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ABSTRACT
This study aimed to determine the underlying factors influencing street food vendors’ implementation of food safety beha-
viours related to food handling. A questionnaire based on the Theory of Planned Behaviour was applied to 303 street food 
vendors in Southern Brazil. Open-ended questions identified that consequences related to consumers were important factors 
influencing street food vendors’ food safety behaviour. Also, water supply and lack of water were identified, respectively, 
as possible facilitators and barriers to carry out food safety behaviours such as handwashing and cleaning the shelf used to 
prepare food. Optimistic bias was identified and the majority of street food vendors gave positive results related to percei-
ved behavioural control, subjective norm, attitude and behavioural intention. Improvements are needed in government 
regulation, infrastructure and food safety training for this sector, with measures that reflect and are adapted to the street 
food environment.
Keywords: Attitude; Behavioural intention; Food handlers; Optimistic bias; Theory of Planned Behaviour.

RESUMEN
Este estudio tuvo como objetivo determinar los factores subyacentes que influyen en la implementación del comportamiento 
de seguridad de los alimentos en la manipulación de alimentos por vendedores ambulantes de alimentos. Se aplicó un cues-
tionario basado en la Teoría del Comportamiento Planificado a 303 vendedores ambulantes de alimentos en el sur de Brasil. 
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INTRODUCTION
Street food is defined as ready-to-eat food prepared 

and/or sold by vendors in streets and in other public places. 
This sector is responsible for employment opportunities, 
due to the low skills required for working and a low initial 
investment. It also provides accessible, low-cost meals 
for urban populations, mainly in developing countries. In 
addition, street food often reflects traditional local cultures 
and is part of several countries’ tourism offer1,2,3,4. 

However, there is a general perception of poor quality 
around street food due to the environment and perceived 
inappropriate food handling. Several studies have shown 
the presence of inadequate sanitary facilities in the street 
food sector and that most street food vendors are untrained 
and have poor knowledge about food safety, reflected in 
unsafe handling practices during food preparation5,6,7,8,9. 
Food is often exposed to possible contaminants, such as 
chemical hazards and pathogenic microorganisms1,5,10. Basic 
infrastructure to maintain hygiene in the street food sector 
should include proper access to a clean water supply, sanitary 
and proper waste management, and regular monitoring and 
supervision by authorities11.

In Brazil, there is legislation for food services that 
requires proper facilities, water supply, facilities hygiene, food 
hygiene, proper food handling and food hygiene training for 
persons who handle food12. However, the general legislation 
for food services is inadequate to assess the infrastructure 
of a street food market, due to the particularities observed 
in street food handling. Street food vendors have fewer 
facilities and accessibilities when compared to restaurants 
and other food services.

Considering that inadequate food handling is one of the 
main causes of foodborne diseases, understanding behaviour, 
feelings and perceptions of food handlers can enable the 
development and elaboration of different strategies with 
the aim to ensure food safety, considering the limitations 
of the street food handling’ environment13,14. The Theory 
of Planned Behaviour (TPB) aims to explain and predict 
human behaviour in specific situations and contexts, and 
postulates that the most proximal behaviour predictor is the 
intention to perform the behaviour. This is determined by 
three independent predictors: attitude, subjective norm and 

perceived behavioural control. These predictors evaluate, 
respectively, the degree to which a person has a favourable or 
unfavourable evaluation about the behaviour, the perceived 
social pressure around performing the behaviour and the 
perceived ease or difficulty of performing the behaviour 
and whether the performance of behaviour is under the 
person’s control15.

The theory is open to the possibility to include new 
predictors that are able to explain the intention to perform 
a behaviour15. Optimistic bias (OB), an additional predictor, 
has been shown to influence hygiene related behaviours16. 
OB is a positive outlook regarding future events, like intention 
to perform a behaviour, which means individuals tend to 
believe that they are less likely to experience negative 
events or are more likely to experience positive events 
than other individuals17. People can adopt inappropriate or 
risky behaviours because of OB. In food handling this low 
risk perception can lead food handlers to overlook some 
protections behaviours and contaminate food, possibly 
causing foodborne diseases14,17,18.

Previous studies have used the TPB to understand and 
improve food safety behaviours13,16,19. However, Young et 
al.20 in a review of the global literature of behaviour change 
theories used to explain food safety behaviour, found that 
the majority of the studies were conducted in the US and in 
the UK, indicating a lack of globally representative studies, 
including lack of studies in South America. This study aimed 
to determine the underlying factors influencing street food 
vendors’ implementation of food safety behaviour in Brazil. 

