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Introduction

The current concept of food security and nutrition has been
defined as the realization of the right of everyone to the regular
and permanent access to quality food in sufficient quantity,
without compromising access to other essential needs, based on
practices that promote food health, respecting cultural diversity
and that is environmentally, culturally, economically and socially
sustainable [1].

The food sold by street vendors or street foods is defined as foods
and beverages ready for consumption, prepared and/or sold in
public places without the need for another process or preparation
[2, 3]. Streetfoods are a source of culturally accepted, inexpensive,
convenient and often appealing foods for both urban and rural
populations worldwide [4-6]. However, it is a common practice
that street foods have nutritional components of an unhealthy
diet, and higher risk of contamination by physical, chemical and
biological agents, i.e., becomes a serious concern in terms of food
safety [7, 8].
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Food safety is a broad term that incorporates several conditions,
which include the handling, preparation and storage of foods in
terms of preventing foodborne diseases, i.e., illness caused by
bacteria or other microorganisms, including toxins in foods [9].
Since the points of sale of the mobile vendors that sell foods
in the streets usually do not have the same facilities available
in formal shops, street foods are included among those factors
responsible for foodborne diseases [10].

The aim of this review of the literature is to present considerations
regarding nutritional issues related to street foods. More
specifically, in this paper were analyzed the characteristics
of street foods with emphasis placed upon food security and
nutrition, food safety, risk of foodborne diseases, overweightness
and obesity, as well as other chronic non-communicable diseases.
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Methods

A search using the terms street foods, street foods and nutrition,
street foods and food safety, street foods and food security,
street foods and foodborne diseases, street foods and chronic
non-communicable diseases was conducted from January 2011
until January 2016. The database included MEDLINE/PUBMED.
Selected for this search were the filters tuned to only full text,
English language, and research carried out with human subjects.
The authors performed a manual search of the reference lists,
documents published by reputable worldwide organizations and
model research of the included articles was conducted to find
additional studies missed by database searches (Figure 1).

Food security, nutrition and health

The concept of the food security involves primarily the physical
determinants of the food flow, i.e., the availability, accessibility,
and utilization of appropriate foods by individuals of a
population. These physical elements are affected by stability, a
temporal determinant of food security [11]. In addition, due
to the increased number of foodborne diseases caused by
microorganisms and chronic non-communicable diseases, the
concept of healthy foods has been discussed in function of the
risks caused by food. In accordance with these considerations, the
definition of nutrition security should include all determinants
of food security, besides health services and environmental
conditions. All of these determinants are essential elements
of appropriate health status and nutritional health status [11].
Currently, food security and nutrition has generated discussions
principally between governmental and educational institutions,
centered upon programs that ensure foods and its manufactured
products attainable to the population are safe and healthy [1].

Discussions focused upon food security and nutrition go back
to the first half of the 20th century, gaining prominence on the
world stage with the creation, in 1963, of the Codex Alimentarius
by the Food and Agriculture Organization (FAO) and World Health
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Organization (WHO). The Codex Alimentarius is considered a
central tool grounded on scientific principles and guidelines
governing various questions concerning food. The Codex
Alimentarius has as its main objectives to protect consumer
health by ensuring food security, promotion of a healthy food
and reducing the risk of chronic non-communicable diseases,
and to ensure adequate practices in food preparation through
the development of food standards, guidelines, codes of conduct
and other recommendations [12].

The standards and guidelines set by Codex Alimentarius are
relevant in the contemporary world scene, for example, in food
hygiene and contaminants [7, 13]. However, there is a lack of
norms and specific patterns for regional foods and preparations,
including street foods. Although it is understandable that
this central question arises due to the logistical challenges of
assessing moving targets, such as, mobile food vendors [14],
the failure in establishing standards and guidelines set by Codex
Alimentarius contributes to the manifestations of foodborne
diseases, chronic non-communicable diseases, and diseases
associated with physical, chemical and other agents. Knowledge
and understanding concerning the nutritional issues related to
street foods are fundamental to their regulation [15].

