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Introduction. Sugars consumed in reasonable quantities play a beneficial role for the hu-
man body. However, the type of carbohydrates in the diet (digestible or non-digestible)
matters, and in recent decades research has clearly shown that excessive consumption of
refined sugar (as such or hidden in various foods) has negative effects on public health.
Material and methods. The paper presents a synthesis of official international and na-
tional reports, as well as recent bibliographic sources on the occurrence of certain non-
communicable diseases (NCDs) as a result of excessive sugar consumption. A focused search
of specialized literature sources was conducted using the search engine Google Scholar,
PubMed, Research for Life and Medline, starting from the keyword’s sugars, health and
non-communicable diseases.

Results. Excessive consumption of refined sugar contributes to the emergence of various
NCDs such as diseases of the circulatory system, type 2 diabetes, obesity, metabolic syn-
drome or tooth decay. According to the WHO recommendations, in order to reduce the
consumption of refined sugar, complex, multisectoral nutritional and public health inter-
ventions are needed.

Conclusions. In order to prevent NCDs associated with the nutritional factor, especially
with excessive consumption of refined sugar, in the Republic of Moldova, it is important to
implement cost-effective interventions both socially and economically.

ZAHARURILE SI BOLILE NETRANSMISIBILE

Introducere. Zaharurile consumate in cantitdti rationale au un rol benefic pentru orga-
nismul uman. Conteazd insd tipul de carbohidrati din dietd (digerabili sau nedigerabili),
iar in ultimele decenii cercetdrile au demonstrat in mod evident faptul cd un consum exa-
gerat de zahdr rafinat (ca atare sau camuflat in diferite produse alimentare) are efecte
negative asupra sandtdtii populatiei.

Material si metode. Lucrarea este o sintezd a unor rapoarte oficiale nationale si inter-
nationale, precum si a surselor bibliografice recente privind aparitia anumitor boli ne-
transmisibile (BNT), ca rezultat al consumului exagerat de zaharuri. A fost efectuatd o
cercetare axatd pe sursele de literaturd de specialitate, folosind motorul de cdutare
Google Scholar, PubMed, Research for Life si Medline, plecand de la cuvintele-cheie zaharu-
ri, sdndtate si boli netransmisibile,

Rezultate. Consumul exagerat de zahdr rafinat contribuie la aparitia diverselor BNT, cum
ar fi: maladiile sistemului circulator, diabetul zaharat de tip 2, obezitatea, sindromul me-
tabolic sau cariile dentare. Conform recomanddrilor OMS, in scopul reducerii consumului
de zahdr rafinat, sunt necesare interventii nutritionale si de sdndtate publicd complexe,
multisectoriale.

Concluzii. In scopul prevenirii BNT, asociate cu factorul nutritional, in special cu un con-
sum excesiv de zahdr rafinat, este importantd implementarea in Republica Moldova a in-
terventiilor cost-eficiente atdt sub aspect social, cdt si sub aspect economic.
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INTRODUCTION

The notions of sugars have been presented in
various documents at international level, by
WHO/FAO experts 2003 (1), being divided into
"free sugars"”, "added sugars" and "intrinsic sug-
ars". In the legislation of the medical authorities
of various countries, for example, in Great Brit-
ain (2), and later (in 2010) by the subgroup of
specialists of the WHO for nutrition and health
(3) the notion "free sugars" was specified in the
following way: " Free sugars are all monosaccha-
rides and disaccharides added to food and bev-
erages by the manufacturer, cook or consumer
and sugars naturally present in honey, syrups,
fruit juices and fruit juice concentrates". Based
on this wording, it can be specified that "added
sugars" are monosaccharides and disaccharides,
which are added intentionally by the producer,
cook or by the consumer herself during the tech-
nological process of manufacturing food prod-
ucts, when preparing meals in public catering
establishments or in domestic conditions. Most
often, sucrose is added, i.e. common sugar, which
is included in various recipes for the production
and preparation of food. In our republic, the
notion of sugars is stipulated in Law no. 279 of
15.12.2017 regarding consumer information on
food products (4).

The importance of carbohydrates in nutrition,
including sugars, is generally beneficial, serving
many roles. First of all, glucose is the fuel for cell
activity, constituting the main source of energy
(burning 1 g yields 4 kcal). The brain does not
survive without glucose for about the same
length of time as it does without oxygen. In addi-
tion to the role in the functioning of the central
nervous system, glucose is necessary for muscle
activity, heart, internal organs. In hypoxia states
and when muscle fibres contract with high in-
tensity, the tissues need glucose because it con-
tains more oxygen in its structure compared to
carbon atoms. Glucose is very important for liver
cells, which are extremely demanding in various
metabolic reactions. When liver glycogen stores
decrease, liver tissue becomes extremely vulner-
able to the action of toxic substances. It can also
be mentioned the special role of glucose in the
process of detoxification of toxins, penetrated
the human body.

At the same time, it should be kept in mind that
sugars are welcome when they are consumed in

adequate amounts, and excessive consumption
can harm the health.