METHODS
Data collection and sampling

This cross-sectional, descriptive and quantitative study 
involved 303 street food vendors in Southern Brazil. Data 
was collected between March and December of 2018 in: 
Pelotas, Porto Alegre, Rio Grande, São Lourenço do Sul and 
Capão da Canoa (Rio Grande do Sul state), Canasvieiras 
(Santa Catarina state) and Ubatuba (São Paulo state). The 
recruitment criteria for food handlers was to be over 18 
years old, to be involved in food handling and to work as a 
street food vendor, classified by the International Food Safety 
Network (INFOSAN) as a stationery or ambulant business4. 

Las preguntas abiertas identificaron que las consecuencias relacionadas con los consumidores eran factores importantes 
que influían en el comportamiento de seguridad de los alimentos por parte de los vendedores ambulantes de alimentos. 
También se identificaron el suministro de agua y la falta de agua, respectivamente, como posibles facilitadores y barreras 
para realizar comportamientos de seguridad de los alimentos como lavarse las manos y limpiar la mesa de trabajo que 
utilizan para preparar los alimentos. Se identificó sesgo optimista y la mayoría de los vendedores ambulantes de alimentos 
dieron resultados positivos relacionados con el control conductual percibido, la norma subjetiva, la actitud y la intención 
de comportamiento. Se necesitan mejoras en la regulación gubernamental, la infraestructura y la capacitación en seguridad 
de los alimentos para el sector, con medidas que reflejen y se adapten al entorno de la comida callejera.
Palabras clave: Actitud; Intención de comportamiento; Manipuladores de alimentos; Sesgo optimista; Teoría del Compor-
tamiento Planificado.
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A total of 388 street food vendors were approached, 85 
(21.9%) of them refused to participate in the study. Food 
sold by street food vendors included hot-sandwiches (such 
as hotdogs, toasts, baurus), churrasquinho (meat skewer), 
corn-on-the-cobs, popcorn, crepe (a type of pancake made 
from wheat flour, milk and eggs), churros (tube-shaped fried 
doughs), cotton candy, traditional sweets, etc. Considering 
the absence of fixed addresses for people working in 
the informal sector, the street food vendors comprised a 
convenience sample.

A questionnaire based on the predictors of the Theory 
of Planned Behaviour (TPB), including an additional 
predictor, Optimistic bias (OB), was applied face-to-face 
to identify the intention of vendors to perform safe food 
handling behaviours. Trained interviewers administered 
the questionnaire. Street food handlers were invited to 
sign an informed consent form before participating in this 
study. The research was approved by Ethics Committee in 
Research with Human Beings of the Federal University of 
Pelotas (UFPel) (No. 2.673.491).

 
Questionnaire based on Theory of 

Planned Behaviour (TPB)
The questionnaire was developed to this study and 

comprised demographic questions, open-ended questions 
and questions based on the TPB, based on Ajzen et al.21, 
Clayton et al.13 and Weinsten17.

Demographic question included sex, age, time 
working with street food, educational level and training 
in food hygiene.

Open-ended questions aimed to assess street food 
vendors’ beliefs about which actions were important in 
safe food handling. Street food vendors were asked to 
describe their hygiene behaviours during food handling; 
to identify consequences (advantages or disadvantages of 
these behaviours); possible facilitators or barriers to these 
behaviours; and to identify sources of social pressure to 
perform these behaviours.

Questions based on the TPB were formulated with 
questions of direct measurement of TPB predictors: 
perceived behavioural control, subjective norm and 
attitude and optimistic bias. All responses were on a 
7-point Likert scale, with ratings of 1 to 3 considered as 
“disagree/negative”, 5 to 7 considered as “agree/positive” 
and 4 as neutral.

Perceived Behavioural Control (PBC) was phrased as: 
For you to adequately carry out appropriate food safety 
behaviours at every appropriate occasion during your 
working day is: (+1 extremely difficult and +7 extremely 
easy); and How much control do you have over whether 
or not you carry out appropriate food safety behaviours 
at every appropriate occasion during your working day: 
(+1 no control and +7 complete control). 