Nutrition security and mobile food trade

The informal economy can be conceptualized as a complex area of
economics, which has grown and has great potential to continue
growing throughout the world [2]. The informal economy
includes an increasing number of workers and urban and rural
companies that operate in several business areas, without any
official registration formalized with competent agencies [16, 17].
These professional activities include areas of self-employment
dedicated to subsistence activities; wage earning employees,
who are not legalized; and employees providing outsourced
service and casual labor [16, 17]. Among the numerous examples
of jobs that integrate the informal economy, street vending is
included, which has been classified into three main categories:

Street foods and nutrition (n=528); street foods and food
Street foods safety (n=226); street foods.and food scurity (n=141);
(n=1918) street foods and foodborne diseases (n=32); street foods
and chronic non-communicable diseases (n=3)

Total (n=930)

Articles identified Irrelevant excluded articles

(n=2848) No relatinship between street foods and
nutrition, street foods and food safety,
I— street foods and food security (n=2787)
Potentially relevant articles
(n=61) Excluded articles (n=39):
* Street foods not assessed quantitatively
————
* food security not assessed quantitatively
. =6)
Relevant articl n
¢ ev(zli"rlzazr) cles *foodborne diseases not assessed
quantitatively (n=3)
* chrnoic non-communicable diseases not
Manually searched articles assessed quantitatively (n=2)
(n=78)
Included articles
(n=100)
\_ - Flow chart showing the selection of studies. )
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mobile, semi mobile and fixed [18, 19]. Among the mobile traders
are the food vendors, which play an important role for a variety
of groups [20].

Changes in lifestyle within society and its classes have motivated
the street foods trade, especially in large urban centers, as
consumers often work far from their homes, making access
difficult at mealtimes. In addition, the inclusion of women in the
labor market, replacing domestic activities by working outside the
home, has contributed to the family members to consume street
foods. Street food vending generates significant employment in
urban areas, which is important in alleviating poverty, the major
causative factor in food insecurity [21]. The mobile street foods
practice is one of the multiple survival strategies adopted by poor
urban households to maintain and expand the base of subsistence
incomes especially in the surge of economic crisis [22]. It also
provides a viable alternative to formal employment [4].

Although the sale of street foods is often associated with poor
countries and/or those in development [23], with limited
employment opportunities, low wages and fast urbanization,
the practice of street foods vendors can be widely found in
those countries considered as developed. All over the world,
street foods provide a wide range of commodities and energy/
nutrients, helping people to meet their nutritional needs. Indeed,
easy accessibility, variety in taste and choice, and low cost make
street foods an affordable option [5, 24-26].

However, in several studies the occurrence of serious public
health problems related to street mobile vending of food has
been reported, especially the difficulty found in the control
of sanitary quality [2]. This issue is related to the mobility of
mobile vendors, temporary nature of the activity [27, 28] and
the increased exposure of the food [29]. It is recognized that
street foods vendors generally have insufficient knowledge of
good manufacturing practices and belong to poor socioeconomic
groups [2, 30]. Inadequate knowledge of street food vendors
about basic food safety measures, poses risks of spreading
foodborne diseases within the community [30, 31]. An additional
issue, but not the least, is the lack of facilities in street mobile
vending of foods, such as clean water for hand hygiene and
utensils [32-34] and electric power for storage and maintenance
of food temperatures [35-37]. Regulatory agencies have
established temperatures for food preservation, i.e., fruit and
vegetables at 50°F (10°C); cold and dairy products at 46.4°F (8°C);
pork and poultry meat at 39.2°F (4°C); fish at 35.6°F (2°C) [38].

Although the mobile trend of street foods presents numerous
problems, some benefits related to nutrition security have been
reported, such as the strengthening of regional and traditional
food habits; a quick, cheap and convenient way to consume food
by people of low socioeconomic status; an attractive way for
tourists to find regional foods, due to the varieties of regional
foods on offer; an important source of income for a large number
of people; and a chance for self-development and the opportunity
to grow into a private business without the need for large capital
investment [39, 40].

In summary, although the creation of specific local regulations for
mobile trade of food is not sufficient to solve all the problems
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related to street foods, it is very important to ensure nutrition
security to consumers. This consideration emphasizes the need
for government action in order to establish specific legislation to
ensure that food sold in public places has good sanitary conditions
and nutritional quality.