The purpose of the work: the paper presents a
synthesis of specialized literature on the issue of
the negative influence of excessive consumption
of refined sugar on health, also elucidating effec-
tive public health interventions to reduce sugar
consumption and prevent NCDs.

MATERIAL AND METHODS

In order to achieve the objective, a focused re-
search of specialized literature sources was car-
ried out, using the Google Scholar search engine
and the PubMed, Research for Life and Medline
databases. Article selection criteria included the
keywords:  “sugars”,  “health”, “non-com-
municable diseases”. After a thorough analysis of
the titles, original articles were selected, which
contained relevant information about the role of
excessive consumption of sugars on the health of
consumers, but also official documents of a nor-
mative nature, as well as effective public health
interventions "best buys" to reduce the influence
of risk factors. As exclusion criteria were articles
on the importance of carbohydrates for the hu-
man body, in general, including the beneficial
role of sugars in moderate amounts, but also the
beneficial role of different components of carbo-
hydrates, such as, for example, dietary fibre.
From the total number of sources, 54 were se-
lected.

RESULTS

If we refer to the history of European civiliza-
tions, sugar can be considered a relatively new
product, unlike the history of sugar in other geo-
graphical areas. Before the mid-20th century,
carbohydrates were considered primarily a
source of energy, and nutritional recommenda-
tions suggested that carbohydrates should con-
tribute to the energy deficit remaining after tak-
ing into account the recommended intakes of fat
and protein. From the mid-1950s, papers ap-
peared linking increased sugar (mainly sucrose)
to tooth decay, and in the 1960s was promoted
the view that sugar was a major cause of obesity,
type 2 diabetes and cardiovascular diseases (5,
6). After these papers appeared, epidemiological
reseasches and investigations on laboratory an-
imals confirmed the negative effect on the health
of excessive sugar consumption (7). Moreover,
the authors were able to induce diabetes in la-
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boratory animals fed various sugars in excess. In
the modern period, both in our republic and in
many countries of the world, there is an exag-
gerated consumption of sweet foods, a fact that
leads to the appearance of NCDs, which are very
widespread today in the world. By the sudden
increase in the level of sugar in the blood, the
process of mobilization of reserve fats slows
down, which, in turn, contributes to the appear-
ance of dyslipidemias with the well-known con-
sequences (atherosclerosis, myocardial infarc-
tion, etc.). Also, excessive consumption of refined
sugar can cause tooth decay, but also malnutri-
tion, because it does not contain other nutrients
necessary for the human body.

In 2020, the WHO (8) found that NCDs remained
the leading cause of premature death globally.
Each year over 41 million people die from NCDs,
the main causes being cardiovascular diseases,
cancer, diabetes and chronic respiratory diseas-

es, which account for more than 70% of all
deaths worldwide, with NCDs also having a crip-
pling economic impact. According to the same
document, in the Republic of Moldova the share
of NCDs in the mortality structure reaches 90%

(8).

The premature mortality rate attributed to the
four main NCDs (cardiovascular diseases, type 2
diabetes, cancer, chronic lung diseases) between
1985 and 2016 was higher in the Republic of
Moldova compared to the WHO European Re-
gion, the mortality curve being from 2010 close
to the indicator of the Commonwealth of Inde-
pendent States (CIS) (fig.1). According to data
from the Department of Health Data Manage-
ment of the National Public Health Agency, an
increase in the mortality rate was observed from
594.39 cases per 100,000 populations in 2016 to
619.8 cases per 100,000 in 2020.

deaths/100 000
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Figure 1. Premature mortality rate attributed to the four main NCDs
(cardiovascular diseases, type 2 diabetes, cancer, chronic lung diseases), in the WHO European Region
and the Republic of Moldova, years 1979-2015, per 100,000 people (9).

Irrational diet - determining factor of NCDs

Irrational nutrition is one of the main determi-
nants of NCDs leading to premature death and
disability. Globally, in 2017, food hazards were
responsible for 11 million deaths, representing
22% of all deaths in the adult population and
255 million disability-adjusted life years
(DALYs), of which 15% are attributed to adults
under the age of 70. It should be noted that car-
diovascular diseases account for the majority of
food-related deaths with 10 million deathsand

207 million DALYs (10).

According to IHME (Institute of Health Metrics
and Evaluation) data in the Republic of Moldova,
in 2019, compared to 1990, health risks deter-
mined by the nutritional factor, as a component
of behavioral risks, dropped from first place to
second (after high blood pressure) in the ranking
of attributable risk factors for DALYs, including
both sexes and all ages. Nutritional risk factors
(including increased sugars, salt and trans - fats
in processed foods) accounted for 15.7% of total
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DALYs in 1990, increasing to 19% in 2019 (IH-
ME, 2019) (9).

Systematic review of the influence of behavioral
risk factors, including unhealthy diet (high con-
sumption of fat, salt, sugar and processed foods)
in low-income and lower-middle-income coun-
tries, demonstrates that socio-economic status
influences risky eating behavior (11).

Sugars induce an increase in the overall energy
density of foods and can greatly increase the
energy intake of food rations (12).

The imbalance of the food ration, caused by the
surplus of sugar, can also contribute to the ap-
pearance of some forms of cancer, in particular,
against a background of inflammatory syndrom
(13).