The Subjective Norm (SN) statement was phrased 
as: Most people who are important to you think you 
should carry out appropriate food safety behaviours at 

every appropriate occasion during your working day: (+1 
strongly disagree and +7 strongly agree).

Attitude (A) was measured using a direct measure 
with three different response scales. Attitude was phrased 
as: Carrying out appropriate food safety behaviours at 
every appropriate occasion during your working day is: 
(+1 very bad and +7 very good); (+1 worthless and +7 
worthwhile); (+1 negative and +7 positive). 

Behavioural intention (BI) was phrased as: In the next 
week you intend to carry out appropriate food safety 
behaviours at every appropriate occasion during your 
working day: (+1 strongly disagree and +7 strongly agree).

To evaluate Optimistic Bias (OB) in the context of 
carrying out food safety behaviours, statements of the 
following formats were used: What is the likelihood that 
you carry out appropriated food safety behaviours at every 
appropriate occasion during your working day: (+1 very 
unlikely and +7 very likely). What is the likelihood that 
other people would carry out appropriate food safety 
behaviours at every appropriate occasion during their 
working day: (+1 very unlikely and +7 very likely). The 
difference in score between these two measures constitutes 
the measure of OB.

All questions were pilot tested among 15 street food 
handlers and the initial questionnaire was revised and 
perfected. Cronbach’s α, a test to estimate the reliability 
of a questionnaire, was 0.707, which is considered 
acceptable22.

Data analysis 
Questionnaire responses were coded and data 

entered into the Statistical Package for Social Sciences, 
(SPSS) Version 18. Descriptive statistics were employed 
to examine the characteristics of respondents’ overall 
responses to demographic questions, and Chi-square to 
compare frequencies between groups. Qualitative data from 
open-ended questions were evaluated by content analysis, 
defined as “a research technique for making replicable 
and valid inferences from texts or other meaningful matter 
to the contexts of their use”23. Responses to the questions 
based on the TPB were analysed using descriptive statistics 
and correlations between TPB components tested the 
assumptions of the model. Multiple linear regression was 
used to identify the main drivers of intention.

RESULTS
Demographic data

Table 1 presents the demographic characteristics 
and training participation rate of 303 street food vendors 
whom completed the questionnaire. The majority of street 
food vendors were female (56.1%), had high school-level 
education (45.5%) and most reported that they had training 
in food hygiene (77.9%), with an average time of 20.4 
(SD= 34.6) months since they were last trained. The time 
working as a street food vendor varied between one and 
732 months (M= 123.5; SD= 29.7).
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Open-ended questions
Table 2 shows results of open-ended questions to 

assess street food vendors’ beliefs about which actions are 
important in safe food handling. Street food vendors described 
their hygiene behaviours during food handling, advantages 
and disadvantages related with these behaviours, possible 
facilitators and barriers to carrying out food safety behaviours 
and whom would approve or not of their behaviours.

Handwashing (57.7%), cleaning the shelf they used to 
prepare food (40.5%), food temperature control (38.9%) 
and using alcohol hands gel (36.9%) were the hygiene 
behaviours described by street vendors. Advantages and 
disadvantages related to consumers, barriers and facilitators 
related to water supply and toilets nearby were identified 
as important factors influencing street food vendors’ 
behaviour. When food handlers did not have water supply 
and toilets nearby it was difficult for them to perform food 
safety behaviours such as handwashing and cleaning the 
shelf they used to prepare food. Consequences related to 
consumers could be a motivating factor to perform adequate 
food safety behaviours. Also, consumers were the main 
result related to source of social pressure to carry out food 
safety behaviours. Training and education level were found 

to impact on street food vendors’ recognition of advantages 
and disadvantages, noted barriers and facilitators, and the 
source of social pressure to carry out these behaviours.

TPB based questions
Table 3 shows the results of street food vendors’ intention 

to perform food safety behaviours. The results showed that 
the majority of street food vendors had a positive perceived 
behavioural control, subjective norm, attitude and behavioural 
intention. When OB was evaluated, 99% of street food vendors 
had a positive response of their own likelihood of carrying 
out appropriate food safety behaviour each working day (M= 
6.77, SD= 0.58). However, when questioned about other 
street food vendors likelihood of carrying out appropriate food 
safety behaviours, they believed (62.1%) that other vendors 
were less likely to carry out the same behaviour (M= 4.89, 
SD= 1.91), confirming OB (p<0.001). 