Nutrition security and street foods

Three distinct categories of street foods can be identified, i.e.,
food prepared in small factories and sold by mobile vendors;
food prepared at mobile vendors home and offered for sold to
the public; and food prepared and sold on the street [18]. Often,
the foods sold by mobile vendors are offered at low cost and at
easily accessible locations, such as streets, bus terminals, parks,
schools, hospitals, and railway stations [19, 41-43]. In general,
the main food sold on the streets of various countries are hot
dogs, hamburgers, fruits, vegetables (United States - USA, Brazil);
donuts, nuts (USA); pastries, churros, popcorn, acarajé (Brazil);
snakes (USA, Brazil, European countries); taco, burrito (USA,
Brazil, Mexico); finger foods (USA, Brazil, European countries,
Argentina); yakissoba (Brazil, China); tempura (China); benthos
(Brazil, Japan), among other [2].

Despite the emergence of modern fast food, traditional street
foods persist worldwide, especially in Europe and Mediterranean
countries [17], contributing to the preservation of local traditions
[44] and may be particularly important food sources in minority
and low-income communities [14, 45-48]. In a study developed
by Steyn et al. [49], the street foods and fast foods consumption
patterns in South Africa were surveyed from a nationally
representative sample (n=3287). The frequency (two or more
times a week) of the street foods and fast foods consumption by
South Africans was high, i.e., up to 20.6% and 14.7%, respectively.
Fruit was the most commonly purchased street food by all ethnic
groups, although this practice was highest in black participants
(35.8%). The investigators demonstrated that despite this being
considered an example of a good food habit more frequently
street foods consumers had a significantly lower dietary diversity
score in comparison to fast foods consumers [49].

In countries with very low income per capita, as for example, Haiti,
members of the local population have the practice of consuming
and marketing unconventional street foods, such as mud biscuits.
Due to theinability to buy food, some Haitians add butter, salt and,
eventually, vegetables to the yellow mud and place the cookies to
dryinthe sun, onthe ground, in large areas uncovered. These mud
cookies are used for their own consumption, including children,
but can also be traded, representing a source of income for many
families where there exists serious food insecurity [50-53]. This
practice illustrates that even in countries with extreme poverty,
the sale of street foods can be a professional activity, which gives
some kind of income in countries with very few formal jobs and
incipient public health policies for the population.

According to a survey conducted by FAO [39], in the year of
2001 approximately 2.5 million people consumed food on public
roads (about 0.03% of world population). Safeguarding the
proper proportions between the results of a worldwide survey
[39] and a study in a specific geographical location, to low values
as consumption of street foods are not always reported. An
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example is a study realized by Riet et al. [54], who investigated
men with a low socioeconomic standard of living in South
Africa (n=241). Analyzing men who lived in a low-income area
(Dandora neighbourhood, n=129) or in places of extreme poverty
(Korogocho neighbourhood, n=112), researchers demonstrated
that 72% and 51% of study populations, respectively, performed
corresponding to the lunch meal outside the home (purchase of
food from street vendors fixed, mobile and other providers). In
this study, the percentage of daily energy from street foods was
also investigated. The researchers found that 22.7% (Korogocho)
and 69.9% (Dandora) of daily energy consumed by these men
came from street foods. Another example is a study developed
by Wang et al. [55]. In this study developed analyzing children
in China, it was demonstrated that about 10% of the students
consumed street foods frequently (more than three times a
week), with higher percentage among migrant students (12.2%
vs. 8.5%).

Analyzing concomitantly the results published by FAO, in the
year 2001 [39], and Riet et al., in the year 2002 [54], it is possible
to conclude that there are high distortions in the reports on
the consumption of street foods, probably due to the level of
socioeconomic development of these geographical locations of
South Africa. In addition, is also possible to interpret that the
FAO data are underestimated, since the consumption of street
foods is not a practice of compulsory notification. One possible
interpretation is that the FAO results express average values for
population groups, which prevents the viewing of extreme values
on the very low and very high consumption of street foods.
On the other hand, the inhabitants of South Africa may have a
reported frequency of consumption of street foods higher than
the actual, by the possible embarrassment of being classified in a
situation of food insecurity and/or hunger.