Excessive sugar consumption is a major contrib-

butor to overweight and obesity. The number of
young people aged 5-19 years who are over-
weight and/or obese has increased globally from
11 million in 1975 to 124 million in 2016 (14). A
high body mass index (BMI) is estimated to af-
fect at least 4 million of persons each year (15).
Emerging from the data of the systematic analy-
sis of 87 behavioral, environmental, occupational
and metabolic risk factors in people aged 25+,
carried out in 204 countries of the world, be-
tween 1990 and 2019, according to the Global
Burden of Disease Study, published in 2019 (16),
in the Republic of Moldova there was an increase
in the consumption of sugar-sweetened beverag-
es in both sexes (18.2 g/day in 1990, compared
to 18.6 g/day in 2019), with a predominance in
women (19.8 g/day in 1990, compared to 19.9
g/day in 2019), compared to men (16.4 g/day in
1990, compared to 16.9 g/day in 2019) (fig. 2 ).

deaths/100 000
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Figure 2. Estimated daily intake of sugar-sweetened beverages, expressed in grams per day (16).

A relatively recent meta-analysis of randomized
and cohort studies found that the risk of becom-
ing overweight or obese is 55% higher in people
who regularly consume large amounts of sugar-
sweetened soft drinks compared to with those
who have a small intake of these drinks in their
diet (17). Apart from the role of these industrial-
ly obtained drinks, it was found that the con-
sumption of various foods, including meals pre-
pared in public catering units or in domestic
conditions, in which sugar was intentionally in-
troduced in exaggerated amounts, was also asso-
ciated with an increase in body mass.

There is a growing concern that overconsump-

tion of sugar-sweetened soft drinks is leading to
an increase in overall sugar intake while reduc-
ing the intake of healthy, lower-calorie foods, but
with greater nutritional value. In this way, the
daily food ration becomes unhealthy, and the
risk of NCDs increases (18, 19, 20). Thus, main-
taining energy balance is essential for maintain-
ing an appropriate body weight and ensuring
optimal nutrient intake (21). According to WHO
data, the increased content of free sugars in the
diet, which leads to its imbalance, is attested in
most countries of the world and is one of the
main causes of NCDs (22). A recent study from
Sweden demonstrates the strong link between
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the high content of sugars in the daily diet and
the risk of stroke and coronary events (23).

Excess of sugar in the daily diet is one of the
main causes of tooth decay (26). Although there
have been major improvements in the preven-
tion and treatment of dental diseases in recent
decades, they still remain highly prevalent glob-
ally, causing pain, anxiety, functional limitation
(including frequency and low performance in
students) and social handicap through tooth loss
in mature (27). A meta-analysis of 55 studies
reported a clear association between the amount
of sugars consumed and the development of den-
tal caries (28). Other recent longitudinal studies
have also found a direct link between the
amounts of sugar consumed and tooth decay (29,
30). Therefore, the recommendation to reduce
the consumption of free sugars throughout life
remains very important and beneficial for dental
health. It should also be noted that because tooth
decay is a cumulative disease, excessive con-
sumption of sugars in childhood leads to an in-
creased prevalence of tooth decay in both chil-
dren and adults. In the occurrence of dental car-
ies, as well as other NCDs, the frequency of sugar
consumption is also important, which increases
the total amount of time during which the teeth
are exposed to sugars. The process of developing
dental caries depends on the retention time of
foods and drinks that contain sugars. Foods con-
taining sugars, especially sticky foods such as
chocolate candies, sweet biscuits and other
sweet confectionery, have a long-lasting reten-
tion, leading to a greater degree of exposure of
the tooth surface (31). Treatment of dental dis-
eases is expensive, consuming 5-10% of health
care budgets in industrialized countries and
would exceed the entire financial resource avail-
able for child health care in lower-income coun-
tries (32). Obviously, any possibility of prevent-
ing tooth decay is welcome. In this connection, to
prevent tooth decay, among other measures, it is
necessary to reduce the consumption of foods
and drinks with a high sugar content and, as far
as possible, to reduce the amount of sugar in
them.

Interventions to reduce excessive consumption of
sugars

A systematic review of interventions to reduce
obesity in cities, including interventions to re-
duce sugar consumption, highlights the im-
portance of a series of integrated interventions

that combine educational, fiscal, regulatory and
environmental approaches in a consistent man-
ner (33).

International organizations and public health
experts recommend that, together with the im-
provement of knowledge about risk factors, their
influence on health (educational or literacy in-
terventions) and the degree of awareness for
changing the behavior of individuals, premises
for changing the environment (context) to pro-
mote healthy eating (34).