No correlation was found between TBP components, 
thus the assumptions of the TPB model were not confirmed 
in this study (adj r2: 0.004, p= 0.284). Perceived behavioural 
control (β= 1.46, p= 0.93), subjective norm (β= 0.076, p= 
0.145), attitude (β= 0.005, p= 0.192) and OB (β= 0.044, p= 
0.45) did not significantly influence behavioural intention. 

Table 1. Demographic characteristic of street food vendors in Southern Brazil (n= 303).

Demographics characteristics (n) %

Sex
 Female 170 56.1
 Male 133 43.9

Age (years old)
 18 to 29 76 25.1
 30 to 39 71 23.4
 40 to 49 59 19.5
 50 to 59 63 20.8
 60 to 69 26 8.6
 > 70 8 2.6

Education (Highest Level Achieved)
 No schooling  12 4.0
 Elementary School 104 34.3
 High School 138 45.5
 University (undergraduate) 40 13.2
 University (postgraduate) 9 3.0

Training in food hygiene
 No training 67 22.1
 Training 236 77.9
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Table 2. Results of open-ended questions about hygiene from street food handlers in Brazil by educational level and training 
in food hygiene (n= 303).

Answers Total Educational Level Training

 n (%) n (%) n (%)

 NQ ES HS UG PG p NT T p

Food handling behaviours1

 Perform handwashing 175 (57.7) 5 (2.9) 69 (39.4) 70 (40.0) 26 (14.9) 5 (2.9) 0.08 38 (21.7) 137 (78.3) 0.84

 Clean the shelf they use to prepare food 123 (40.5) 2 (1.6) 34 (27.6) 63 (51.2) 21 (17.1) 3 (2.4) 0.04 28 (22.8) 95 (77.2) 0.82

 Food temperature control  118 (38.9) 5 (4.2) 36 (30.5) 52 (44.1) 22 (18.6) 3 (2.5) 0.24 23 (19.5) 95 (80.5) 0.38

 Using alcohol hands gel  112 (36.9) 8 (7.1) 35 (31.3) 59 (52.7) 10 (8.9) 0 (0.0) 0.00 23 (20.5) 89 (79.5) 0.61

Advantages2

 Get more consumers 154 (50.8) 7 (4.5) 65 (42.2) 67 (43.5) 11 (7.1) 4 (2.6) 0.00 47 (30.5) 107 (69.5) 0.00

 Produce quality food 99 (32.6) 4 (4.0) 24 (24.2) 46 (46.5) 17 (17.2) 8 (8.1) 0.00 24 (24.2) 75 (75.8) 0.53

 Food will not cause foodborne disease 90 (29.7) 5 (5.6) 27 (30.0) 35 (38.9) 19 (21.1) 4 (4.4) 0.04 18 (20.0) 72 (80.0) 0.56

 Consumers satisfaction     81 (26.7) 3 (3.7) 27 (33.3) 40 (49.4) 10 (12.3) 1 (1.2) 0.81 12 (14.8) 69 (85.2) 0.06

Disadvantages3

 To lose consumers 169 (55.7) 8 (4.7) 64 (37.9) 77 (45.6) 17 (10.1) 3 (1.8) 0.15 48 (28.4) 121 (71.6) 0.03

 Foodborne disease outbreak 155 (51.1) 4 (2.6) 40 (25.8) 76 (49.0) 27 (17.4) 8 (5.2) 0.00 26 (16.8) 129 (83.2) 0.02

 Bad reputation 44 (14.5) 2 (4.5) 16 (36.4) 18 (40.9) 7 (15.9) 1 (2.3) 0.94 7 (15.9) 37 (84.1) 0.28

 Spoiled food 33 (10.8) 0 (0.0) 7 (21.2) 12 (36.4) 12 (36.4) 2 (6.1) 0.00 5 (15.2) 28 (84.2) 0.30

Possible facilitators4

 Adequate water supply 153 (50.4) 5 (3.3) 59 (38.6) 73 (47.7) 11 (7.2) 5 (3.3) 0.02 28 (18.3) 125 (81.7) 0.10

 Toilet/facilities 89 (29.3) 6 (6.7) 32 (36.0) 40 (44.9) 8 (9.0) 3 (3.4) 0.36 12 (13.5) 77 (86.5) 0.02

 Nothing  83 (27.3) 4 (4.8) 24 (28.9) 33 (39.8) 19 (22.9) 3 (3.6) 0.03 27 (32.5) 56 (67.5) 0.00