Street foods can induce serious health problems, particularly
for the inappropriate chemical composition, exemplified by
high levels of carbohydrates and fats, including saturated fats
[56]. One of the few studies evaluating the potential role of
street foods as micronutrients source among lower-income
groups was developed in Nairobi, Kenya [57]. These investigators
demonstrated that although absolute vitamin A, iron and zinc
intake from street foods are lower among the low-income groups
as compared to middle-low income groups, these variations were
not significant, except for zinc. Street foods are better dietary
sources of iron (26% of total intake) and zinc (21%) than of
vitamin A (12%).

These questions may be associated with the option to the use
of cheaper raw materials, but of dubious quality, both in terms
of hygiene and health, as well as in relation to the nutritional
composition [23, 40, 58]. In this way, in addition to the high
risk of chemical, physical and microbiological contamination,
the composition of street foods could be associated with the
emergence of chronic non-communicable diseases, particularly
when street foods are consumed frequently and in large quantities,
being an important matter of nutrition security [59, 60].

In summary, the evaluation of street foods exclusively as a public
health problem, i.e., the supply of safe food, which contributes
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to the nutritional health status, is limited in scope. Several
social, cultural and economic issues influence this practice. A
poor production and marketing of the street foods exemplified
by the use of cheaper inputs and of dubious quality, as well as
the lack of nutritional knowledge security on the part of the
handlers, compromises the nutritional quality and sanitary-
hygiene of food. In this way, it is necessary that a commitment
from the population in the search of effective educational actions
arising out of local public policies is created, aimed at imparting
the knowledge concerning food safety and food security. Thus,
a knowledge and understanding of the complexity of this reality
is fundamental in efforts for its regulation within the context of
working with intersectoral demands. This conduct should be the
course of action taken to care for the health of the population
in general, avoiding the risks of foodborne diseases and chronic
non-communicable diseases.

Street foods and foodborne diseases

Foodborne diseases are caused through the ingestion of
water or food contaminated by pathogenic microorganisms,
toxins, chemical or physical agents [61, 62]. In contrast to the
developments of techniques surrounding food preservation and
hygiene [63], foodborne diseases still persist as one of the major
public health problems worldwide [64].

An outbreak of foodborne diseases is defined as an incident in
which two or more people experience a similar illness after eating
the same contaminated food [61, 65]. The signs and symptoms
that more often appear after the ingestion of contaminated
water and/or food are nausea, vomiting, cramp pain, diarrhea
and fever. The intensity and severity of these manifestations are
directly related to the quantity and type of microorganism or
toxin accidentally ingested [54]. In healthy adults, the evolution
of foodborne diseases usually is self-limiting, not causing
complications that are more serious. However, for individuals
at highest risk, such as children, pregnant women, elderly,
malnourished and/or immunocompromised patients, the clinical
manifestations may be more severe and prolonged, progressing
to bloody diarrhea, acute renal failure, bacteremia, sepsis and
even death [64].

Although there are many agents responsible for outbreaks of
foodborne diseases, the most common are Bacillus cereus,
Campylobacter spp., Clostridium spp., Escherichia coli, Listeria
monocytogenes [66], Salmonella spp., Shigella spp., and
Staphylococcus spp. [9, 10, 67-70]. Despite this wide variety of
etiologic agents, the Salmonella spp. stands out as a common
microorganism, being responsible for 76% of foodborne disease
outbreaks in Austria [71]; 70% of foodborne disease outbreaks in
the United States of America, Canada, European Union, Australia
and New Zealand [72], and 52% of foodborne disease outbreaks
in England and Wales [73]. In addition, in 2005, in France, the
Salmonella spp. present in contaminated food was the main
cause of hospitalization and death from bacterial gastroenteritis
[74].

The street foods trade in public places can constitute a potential
vehicle for the emergence of the foodborne diseases, due to the
facility of food contamination with pathogenic or non-pathogenic

[This article is available in: http:/clinical-nutrition.imedpub.com/archive.php
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microorganisms [37, 39, 75]. In fact, the nutrition security of
street foods has been one of the major concerns for public health,
since the potential for no safety or no sanitary handling food by
mobile food vendors is common [9, 75]. Street vended foods
are usually produced in small mobile units (e.g., vans, trailers
or carts) from which food are sold. These points of sale usually
have an inadequate layout and equipment, poor environmental
sanitation, improper food handling and storage practices, as well
as low quality of raw materials [9, 59, 75, 76].