Of particular importance in the sense of inform-
ing the consumer about the content of sugars in
industrially obtained foods and sold in their
sales objectives, is the nutritional declaration on
the product packaging. In our country according
to artikel 29 of Law no. 279 of 15.12.2017, the
mandatory nutritional declaration, in addition to
other information, must contain both the carbo-
hydrate content in general and the sugar content,
in particular. At the same time, in order to in-
form the consumer, the "Health Regulation re-
garding nutritional and health claims written on
food products”, approved by the Decision of the
Government of the Republic of Moldova no. 196
of 25.03.2011, annex no. 1, and includes 3 posi-
tions regarding the sugar content in food:

1),low sugar content” (5 g sugars per 100 g in
the case of solids or 2.5 g sugars per 100 ml in
the case of liquids);

2) ,without sugars" (the product does not con-
tain more than 0.5g of sugars per 100g or
100ml);

3) ,no added sugars".

At the same time, the mentioned document
states that if the food product contains sugars
naturally, the label should also include the fol-
lowing indication: "Contains sugars naturally”. In
some economically developed countries, the so-
called "traffic light method" of voluntary labeling
of food products is used, which provides infor-
mation to the consumer about the content of
sugars, but also of table salt, fats, including trans
fats and saturated fatty acids. So, for example, in
Great Britain to help consumers choose healthier
foods the Food Standards Agency proposed a
voluntary labeling based on this method (35).
Depending on the content of sugars in food per
100 g, the colors of the labels are provided: (a)
green - for low content, which is <5.0 g; (b) yel-
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low - for medium content, which is from 5.0 to
<22.5 g and (c) red - for high sugar content, i.e.
greater than 22.5 g. For soft drinks depending on
the content of sugars in 100 ml the colors are
provided: (a) green is <2.5 g; (b) yellow is 2.5 to
<11.25gand (c)redis >11.25 g.

As mentioned, one of the main sources of sugar,
especially for teenagers is soft drinks. For exam-
ple, according to the information included in the
labels on the bottles of "Coca-Cola", 250 ml con-
tains 27 g of sugar. So, when consuming 500 ml
of such a drink, the recommended amount of
sugars for a day is already exceeded. Increased
amounts of sugar are also found in various other
soft drinks, and research suggests a strong link
between sweetened beverage consumption and
sugar intake (36,37,38). In 2012, the WHO estab-
lished guidelines to protect children everywhere
from the impact of aggressive marketing of
sweetened beverages (39). To this end, for ex-
ample, in London, it has even reached a promo-
tion of drinks with lower sugar content. San
Marco adopted a voluntary partnership ap-
proach to change children's menus by eliminat-
ing sugar-sweetened beverages and increasing
fruit and vegetable offerings (40).

It should be noted that, when implementing pub-
lic health interventions, the context (environ-
ment) must be analyzed and the commercial
interest of the producing industry must be taken
into account. For example, New York City tried,
but failed, to limit the amount of sugar in sweet-
ened beverages and restrict the consumption of
sugary drinks purchased through the federal
Supplemental Nutrition Assistance Program,
with a state court striking down the regulation a
day before it to enter into force (41). At the same
time, we must not forget about other foods with
a high content of added sugars. In order to re-
duce the excessive consumption of sugar, it has
also been proposed to add additional taxes to the
sales prices (42, 43).

There is currently increased interest in develop-
ing combined interventions to address individual
behavior change together with population-based
fiscal policies such as taxes and subsidies to en-
courage healthier eating patterns. A meta-
analysis of 2000-2013 research in the US, Mexi-
co, Brazil and France on the influence of fiscal
policy, such as excise taxes on sugar-sweetened
beverages, on levels of sugar-sweetened bever-
age consumption, obesity, overweight and of

body mass index (BMI) showed that the fiscal
tool has a positive impact on nutrition (44). The
meta-analysis demonstrated a negative influence
of actual price (-1.299) on consumption, mean-
ing that higher prices are associated with lower
demand for these beverages. Four articles in-
cluded in the meta-analysis indicated cross-price
fluctuations, with higher prices for sugar-
sweetened beverages being associated with in-
creased demand for alternative beverages such
as fruit juice (0.388) and milk (0.129) and a re-
duced demand for diet drinks (-0.423). Six arti-
cles showed that a higher price could also lead to
a lower BMI and lower prevalence of overweight
and obesity (44).

Mexico's sugar tax reduced sales of sweetened
beverages by 5% in the first year, followed by a
further reduction of nearly 10% in the second
year (45). Several US states have introduced ex-
cise taxes on sugar-sweetened beverages, origi-
nally intended to raise revenue, but this is now
seen as a priority anti-obesity policy. Taxing sug-
ar-sweetened beverages is an effective option
because these beverages contribute significantly
to energy intake in many population groups (for
example, they account for about 7% of all calo-
ries consumed in the US and 11% of calories for
children and adolescents in this country). they
provide little or no nutritional value (46, 47).
Furthermore, these beverages are aggressively
marketed and easily accessible to all age groups
through vending machines, restaurants, schools,
cafeterias, and convenience stores, as well as
home delivery (48). A recent review concludes
that "the evidence accumulated through obser-
vational and experimental studies is sufficient to
conclude that frequent consumption of sweet-
ened beverages causes weight gain." The link
between the intake of sweetened beverages and
obesity is well established (49), as is the link
between their intake and such conditions as os-
teoporosis and tooth decay (50).