 More space to work 41 (13.5) 1 (2.4) 13 (31.7) 18 (43.9) 8 (19.5) 1 (2.4) 0.74 8 (19.5) 33 (80.5) 0.66

Possible barriers5

 Not have water supply 94 (31.0) 2 (2.1) 46 (48.9) 37 (39.4) 6 (6.4) 3 (3.2) 0.00 17 (18.1) 77 (81.9) 0.25

 There are no barriers 90 (29.7) 3 (3.3) 31 (34.4) 38 (42.2) 15 (16.7) 3 (3.3) 0.79 21 (23.3) 69 (76.7) 0.73

 No toilet facilities near by 61 (20.7) 4 (6.6) 23 (37.7) 27 (44.3) 5 (8.2) 2 (3.3) 0.54 6 (9.8) 55 (90.2) 0.01

 Weather conditions 38 (12.5) 1 (2.6) 9 (23.7) 22 (57.9) 5 (13.2) 1 (2.6) 0.54 15 (39.5) 23 (60.5) 0.00

Approval or disapproval by people6

 Consumers 260 (85.8) 7 (2.7) 90 (34.6) 118 (45.4) 36 (13.8) 9 (3.5) 0.04 57 (21.9) 203 (78.1) 0.84

 Owner 66 (21.7) 2 (3.0) 21 (31.8) 37 (56.1) 6 (9.1) 0 (0.0) 0.20 16 (24.2) 50 (75.8) 0.63

 Sanitary surveillance 51 (16.8) 3 (5.9) 12 (23.5) 22 (43.1) 13 (25.5) 1 (2.0) 0.04 4 (7.8) 47 (92.2) 0.00

 Themselves 30 (9.9) 1 (3.3) 5 (16.7) 10 (33.3) 9 (30.0) 5 (16.7) 0.00 5 (16.7) 25 (83.3) 0.44

Subtitle: NQ: No Qualification, ES: Elementary School, HS: High School, UG: Undergraduate, PG: Postgraduate. NT: no training, T: training; questions: 1Food 
handlers’ described their hygiene behaviours during food handling; 2Advantages or good things that happen when food safety behaviours are performed; 
3Disadvantages or bad things that happen when food safety behaviours are not performed; 4Possible facilitators to carrying out food safety behaviours;5Possible 
barriers to carrying out food safety behaviours; 6Who would approve or disapprove street food vendor carrying out food safety behaviours.
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Table 3. Intention to perform food safety behaviours among street food vendors (n= 303).

 Disagree/ Agree/ Mean SD

 negative* positive**

 (%) (%)

Perceived Behavioural Control Statements

 1. For you to adequately carry out appropriate food 6.3 87.4 6.1 1.45

 safety behaviours at every appropriate occasion during

 your working day:1

 2. How much control do you have over whether or 0.99 95.7 6.5 0.88

 not you carry out appropriate food safety behaviours at

 every appropriate occasion during your working day:2

Subjective Norm Statement

 3. Most people who are important to you think you 0.33 99.0 6.8 0.50

 should carry out appropriate food safety behaviours at

 every appropriate occasion during your working day:3

Behavioural Intention Statement

 4. In the next week you intend to carry out appropriate 0.00 99.3 6.9 0.34

 food safety behaviours at every appropriate occasion

 during your working day:3

Attitude Statements

 5.a. Carrying out appropriate food safety behaviours 0.99 98.3 6.8 0.72

 at every appropriate occasion during your working day is:4

 5.b. Carrying out appropriate food safety behaviours

 at every appropriate occasion during your working day is:5 0.66 99.3 6.9 0.46

 5.c. Carrying out appropriate food safety behaviours

 at every appropriate occasion during your working day is:6 0.33 99.3 6.9 0.37

Optimistic Bias Statements

 6. What is the likelihood that you carry out appropriate 0.00 99.0 6.7 0.58

 food safety behaviours at every appropriate occasion during

 your working day:7

 7. What is the likelihood that other people would carry 22.11 62.1 4.8 1.91

 out appropriate food safety behaviours at every appropriate

 occasion during their working day:7

Subtitle: *Sum of answers from 1 to 3 (%); **Sum of answers from 5 to 7 (%); 1(1= Extremely difficult, 7= Extremely ease); 2(1= No control, 
7= Complete control); 3(1= Strongly disagree, 7= Strongly agree); 4(1= Very bad, 7= Very good); 5(1= Worthless, 7= Worthwhile); 6(1= 
Negative, 7= Positive); 7(1= Very unlikely, 7 Very likely).
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DISCUSSION
Demographic data