In accordance with these considerations in a study realized in one
developed country (Portugal), it was demonstrated that ready-
to-eat street foods from vending trailers are potential vehicles
of clinically relevant Listeria monocytogenes serotypes and
Escherichia coli [77]. This study demonstrated that food-handlers'
hygiene status contributed to the poor microbiological quality and
safety of these products. In addition, in another study realized in
India was showed that despite the fact that street food vendors
have a minimum level of education and food safety knowledge,
many such vendors were not following minimum food safety and
personal hygiene practices [78]. In contrast, in a study developed
in Nigeria using an observational checklist was showed that food
vendors had good food handling practices and which street food
vending sites were sanitary [79].

Ready-to-eat foods, particularly those which are composed
of meat/poultry and salads, prepared and/or sold by vendors
in streets have been recognized as potential vehicles of
foodborne disease (e.g. Salmonella, Listeria monocytogenes,
enteropathogenic, Escherichia coli) [9, 66, 70, 80]. Moreover, a
growing food safety hazard has been noted, related to the role of
food in human exposure to antimicrobial resistant bacteria, either
zoonotic, commensal or from environmental origin [81, 82].

Although food products of animal origin are considered the main
source of antibiotic resistance dissemination, fresh food of plant
origin, such as salads, frequently used in ready-to-eat street
foods/meals, is becoming a current concern [82, 83].

Several studies on microbiological hazards in street vended foods
have been carried out in a number of developing countries [9,
84]. However, data are more limited to toxicological hazards, and
few systematic appraisals have been performed [23]. Indeed,
toxicological hazards may be somewhat overlooked in developing
countries, since they rarely cause acute clinical illness. Unchecked
toxicants and various situations of exposure to pollutants may be
highly relevant to the health of future generations’ in developing
countries [85].

Preventive measures such as, for example, sanitary health
education of the population, are identified as strategies for
reducing cases of foodborne diseases, complementing the public
actions of inspection and regulation, and contributing to the
nutrition security of the population [3, 14, 78, 86]. The care in the
handling of food is an important step in reducing the incidence of
foodborne diseases, especially for perishable foods. In addition,
identifying and assessing possible toxicological risks would allow a
more effective protection of the street foods system by addressing
other relevant preventive actions [23]. These questions point to
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the need for investigating the microbiological quality and possible
toxicological risks of street foods, whereas that usually have in
their composition ingredients of animal origin highly perishable,
i.e., require special conditions for storage and handling.

Street foods and chronic non-communicable
diseases

The concept of nutrition transition is to change the dietary
patterns of populations. Nutrition transition has contributed
to accelerating the epidemiological transition, in other words,
a gradual increase in chronic non-communicable diseases [86],
such as overweightness and obesity, type Il diabetes, arterial
hypertension, dyslipidemia, cardiovascular disease and cancer
[87-89].

In the recent past, the main challenges in public health were
protein-energy malnutrition, specific micronutrient deficiencies,
and infectious diseases [1]. More recently, the main challenges in
the public health area have been associated with the prevalence
of diseases caused by eating foods high in fat (particularly,
saturated fat) and sugar added, contributing to the higher energy
density of foods [87]. These characteristics are commonly present
in the nutritional composition of street foods.

Despite the fact that street foods have been sold for numerous
decades and provide a source of income to many families, there is
a dearth of data regarding the contribution of street foods to the
nutritional value of the diet [56, 90, 91]. In the majority of studies
was demonstrated that street foods contributed significantly to
the diet of children and adults in developing countries, both in
terms of the variety of food groups consumed and in terms of
energy, protein and micronutrient intakes [4, 18, 54, 56, 92].

The nutritional value of street foods depends on the ingredients
used and how they are prepared, stored and sold, as occurs with
other foods. It is essential to have a good understanding of the
type and nutritional value of street foods since their consumption
in many countries has become entrenched in habitual eating
patterns and may influence the development of chronic non-
communicable diseases and other nutrition-related conditions in
the population [56, 90, 91].

