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This study aimed to describe the street food purchased and its nutritional value in Chisinau, Moldova. A cross-
sectional study was conducted in 68 street food vending sites. Data on the food items purchased were collected
through direct observation. Nutritional composition was estimated through chemical analyses, food composition
tables or nutrition labels. From the 151 customers observed, two-thirds purchased industrial food items, most
commonly buns/cakes/cookies (15.2%), soft drinks/industrial juices (15.2%) and confectionery (10.6%). The
purchases were energy dense (median: 362 kcal/100g), rich in saturated fat (5.6 g), trans fat (0.43 g) and sodium

(585 mg) and poor in potassium (212 mg).

1. Introduction

Street food is daily consumed by millions of people worldwide,
having a strong gastronomic importance in low- and middle-income
countries (LMIC) and reflecting traditional and regional cultures and
culinary practices (Fellows and Hilmi. 2012). In Eastern Europe, recent
socioeconomic development and urbanization led to eating habits
modifications, namely the increasing consumption of energy-dense
foods, such as sugar-sweetened beverages and packaged processed
food products rich in sugar and salt (Ulijaszek and Koziel. 2007).
Furthermore, physical inactivity, limited time to prepare homemade
meals and increased consumption of foods away from home have also
become common features of these populations. Simultaneously, a shift
to high non-communicable disease (NCD) prevalence and mortality is
rapidly occurring, which can be partly attributed to these dietary and
lifestyle changes. In the Republic of Moldova, overweight and obesity is

reported to affect, respectively, 50% and 21% of the adult population
(20 years or older) (World Health Organization. 2018); also, approxi-
mately one-third is estimated to present raised blood pressure (World
Health Organization. 2013).

Despite street food’s importance for the foodscape of urban areas in
many transitional societies (Fellows and Hilmi. 2012), research has been
focusing mainly on hygiene and food safety issues related to street food
consumption, whereas there is a current gap of knowledge concerning
the nutritional composition of this type of food source (Abrahale et al.,
2018). Here, we report on the foods and beverages purchased by street
food customers in the main urban centre of Moldova, and the nutrition
composition of their purchases.

2. Methods

This study was set in the context of the FEEDCities project, which is
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based on a stepwise standardized characterization of the food environ-
ment in cities from Eastern Europe and Central Asia, and whose protocol
is published elsewhere (Lunet et al., 2019). For the purpose of this work,
a cross-sectional evaluation of street food customers was conducted in
Chisindu, capital city of Moldova, between June and August 2016.

The definition of street food proposed by the Food and Agriculture
Organization (FAO) and World Health Organization (WHO), as “ready-
to-eat foods and beverages prepared and/or sold by vendors or hawkers
especially in the streets and other similar places” (Food and Agriculture
Organization. 1989; World Health Organization. 1996) was adopted in
order to select eligible street food vending sites. These included both
stationary and mobile vending units selling food products ready to be
consumed immediately without needing further preparation. Vending
sites selling exclusively non-prepared fruits and vegetables or other not
ready-to-eat raw foods (e.g. meat, fish) were excluded from the study.
Customers approaching eligible street food vending sites to buy
ready-to-eat foods and/or beverages were eligible for the study.

To define the study area, a 1-km diameter buffer was built around the
centroid of the central market, that way covering both the market and its
surroundings. Field researchers, operating in pairs, canvassed all pub-
licly accessible streets within the study area, identifying all eligible
street food vending sites. Finally, a systematic selection of the vending
sites was performed, in which one out of every four vending sites were
included in the study.

In all selected vending sites, data on the foods and/or beverages
purchased (hereafter referred to as food items) and their quantities were
collected through direct observation by trained local field researchers.
In each vending site, up to four customers were observed, over a
maximum period of 10 min, whichever occurred first (Fig. 1A). If no
customer was observed during this period, field researchers would move
on to the next selected vending site. Observations were performed both
on week days and weekends and covering all businesses’ working hours
(from 8:00 to 16:00). The food items purchased were classified into
homemade (foods and beverages that were prepared and/or cooked at
home or in the street, even if using industrial ingredients) or industrial
(foods and beverages that were produced by the food industry and sold
as such, with no further preparation) and grouped into 8 sub-categories
of foods and 6 sub-categories of beverages, according to similarities in
nature and composition (World Health Organization. 2015a).

To estimate the nutritional composition of the street food purchases,
a total of 52 samples of the most commonly available street-vended food
items (identified during a previous step of the project (Albuquerque
et al., 2020)) were collected for chemical analysis (Fig. 1B and C) in
different randomly selected vending sites. All analyses (i.e. protein, total
fat, fatty-acids, sodium and potassium) were conducted according to
standard methods, as recommended by the Association of Official
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Analytical Chemists (AOAC International. 2016). Total carbohydrates
plus fibre were estimated by difference. After proximate analysis, energy
values were calculated using the Atwater general factors (4 kcal/g for
protein and carbohydrates; 9 kcal/g for fat). For the less common food
items, which were not sampled for chemical analysis, nutritional
composition (i.e. energy, protein, carbohydrates, total fat and, when
available, saturated fatty-acids and sodium) was estimated using the
Slovak Food Composition Database (Ministry of Agriculture and Rural
Development of the Slovak Republic, 2019) or food composition labels.
A street food purchase was defined as an acquisition consisting of at least
one food. As such, for the purpose of describing the nutritional content,
customers buying only beverages were excluded.