The majority of street food vendors were female, 
which is consistent with previous studies7,8,24,25. Desire for 
an autonomous income that is flexible with their household 
responsibilities can be associated with the majority of 
vendors being women in the informal sector25. Usually 
street food vendors have elementary school as the highest 
educational level achieved7,8,24,25, however in this study 
it was found that the majority of respondents had high 
school-level education, which may be associated with 
increased unemployment in the formal work sector. It 
is known that during economic crises the informal work 
sector increases due to a reduction in formal employment, 
therefore, people with higher educational levels look for 
a new income in the informal work sector26. Street food 
sector plays a critical role as employment opportunities due 
to the low initial investment and to the low skills required 
to start working, where unemployed populations turn to it 
as a means to earn a living1,27. Furthermore, food handlers 
with higher education levels have also been associated 
with better hygiene behaviours during the working day at 
food services28,29,30.

In relation to food hygiene training, Brazilian legislation 
requires training in food hygiene for people that are involved 
in food handling12, which may explain the high percentage 
of street food vendors with training in this study. Although 
results suggest compliance with Brazilian legislation, the 
average time since street food vendors had trained in food 
hygiene was more than one year and a half, on average. In 
Rio Grande do Sul state, Southern Brazil, where data were 
collected, the state legislation demands that food handlers 
must have annual training in food hygiene31. Refresher 
training is essential to prevent food safety failures that can 
be a result of poor knowledge and food safety practices 
of food handlers32.

Other studies carried out in Brazil have shown a high 
percentage of street food vendors with formal training11,33. 
On the other hand, studies carried out in other countries 
such as India5, China6, Haiti7 and Vietnam8, where training 
in food safety is not mandatory, have found that the majority 
of food handlers do not have training. Although the average 
time between trainings was not adequate, the number of 
trained people is higher in Brazil when compared to other 
developing countries. However, training and education 
does not always result in adequate food safety behaviour. 
Moreaux et al.34 investigated the food safety attitude and 
behaviour gap and results showed that formal education and 
food safety training did not bridge this gap, but there was 
a link between consumers’ dissatisfaction and behaviour. 

Open-ended questions
Advantages and disadvantages related to consumers 

were important factors influencing behaviours of street food 
vendors. Gustatory attributes, affordable and accessible 
food are the main reasons reported by consumers for 

purchasing street food in previous studies4,8,35,36, but food 
hygiene has also been reported by consumers as a concern 
when purchasing street food. Asiegbu et al.35 results showed 
73% of 402 consumers were either always or often concern 
about bacteriological safety of street food, 53% and 63% 
strongly disagree or disagree, respectively, with statements 
that “they did not always think about food safety” and “they 
were certain they could not get foodborne diseases” when 
they ate street food. An important factor that might justify 
the concerns of street food vendors related to consumer 
pressure to maintain food hygiene is that consumer opinions 
are now widely accessible with online reviews, where 
they transmit positive and negative information about their 
experiences with street food37.

“Produce quality food” and “food will not cause 
foodborne disease” were also reported as an advantage of 
performing food safety behaviours. If street food vendors 
perceived that producing quality food and that food will 
not cause foodborne disease, might lead them to get more 
consumers and improve consumer satisfaction, they may be 
influenced to give more attention to producing safe food. 

Water supply and toilets nearby were identified by 
street food vendors as facilitators and barriers to carrying 
out food safety behaviours. It was previously reported that 
the street food sector has a lack of potable water, toilets, 
waste disposal and general infrastructure, affecting the 
performance of food safety behaviours1,9. Kothe et al.33 
found only one of 20 street food point-of-sale outlets with 
potable water in Porto Alegre and 100% of street food 
vendors did not follow correct hand hygiene practices. Auad 
et al.38 found lack of water supply in 11 of 40 street food 
trucks in Federal District of Brazil, it was also reported by 
them that 55% of street food vendors had training in food 
hygiene and questions related to handwashing knowledge 
had the highest success rate between vendors, but, even 
with training and handwashing knowledge, when hygiene 
good practices were observed they found inadequacy 
related to handwashing.