Street food ingredients are country/region specific and rarely
they are reported and/or analyzed [4, 93]. In a study developed
in various locations in Abeokuta, Nigeria, chemical composition
of seven common foods, i.e., cooked rice, cooked beans, cooked
yams, cooked fufu, fried fish, stew, and vegetable soup, sold by
the selected vendors was investigated. The results of the protein
and fat content varied from 0.03% and 0.03% of the total caloric
value in cooked fufu to 14.47% and 34.43% of the total caloric
value in fried fish, respectively. The energy content ranged from
89 kcal in cooked fufu to 375 kcal in fried fish [94]. The results of
this study allow us to interpret that street foods provide variable
quantities of nutrients and energy to the consumers, i.e. to
ensure the nutritional quality of the diet of people who consume
street foods it is essential that the nutritional composition of
each street food be analyzed and reported.

Higher street foods consumers may have unfavorable metabolic
and cardiovascular effects, such as overweightness and obesity,
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higher serum cholesterol levels and cardiovascular risk [95,
96]. In a study performed in Palermo, Italy, an investigation of
consumers of street foods (n=687) and conventional restaurant
food consumers (n=315) was made. Study subjects answered a
guestionnaire concerning their health conditions, nutritional
preferences, frequency of consumption of street foods and
a score relative to street foods consumption ranging from 0
to 20 was calculated. The investigators demonstrated that
body mass index (kg/m?) was significantly and independently
correlated with the score of street food consumption (r=0.103;
p<0.002), i.e., usual consumption and the highest street
food consumption score were directly associated with the
development of overweightness and obesity. The prevalence
of other chronic non-communicable diseases, including
hypertension and type 2 diabetes, and the use of medications
did not differ between street foods and conventional restaurant
food consumers [95].

In an additional study developed by the same group in ltaly
was investigated if street foods consumption has unfavorable
metabolic and cardiovascular effects (n=1002 health people).
The researchers demonstrated that high street foods consumers
(street foods score range seven to twenty) had a higher body
mass index (p=0.026), larger waist circumference (p=0.041), higher
levels of cholesterol (p=0.013) and uric acid serum concentrations
(p=0.002) compared with low street foods consumers (street foods
score range zero to one). In addition, it was demonstrated that the
high street foods consumers had a significantly lower brachial artery
flow-mediated dilatation, a measure of endothelial function, than
the low street foods consumers. In summary, high street foods
consumption may be associated with endothelial dysfunction
in healthy people and high cardiovascular risk particularly
in predisposed persons [96]. Other investigators previously
demonstrated similar results [97-99].

6
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According to this review of scientific studies focused on street
foods, it is possible to infer that the food sold by mobile street
vendors generally presents a poor nutritional quality. This
assumption is related to the prospect of quick profit and use of
cheaper raw materials [9, 59, 75, 100]. Generally, this consists
of energy dense meals, rich in saturated fats and sugar; with
variables quantity and quality of protein; and poor in vitamins.
Although a greater number of studies should be developed,
it is possible to infer that street foods could be identified as a
problem of nutrition security, contributing to the development
of foodborne diseases and chronic non-communicable diseases,
especially among high street food consumers who consume
foods of this type more often.

Conclusion

Street foods are convenient, cheap, easily accessible and a source
of income to many poor people who would otherwise not find
employment. In addition, street foods contribute to the diet
of many people worldwide. However, the difficulty of sanitary
quality control and the low nutritional quality of street foods
can be a threat to consumer’s health in terms of nutritional
security. Street foods could be associated with the emergence of
foodborne diseases, due to the ease of contamination by several
agents, including pathogenic microorganisms. In addition, street
foods could also be associated with the development of chronic
non-communicable diseases, since street foods usually have high
quantities of carbohydrates and fats. These issues indicate that
pertinent health authorities should regulate the marketing of
street foods and initiate appropriate training programs for school-
based street food vendors, for example in foodborne diseases,
food safety, and food security. Simultaneously, incorporation of
food safety and food security messages into textbooks and school
curriculum would provide opportunities for increasing awareness
of people regarding food security and nutrition.
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