3. Results

A total of 68 street food vending sites were observed, of which 55
(80.9%) had customers observed. A total of 151 customers were iden-
tified, of which 60.9% were female. A total of 169 food items were
purchased, with an average of 1.1 food items per customer and 3.7 food
items per 10 min of observation. Approximately two-thirds of the
observed customers (n=101, 66.9%) purchased at least one industrial
food item. The most commonly purchased foods were buns/cakes/
cookies (n=23 customers, 15.2%), confectionery (n=16, 10.6%),
savoury snacks (n=14, 9.3%) and savoury pastries (n=13, 8.6%). The
most frequently bought beverages were soft drinks/industrial juices
(n=23 customers, 15.2%), water (n=21, 13.9%) and alcoholic beverages
(n=18, 11.9%). Purchase of fruit was not observed (Fig. 2).

A total of 78 street food purchases (as defined above) were observed,
whose nutritional composition, both per purchase and per 100 g, is
displayed in Table 1. The purchases presented high energy density
(median: 362 kcal/100 g), with the highest contribution to total energy
value coming from carbohydrates (52.6%), followed by total fat (37.2%)
and protein (7.7%). The highest contribution to total fat came from
saturated fatty-acids, whose median content in a single purchase
accounted for around one-quarter (25.1%) of its maximum daily intake
recommendation, considering an average adult with a reference intake
of 2000 kcal/day (World Health Organization. 2003). Trans-fat
contributed to 2.7% of the total fat content, with the majority of the
purchases (n=42, 60.9%) surpassing the limit of 2 g/100 g of total fat,
recently legislated in some countries in the WHO European Region
(World Health Organization. 2015b). These street food purchases also
supplied a median of 585 mg of sodium (29.3% of the maximum daily
intake recommendation for this nutrient (World Health Organization.
2003)) and 212 mg of potassium (only contributing to 6.0% of its
minimum daily intake recommendation (World Health Organization.
2012)). Median molar sodium-to-potassium ratio was far above the

C
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Fig. 1. Example of a customer purchasing at a street food vending site (A) and examples of two foods collected at street food vending sites for laboratorial analysis:
homemade pateuri® (B) and industrial cookies (C).?Pateuri is a fried savoury pastry made with leavened dough filled with cheese, vegetables or meat.
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Fig. 2. Ready-to-eat foods and beverages purchased
by customers of street food vending sites in Chisinau,
Moldova (n=151).

2Includes ice-cream, candies and chocolate.
Includes beer and kvass (a fermented beverage with
low alcohol content made from rye bread).

“Includes milk and kefir (fermented milk drink pre-
pared by inoculating cow, goat or sheep milk with
kefir grains).

Table 1
Estimated nutritional composition of the purchases made by the street food
customers observed in Chisinau, Moldova (n=78%).

N Per purchase Per 100g

Median (P25-P75) Median (P25-P75)

Energy (kcal) 78 353 (243-666) 362 (268-688)
Macronutrients (g)

Protein 78 8.2 (4.3-13.6) 9.8 (4.9-15.1)
CHO 78 53.1 (29.5-87.5) 50.4 (32.8-108.3)
Total fat 78 16.8 (7.5-31.4) 14.3 (9.4-28.2)
SFA 73b 5.6 (3.2-11.1) 6.0 (2.9-9.1)
MUFA 69° 4.8 (1.7-10.7) 4.2 (2.8-8.5)
PUFA 69" 3.8(1.9-8.1) 3.9 (1.6-13.7)
n-6 69" 3.8 (1.9-8.0) 3.8 (1.6-13.5)
n-3 69° 0.1 (0.0-0.1) 0.1 (0.0-0.1)
TFA 69" 0.43 (0.12-1.00) 0.77 (0.09-1.88)
Micronutrients (mg)

Na 730 585 (227-1029) 616 (389-814)
K 69" 212 (114-263) 197 (144-337)
Na/K ratio 69" 5.5 (1.8-6.8)

P25, percentile 25. P75, percentile 75. CHO, carbohydrates. SFA, saturated fatty
acids. MUFA, monounsaturated fatty acids. PUFA, polyunsaturated fatty acids.
TFA, trans fatty acids. Na, sodium. K, potassium.