Handwashing was identified as a food safety behaviour 
performed during the workday of street food vendors, but 
if there is no water supply and toilets/facilities nearby, they 
cannot perform handwashing properly. Adequate handwashing 
is extremely important since hands are responsible for 
spreading microorganisms to different places leading to an 
increased incidence of contaminated food, potentially causing 
foodborne diseases1,4. Without proper facilities, street food 
handlers become likely vectors of food contamination11. If 
water supply and toilets/facilities nearby were available 
to street food vendors it would make handwashing and 
cleaning the materials used to prepare food easier, they 
would have better control of that behaviours described as 
being performed by them during their workday. 

Another barrier reported by street food vendors was the 
weather (e.g., heat, rain, wind, air pollution). Many street food 
vendors handle food in unsafe environmental conditions, 
were food can become contaminated by the open space 
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where food handling happens due to dust, pollution and 
animals/pests, whereby pathogenic microorganisms may be 
in contact with street food1,3,4,10. Despite noted barriers, it 
was also found that 27.3% of street food vendors believed 
that there was nothing that would make it easier for them 
to perform food safety behaviours. If street food handlers 
do not perceive the lack of water supply, not having toiles/
facilities nearby and the weather as a barrier in street food 
sector, they can fail to adopt protective behaviours to avoid 
contamination.

Consumers were reported by great majority of street 
food vendors as individuals who would approve of them 
carrying out safe food handling practices. As previously 
discussed, street food vendors recognized consumers’ 
importance in the success of their business, since “getting 
more consumers” and “losing consumers” were reported 
as an advantage of performing food safety behaviours 
and a disadvantageous consequence of poor food safety 
behaviour, respectively. Auad et al.38 interviewed 133 
food truck consumers; 78.2% and 83.4% of them always 
consider food hygiene and street food vendor personal 
hygiene when eating from food trucks, respectively. They 
also point out that having a hand sink with hand soap and 
paper towels available for the food handlers for handwashing 
is extremely important. Consumers concern about food and 
food handler hygiene and proper facilities to perform food 
safety behaviours could be used as a motivating factor to 
street food vendors to perform these behaviours. 

Sanitary surveillance was mentioned by only 16.8% of 
street food vendors as a system that would approve their 
food safety behaviours. Food services in Brazil are regulated 
by sanitary legislation12, however the street food sector has 
fewer facilities and accessibilities (lack of water supply, proper 
facilities, food handling environment) when compared to 
restaurants and other food services. Previous studies have 
proposed improvements in governmental regulation and 
sanitary surveillance, with rigid supervision and frequent 
inspections, as well as support for providing food safety 
training, as a way to encourage good behaviours among 
street food vendors11,33. A specific law for street food vendors 
that address food safety considering particularities vendors 
face during their work day could also assist performance 
of food safety behaviours. 

TPB predictor-based questions 
When assessing perceived behavioural control of food 

handlers, it was found that most of them believed that it was 
easy for them to perform food safety behaviours and that 
they have control of food safety behaviours. Food handlers 
must be aware of barriers and the real control they have 
around food safety behaviours in the street food sector. If they 
believe they have more control over a behaviour than they 
actually have, this belief can lead them to be more optimistic 
about their real chances of avoiding an unwanted result and 
reaching a desired result. Food handlers do not perceive risk 
if they are confident that they are controlling it39,40.

The majority of street food vendors had a positive 
subjective norm, a predictor that assesses perceived 
social pressure to perform or not a behaviour. According 
to Hofstede41 and Hofstede et al.42 in the National Culture 
model, Brazilian society has a power distance index of 69, 
which reflects a society that believes hierarchy should be 
respected. Individuals feel less inclined to act according 
to their personal preferences and attitudes, as well as 
being concerned to comply with the opinions of others43. 
As previously discussed, street food vendors pointed to 
consumers as a group who would be interested in their food 
hygiene related behaviours, and pointed to “getting more 
consumers” as an advantage of performing good hygiene 
practices. Consumer satisfaction and opinion could be 
used as a motivating factor in food training for street food 
vendors to improve their food safety behaviours.