In the context of what has been exposed in our
republic, there is a current need for collaboration
between representatives of public health and
those from the food industry, public catering and
food trade in order to seek a possibility to re-
duce, of course rationally, the amount of sugars
in food products and ready meals. The results of
this collaboration can have a beneficial effect on
the health of the population in general, but espe-
cially for the growing population, contributing to

the prevention of NCDs.
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The Swiss Agency for Development and Coopera-
tion through the Project "Healthy Life: Reducing
the burden of non-communicable diseases" and
in collaboration with the National Agency for
Public Health (NAPH) supported the develop-
ment and implementation of the national com-
munication campaign in the field of nutrition
with the generic "Choose what you eat" for re-
duction of excessive sugar consumption (Sep-
tember - October 2021), with its subsequent
transposition at the level of districts and pilot
communities of the Project. A practical element
was the event dedicated to the involvement of
the food industry and HoReCa in promoting
healthy eating, with the Discussion Panel and
communication platform for reducing sugar con-
sumption being organized. In order to realize
this Campaign, we collaborated with the educa-
tional system for the involvement of the young
generation, by organizing the workshop dedicat-
ed to the Health Promoting Schools Network
(HPSN) and Youth Friendly Health Centers
(YFHC) - over 100 participants of the HPSN,
heads of the YFHC and specialists in the control
of NCDs and health promotion within the territo-
rial subdivisions of NAPH on the topic of reduc-
ing sugar consumption for schoolchildren.

In addition to the WHO recommendations re-
garding the amount of carbohydrates for various
categories of the population and in various coun-
tries of the world, norms of nutrients and energy
value are approved, used both by medical insti-
tutions and by government authorities for plan-
ning purposes. In the regulations existing in var-
ious countries, as well as at the international
level, concrete sugar regulations are not speci-
fied, the total carbohydrate norms in grams be-
ing exposed. Despite the fact that there are no
recommended daily intakes for the consumption
of sugars, the WHO recommends a reduced in-
take of free sugars throughout life, starting even
from childhood. Thus, in the Guide developed by
the WHO/FAO expert team on the issue of chron-
ic diseases prevention, the recommendation is
stipulated, according to which the energy pro-
vided by free sugars must make up less than
10% of the energy value of the daily diet (1). At
the same time, the real situation in many coun-
tries of the world turned out to be different, the
research carried out in 10 countries of the Euro-
pean Union found that the share of energy pro-
vided by sugars varied in the range of 15-21%

for adults, and for children - between 16-26 % of
the energy value of the daily diet (51).

The results of scientific research led to a certain
modification of the WHO position on the dis-
cussed issue. Thus, two recommendations were
introduced in the 2015 WHO guide (52). The
previous recommendation, which stipulated re-
ducing the intake of free sugars to less than 10%
of the total energy intake, is considered a strict
one. At the same time, the WHO suggests a fur-
ther reduction of the intake of free sugars to be-
low 5% of the total energy intake. This recom-
mendation is conditional, but, according to ex-
perts, particularly important in the complex of
measures for the prevention of NCDs. These rec-
ommendations have been taken up by national
governments and professional organizations
around the world.

The WHO recommendations are also found in
some national documents, for example, in Minis-
try of Health Order no. 638 of 12.08.2016 "Re-
garding the implementation of the Recommenda-
tions for a healthy diet and adequate physical
activity in the educational institutions of the Re-
public of Moldova" and in Ministry of Health,
Labor and Social Protection Order no. 622 of
21.05.2018, which introduced some changes in
the previous Order.

Methodical recommendations "Adequate nutri-
tion during preconception, pregnancy and lacta-
tion: a healthy start in life" draw attention to the
fact that excessive consumption of free sugars
increases the risk of obesity, and in pregnant
women the risk of pre-eclampsia and premature
birth and recommends limited consumption of
soft drinks, energy drinks and fruit drinks, in-
cluding nectars, which are food sources of sugar
with low nutrient content, as well as limiting the
consumption of sweet products (53).

In the Republic of Moldova, the nutritional tar-
gets and indicators monitored at the glob-
al/regional level were reflected in the National
Program in the field of food and nutrition
(NPFN) for the years 2014-2020 (Government
Decision no. 730 of 14.09.2014) and which stipu-
lates cost-effective solutions for a healthy nutri-
tion. The objectives stipulated in the NPFN were,
however, only partially achieved. A series of nu-
trition indicators were included in the new pro-
ject of the Program for the prevention and con-
trol of major non-communicable diseases in the
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Republic of Moldova.

At the same time, the mentioned WHO recom-

groups, including sugar, in recent years there has
been a constant increase in its consumption.
Thus, according to the "Statistical Yearbooks"

mendations are also current for the entire popu-
lation of the Republic of Moldova, because if at
the end of the Soviet period the average con-
sumption of sugar by a person was very high,
then there followed a period with a significant
decrease in the consumption of several food

reports published by the National Bureau of Sta-
tistics, the average annual consumption of sugar
by a person in 1990 was 48.9 kg (133.97 g/day),
in 2000 - 8.0 kg (21.91 g/day), in 2010 - 16.3 kg
(44.65 g/day), and in 2020 - 21.6 kg (59.17
g/day) respectively (53, 54).

