligned with the dietary criteria of a healthy diet. The
accessibility of the food basket was calculated by applying the International Poverty Line
indicator. Nutritional security was assessed through the lens of national public policies.

Main results: An exhaustive analysis of NS at the national level was carried out through
the prism of standardized indicators. The Minimum Consumption Food Basket (MCFBwmp) was
evaluated according to FAO standards. HFB was developed by applying a Healthy Diet Basket
indicator. The accessibility of MCBFwmp and HFBmp was calculated. Two models have been designed
to assess NS through the lens of national public policies. An application for determining the nutritional
quality of food and software for nutritional management was developed.

The theoretical significance consists in the scientific argumentation of the non-
correspondence of the MCFB, existing in the Republic of Moldova, with the criteria of an HFB.
Empirical evidence and arguments were brought with reference to the correspondence of the
developed national MCFB options with the qualification of HFB. HFB was validated through the
Mean Adequacy Ratio indicator. The determinants of the nutritional security assessment model were
argued through the lens of national public policies by applying the Healthy Diet for Healthy Life
model. Block diagrams of the SNUTM application and software were discussed and the parameters
and biomarkers included were justified.

Application value: The developed HFBwmp can be applied as an indicator to measure a country's
official poverty line, as well as to inform and manage social health policies. The Health Nutrition Assistant
App assesses the nutritional quality of food and will help consumers make informed and conscious dietary
decisions. The SNUTM Software focuses on consumer nutritional management.

Implementation of the scientific results: The research results were applied in the
preparation of the report for the World Food Program (WFP) "Food System Analysis in the Republic
of Moldova", based on the contract Moldova - 122023/50091511, December 2023; Technologies and
compositions for gluten-free products (TT project “Bio Production of gluten-free flour and mixes from
wholemeal flours enriched with seed protein powder”), implemented at SRL Art-ProEco.
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