# Number of customers who bought at least one food (customers buying only
beverages were excluded).

" In these variables, the number of cases differ from the total due to missing
values.

recommended value of one (World Health Organization. 2003).
4. Discussion and conclusions

Street food seemed to be frequently consumed in this urban area, as
shown by a high number of foods and beverages acquired within a
limited observation period. The frequent purchase of ultra-processed
food products may reflect the westernization of food habits and a de-
viation from traditional gastronomy in these street food customers. A
high availability of industrial food items such as confectionery, sweet
pastries, savoury snacks and soft drinks was identified in this setting
(Albuquerque et al., 2020), which may influence consumers’ choices.
Ready-to-eat fruit was not purchased by the customers observed, which
may be in part explained by the fact that the availability of ready-to-eat

15 (%)

fruit was very low (sold at only 2.5% of the observed vending sites)
(World Health Organization. 2017, Albuquerque et al., 2020). This is in
line with the low consumption of fruit that has been described for the
Eastern European region (Willett et al., 2019). Nevertheless, it should be
noted that vending sites selling exclusively unprepared fruits and veg-
etables were excluded from this study, since purchases made in these
venues are usually directed towards household food consumption,
which contradicts the definition of ‘street food’ as ‘ready-to-eat’.

The street food purchases observed were found to be energy-dense
and showed concerning levels of saturated fat, trans-fat and sodium,
and low contents of potassium, which in the long term can have a
negative impact on health. This nutritional profile may reflect the in-
gredients used during their preparation, as described for other settings
(Gupta et al., 2016; Sousa et al., 2018). Frequent purchase of sugary
foods and beverages, such as buns/cakes/cookies, confectionery and soft
drinks/juices also suggests high levels of sugars intake by these cus-
tomers. Our results are in line with findings from other LMIC, which
showed that this nutritional profile is frequently found in many popular
items made available by street food vendors (Steyn et al., 2014).

These results should be considered when designing public health
strategies aiming to improve the urban food environment in this setting,
while preserving and promoting gastronomic identity and cultural
value. Multisectoral-based policies should be targeted to: (1) restrict the
availability of ultra-processed food products rich in saturated fat, trans-
fatty acids, sugar and salt, while improving the availability and afford-
ability of nutrient-dense foods, such as ready-to-eat fruits and vegetable-
based homemade dishes; (2) improve the nutritional value of the foods
and beverages offered, especially its lipid profile and salt content, either
through recipe improvement by the vendors and small manufacturers, or
food product reformulation and labelling improvement at the food in-
dustry level; and (3) raise awareness and literacy of both vendors and
consumers regarding street food’s nutritional composition and its
impact on health. Examples of some of these political efforts have been
successfully implemented in other settings where street food sale is also
frequent (Eurasian Economic Commission. 2011, Tester et al., 2012;
Hawkes et al., 2013). Further guidance to governments and local au-
thorities on the implementation of public health measures towards
healthier food markets was recently published, containing examples of
possible short, medium and long term interventions relevant for
decision-makers (World Health Organization 2021). Regardless of the
measures applied, continuous monitoring would be a vital step towards
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the achievement and maintenance of a healthier street food environ-
ment (Gelormini et al., 2017).

A generalised lack of information regarding dietary intake has been
recently identified for many countries within the WHO-Europe,
including for Moldova, where no national nutrition surveys have been
conducted yet (Rippin et al., 2018). As such, we consider that the
FEEDCities research project has been contributing to reduce this
nutrition-related research gap, by increasing knowledge regarding street
food availability, purchasing habits and nutritional value. The devel-
opment of a robust, stepwise and standardized methodology has resulted
in comprehensive and comparable data among countries. However, due
to local cultural specificities, generalisability of the results has been
limited. Dissemination of these ground-breaking results should
contribute for the evolution of health and food policy, ultimately leading
to the improvement of these populations’ health.
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Implications for gastronomy

In Eastern European countries, street food is part of the cultural
heritage and gastronomy, reflecting the availability of local food prod-
ucts, culinary practices and consumers’ preferences. Furthermore, with
the recent rise of gastronomic tourism, street foods are also becoming a
great attraction to foreigners seeking to experience the unique and
authentic flavours of the local cuisine.

Our study found a very frequent purchase of westernized food op-
tions, such as soft drinks and confectionery, which may suggest a sep-
aration from local gastronomy, in line with the nutrition transition
process that is currently occurring in this setting. Our findings also
showed that street food purchases are rich in energy, saturated and trans
fats, as well as sodium, and poor in potassium. The improvement of the
availability and affordability of nutrient-dense foods such as fruits,
vegetables, legumes and nuts, as well as the promotion of the use of
healthier ingredients and culinary practices while preserving gastro-
nomic identity, would contribute to enhance the nutritional profile of
Moldovan street foods. Promoting the consumption of homemade
traditional dishes would also contribute to preserve traditional
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gastronomy. These strategies would contribute to increase food security
in this setting, while counteracting the effects of nutrition transition.

The involvement of street food customers and vendors, as well as the
food industry, is essential to guarantee this change in food availability
and dietary habits, leading to a healthier street food environment, while
not only maintaining but also promoting local food culture.
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