CONCLUSIONS

In order to prevent NCDs associated with excessive sugar consumption, in the Republic of Moldova, it
is important to implement cost-effective interventions both from a social and economic point of view,
such as:

1. Introduction of taxes for products with increased sugar content;

2. Offering subsidies for producers in order to implement recipes with reduced sugar content;

3. Reformulating products to reduce sugar content and introducing changes in the text of food
product labels to ensure that consumers are informed about the nutritional content;

4. Increasing the degree of collaboration and openness between the authorities and representa-
tives of the food industry and public food establishments to promote social marketing favorable
to public health;

5. Promoting and creating a favorable environment for increasing the consumption of fruits and
vegetables;

6. Increasing the literacy level of the population about the importance of healthy eating and offer-
ing counseling services in different circumstances (in medical institutions, kindergartens,

schools, workplaces, families and communities).

CONFLICT OF INTERESTS
Authors declare no conflict of interests.

ACKNOWLEDGEMENT
There are no thanks.

REFERENCES

1. Report of the Joint WHO/FAO Expert Consulta-
tion. Diet, nutrition, and the prevention of chron-
ic diseases. Technical Report Series no. 916. Ge-
neva, 2003. Available from: http://apps.who.int/
iris/bitstream/handle/10665/42665/WHO_
TRS_916.pdf;jsessionid=
D4B66F3898E744CC7F6B6ECE38ADF29E?sequ
ence=1 [Accessed 01.02.2022].

2. Committee on Medical Aspects of Food and Nu-
trition Policy (COMA) report. Classification of
sugars. 1989. Available from:
https://assets.publishing.service.gov.uk/govern
ment/uploads/system/uploads/attachment_dat
a/file/743792 /Dietary_Sugars_and_Human_Dise
ase1989.pdf [Accessed 30.01.2022].

3. WHO. Nutrition Guidance Expert Advisory Group
(NUGAG), 2010. Available from: https://
apps.who.int/nutrition/topics/guideline-
development/nugag_dietandhealth/en/index

ETHICAL APPROVAL
No, the opinion from the ethics committee.

[Accessed 31.01.2022].

4. Legeanr. 279 din 15.12.2017 privind informarea
consumatorului cu privire la produsele alimen-
tare. Monitorul Oficial al Republicii Moldova
nr.7-17 din 12.01.2018, art. nr. 54. [Law no. 279
of 15.12.2017 regarding consumer information
on food products. The Official Monitor of the Re-
public of Moldova no. 7-17 of 12.01.2018, art. no.
54]  Available from:  https://www.legis.
md/cautare/getResults?doc_id=120963&lang=
ro [Accessed 30.01.2022].

5. Yudkin J. Dietary intake of carbohydrates in rela-
tion to diabetes and atherosclerosis. In: Dickens
F, Randle P, Whelan W]. Carbohydrate metabo-
lism and its disorders. vol. 2, Academic Press,
New York, 1968.

6. Cleave T, Campbell G, Painter N. Diabetes, coro-
nary thrombosis and saccharine disease. Bristol:

John Wright & Sons, Ltd, 1966.
11 I



<

ONE HEALTH &

OH.R

RISK MANAGEMENT

VOL. 3, ISSUE 4
2022

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Cohen AM, Teitelbaum A, Briller S. et al. Experi-
mental model of diabetes. In: Sipple HL, McNutt
KW. (eds) Sugars in nutrition. Academic Press,
New York, 1974.

World Health Organization. Noncommunicable
diseases progress monitor, 2020. (print version),
236 p.

IHME. The Institute for Health Metrics and Evalu-
ation. 2018. Available from: http://www.
healthdata.org/moldova [Accessed 01 02.2022].
GBD Diet Collaborators. Health effects of dietary
risks in 195 countries, 1990-2017: a systematic
analysis for the Global Burden of Disease Study
2017. Lancet. 2019; 393:1958-72.

Allen L, Williams ], Townsend N, Mikkelsen B,
Roberts R et al. Socioeconomic status and non-
communicable disease behavioural risk factors
in low-income and lower-middle-income coun-
tries: a systematic review. Lancet Glob Health.
2017;5:e277-89.

Johnson RK, Appel L], Brands M, Howard BV,
Lefevre M, Lustig RH. et al. Dietary sugars intake
and cardiovascular health: A scientific statement
from the American Heart Association. Circula-
tion. 2009; 120(11):1011-1020.

WCRF/AICR. Food, nutrition, physical activity,
and the prevention of cancer: A global perspective.
Washington, 2007.

NCD Risk Factor Collaboration (NCD-RisC).
Worldwide trends in body-mass index, under-
weight, overweight, and obesity from 1975 to
2016: a pooled analysis of 2416 population-
based measurement studies in 128-9 million
children, adolescents, and adults. Lance.
2017;390:2627-42.

GBD 2015 Obesity Collaborators. Health effects
of overweight and obesity in 195 countries over
25 years. N Engl ] Med. 2017;377:13-27.

GBD 2019 Risk Factors Collaborators. Global
burden of 87 risk factors in 204 countries and
territories, 1990-2019: a systematic analysis for
the Global Burden of Disease Study 2019. Lancet.
2020.doi:10.1016/S0140-6736(20)30752-2

Te Morenga L, Mallard S, Mann ]. Dietary sugars
and body weight: systematic review and meta-
analyses of randomised controlled trials and co-
hort studies. BMJ. 2013;346:e7492.

Hauner H, Bechthold A, Boeing H, Bronstrup A,
Buyken A, Leschik-Bonnet E. et al. Evidence-
based guideline of the German Nutrition Society:
carbohydrate intake and prevention of nutrition-
related diseases. Ann. Nutr. Metab. 2012;
60(Suppl.1):1-58.

Malik VS, Pan A, Willett WC, Hu FB. Sugar-
sweetened beverages and weight gain in chil-
dren and adults: a systematic review and meta-
analysis. Am. J. Clin. Nutr. 2013; 98(4):1084-
1102.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Vartanian LR, Schwartz MB, Brownell KD. Effects
of soft drink consumption on nutrition and
health: a systematic review and meta-analysis.
Am. J. Public Health. 2007;10(4):120.

Fats and fatty acids in human nutrition: report of
an expert consultation. FAO Food and Nutrition
Paper 91, 2010. Available from: https://www.
fao. org/publications/card/ru/c/8c1967eb-69a8
-5e62-9371-9c18214e6fce/ [Accessed 02.02.
2022].

Diet, nutrition, and the prevention of chronic
diseases: report of a WHO Study Group. WHO
Technical Report Series 797. Geneva: World
Health Organization, 1990. Available from:
https://apps. who.int/iris/handle/10665/39426
[Accessed

31.01.2022].

Janzi S, Ramne S, Gonzales-Padilla E. et al. Asso-
ciations Between Added Sugar Intake and Risk of
Four Different Cardiovascular Diseases in a Swe-
dish Population-Based Prospective Cohort Study.
Front Nutr. 2020; 7:603653. doi:10.3389/fnut.
2020.603653. eCollection 2020

Imamura F, O’Connor L, Ye Z, Mursu ]. et al. Con-
sumption of sugar sweetened beverages, artifi-
cially sweetened beverages, and fruit juice and
incidence of type 2 diabetes: systematic review,
meta-analysis, and estimation of population at-
tributable fraction. BMJ. 2015; 351:h3576.

Malik VS, Popkin BM, Bray GA, Despres JP, Wil-
lett WC, Hu FB. Sugar-sweetened beverages and
risk of metabolic syndrome and type 2 diabetes:
a  meta-analysis. Diabetes Care. 2010;
33(11):2477-2483. Available from:
http://www.ncbi.nlm.
nih.gov/pubmed/20693348
2022].

Sheiham A, James WP. A reappraisal of the quan-
titative relationship between sugar intake and
dental caries: the need for new criteria for de-
veloping goals for sugar intake. BMC Public

[Accessed 25.01.

Health. 2014;14:863. Available from:
http://www.ncbi.
nlm.nih.gov/pubmed/25228012 [Accessed

25.01.2022].

Marcenes W, Kassebaum NJ, Bernabe E, Flaxman
A, Naghavi M, Lopez A. et al. Global burden of
oral conditions in 1990-2010: a systematic anal-
ysis. J. Dent. Res. 2013;92(7):592-597.

Moynihan PJ, Kelly SA. Effect on caries of re-
stricting sugars intake: systematic review to in-
form WHO guidelines. ] Dent Res. 2014;93(1):8.
Bernabe E, Vehkalahti MM, Sheiham A, Lundqvist
A, Suominen AL. The Shape of the Dose-
Response Relationship between Sugars and Car-
ies in Adults. J Dent Res. 2016;95(2):167-72.

|12



4 OHR

ONE HEALTH &

RISK MANAGEMENT

VOL. 3, ISSUE 4
2022

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Peres MA, Sheiham A, Liu P, Demarco FF, Silva
AER, Assuncao MC. et al. Sugar consumption and
changes in dental caries from childhood to ado-
lescence. ] Dent Res. 2016;95(4):388-94.

Kashket S, J. van Houte ], Lopez LR, Stocks S. Lack
of correlation between food retention on the
human dentition and consumer perception of
food stickiness. / Dent Res. 1991;70(10):1314-
1319.

Petersen PE, Bourgeois D, Ogawa H, Estupinan-
Day S, Ndiaye C. The global burden of oral dis-
eases and risks to oral health. Bull WHO.
2005;83(9):661-669.

Danielli S, Coffey T, Ashrafian H, Darzi A. System-
atic review into city interventions to address
obesity. E Clinical Medicine. 2021;32:100710.

Bai Li. Diet-related NCDs in China: more needs to
be Done. Lancet. 2019;4.

Guide to creating a front of pack (FoP) nutrition
label for pre-packed products sold through retail
outlets, London, 2013. Available from:
https://www.food.gov.uk/sites/default/files/me
dia/document/fop-guidance_0.pdf [Accessed
31.01.2022].

Chandon P, Wansink B. Does food marketing
need to make us fat? A review and solutions.
Nutr Rev. 2012;70:571-593.

World Health Organisation. Reducing consump-
tion of sugar-sweetened beverages to reduce the
risk of childhood overweight and obesity. Biolog-
ical, behavioural and contextual rationale. Avail-
able from:
http://www.who.int/elena/bbc/ssbs_childhood_
obesity/en/ [Accessed 28.01.2015].

Harris L. Sugar consumption must be reduced
throughout the life. British Dental Life. 2015;218:
27.

A framework for implementing the set of rec-
ommendations on the marketing of foods and
non-alcoholic beverages to children. WHO, 2012.
Available from:
https://apps.who.int/iris/handle/10665/80148
[Accessed 20.01.2022].

Crixell SHF B]J, Fisher DT, Biediger-Friedman L.
Improving children's menus in community res-
taurants: best food for families, infants, and tod-
dlers (Best food fits) intervention, South Central
Texas, 2010-2014. Prev Chronic Dis. 2014;
11(12).

Berg ]. Why New York City's attempt to ban soda
fizzled. Obes Res Clin. Pract. 2014; 8:7.

Sugar taxes. A review of the evidence. New Zea-
land Institute of Economic Research. Report to
Ministry of Health. Wellington, 2017. Available
from: https:// think-asia.org/bitstream/handle/
11540/7992/sugar_tax_report.pdf?sequence=1
[Accessed 20.01.2022].

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Amukugo HJ. et al. Barriers to, and facilitators of,
the adoption of a sugar sweetened beverage tax
to prevent non-communicable diseases in Na-
mibia: a policy landscape analysis. Global Health
Action. 2021;14:1903213. doi:10.1080/
16549716.2021.1903213

Cabrera Escobar MA, Lennert Veerman J, Toll
man SM, Bertram MY, Hofman K]. Evidence that a
tax on sugar sweetened beverages reduces the
obesity rate: a meta-analysis. BMC Public Health.
2013;13:1072 Available from:
http://www.biomedcentral.com/1471-
2458/13/1072 [Accessed 19.01.2022].

The Lancet Diabetes Endocrinology. Sweet suc-
cess: will sugar taxes improve health? Lancet Di-
abetes Endocrinol. 2017;5(4):235. doi:10.1016/
S2213-8587(17)30070-0

Finkelstein EA, Zhen C, Bilger M, Nonnemaker J,
Farooqui AM, Todd JE. Implications of a sugar-
sweetened beverage (SSB) tax when substitu-
tions to non-beverage items are considered. ]
Health Econ. 2013; 32:219-239.

Hu F. Resolved: there is sufficient scientific evi-
dence that decreasing sugar-sweetened bever-
age consumption will reduce the prevalence of
obesity and obesity-related diseases. Obes Rev.
2013; 8:606-619.

Terry-McElrath YM, O’'Malley PM, Johnston LD:
Factors affecting sugar sweetened beverage
availability in competitive venues of US second-
ary schools. / Sch Health. 2012;82(1):44-55.

Qi Q, Chu AY, Kang JH. Sugar-sweetened bever-
ages and genetic risk of obesity. N Engl ] Med.
2012;367(15):1387-1396.

Hector D, Rangan A, Gill T, Louie ], Flood VM. Soft
Drinks, Weight Status and Health: A Review.
Sydney: A NSW Centre for Public Health Nutri-
tion (now known as Cluster of Public Health Nu-
trition, Prevention Research Collaboration, Uni-
versity of Sydney) project for NSW Health; 2009.
Available  from:  https://ro.uow.edu.au/cgi/
viewcontent.cgi?referer=&httpsredir=1&article=
1317&context=hbspapers [Accessed
17.01.2022].

Azais-Braesco V, Diewertje S, Maillor M, Kok F,
Luis AM. A review of total and added sugar in-
takes and dietary sources in Europe. Nutr. Jour-
nal. 2017;16(1). doi:10.1186/s12937-016-0225-
2

WHO Guideline: sugars intake for adults and
children. Geneva (Switzerland): WHO, 2015.
Available from:
https://www.who.int/publications/
i/item/9789241549028 [Accessed 19.01.2022].
Obreja G, Dondiuc I, Curteanu A, Caraus T. Nu-
tritia adecvata in perioada preconceptionald,
sarcind si lactatie: un inceput sanatos in viata.

13|


https://ro.uow.edu.au/cgi/

<

ONE HEALTH &

OH.R

RISK MANAGEMENT

VOL. 3, ISSUE 4
2022

54.

Recomandare metodica pentru lucratorii medi-
cali, 2018 [Adequate nutrition during preconcep-
tion, pregnancy and lactation: a healthy start in
life. Methodological recommendation for
healthcare workers, 2018].

Best buys and other recommended interventions
for the prevention and control of noncommuni-

Date of receipt of manuscript: 25/03 /2022
Date of acceptance for publication: 18/08/2022

cable diseases. Updated (2017) appendix 3 of the
global action plan for the prevention and control
of noncommunicable diseases 2013-2020. World
Health Organisation. Available from: https://
www.who.int/ncds/management/WHO_Append
ix_BestBuys.pdf [Accessed 18.01.2022].

|14