Behavioural intention is used to evaluate how hard 
people are willing to try and how much effort they plan to 
exert to perform a certain behaviour. Individual intention 
to perform a behaviour is assumed to be directly related to 
actual behaviour15. The results showed that 99.3% of street 
food vendors strongly agreed that they intended to perform 
food safety behaviours. Results also showed a positive 
attitude from majority of street food vendors towards food 
safety behaviour, they believed that carrying out food safety 
behaviours during their workday to be very good, worthwhile 
and positive. This positive attitude showed an optimistic view 
by street food vendors. Brazilian society is classified as a 
collectivist group41,42, which leads to high optimism because 
reaching a goal does not depend only on one person, but 
depends on collective work. For this reason, to perform 
a behaviour, it is necessary to believe that results will be 
positive, even if it does not depend on only one person. 
In addition, people usually overstate their own importance 
and their own control over an event and this, in part, may 
underlie OB39,40. Even if there is a poor infrastructure and 
weak support by the Brazilian government, street food 
handlers have a positive attitude towards performing food 
safety behaviours, resulting in a positive view in relation 
to food safety behaviour performance44.

OB was identified among street food vendors and has 
previously been reported in Brazilian food handlers by Da 
Cunha et al.14, Rodrigues et al.16, Rossi et al.18, Da Cunha et 
al.45, and Andrade et al.46. Since food handlers believe that 
others are worse than themselves and bad things will not 
happen to them, they can, again, overlook some protective 
behaviours, increasing the risk of contaminating food. People 
perceive a personal invulnerability, but fail to extended 
this perception of invulnerability to others, believing that 
negative events that happen to others will not happen to 
them, leading them to underestimate their personal risk, and 
thus involving themselves in risky behaviours17,47.

Da Cunha et al.14 reported OB in several food services 
in Brazil, were food handlers believe to be less likely to 
spread foodborne diseases to consumers and family and/or 
friends than their peers. Persons working in food services, 
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food handlers working in restaurants, hospitals and schools 
had a higher OB when compared to food handlers whom 
work with street food. Da Cunha et al.45 also identified 
OB about food business risk, in that food handlers believe 
that their colleagues are less likely to cause foodborne 
diseases than food handlers from another food service such 
as street food sector. These results can be associated with 
environmental empowerment, since street food is commonly 
associated with poor quality due to the environment and 
perceived inappropriate food handling, it can provide a 
positive outlook regarding risks when food handlers from 
other food services compare themselves and their peers 
with street food vendors5,14. Rodrigues et al.16 were the first 
to include OB as a predictor in the TBP. The study with 
foodservice operators from the UK and Brazil found OB 
in both countries, but only in the UK was OB a significant 
predictor to intention to perform food safety behaviours. 
Also, perceived behavioural control was not significant to 
intention in Brazil, showing that Brazilians are less likely 
to perceive external barriers and to perform food safety 
behaviours to prevent these barriers.

Food handlers with OB choose and decide to take 
certain risks and avoid others. Beliefs, knowledge, experience 
and other characteristics can induce this choose14. Food 
handlers in the street food sector usually have inadequate 
sanitary facilities and the food is often exposed to possible 
contaminants due to environment were food is handled1,5. 
These conditions can lead street food vendors with OB 
to decide which risks to take and which ones he/she will 
avoid, however, to neglect any protectives measures in 
street food handling environment is dangerous, increasing 
foodborne diseases risk. As previously discussed, even 
with noted barriers beyond the control of street vendors, 
they believed they had control and it was easy for them 
to perform food safety behaviours. The belief of having 
more control of events than they really have leads to OB 
and, consequently, to neglectful attitudes and food safety 
practices14,39,47.

No correlation was found between TBP components. 
This may be the result of the highly positive responses to 
all TPB-related questions. The optimism of Brazilians and 
the importance they give to the opinions of others, may be 
related to social desirability bias, and may account for the 
consistently high scores of analysed items, which in turn 
may account for the lack of correlation found between 
TBP components. Social desirability bias is the tendency 
of research subjects to give answers they believe are more 
socially desirable or culturally acceptable, rather than give 
answers that express their real opinion about the topic48.  
Since the Brazilian power distance index typifies individuals 
who are concerned with complying with the opinions of 
others41,42,43, this may be related with them giving the response 
they believe would be the more acceptable, instead of the 
reality they face during their workday.

Providing training that highlights the risk and consequences 
related to OB, positive perceived behavioural control, 

subjective norm and attitude, and focusing on desirable 
consequences related to consumers is a possible way to 
promote food safety behaviour in the street food sector.
As previously reported by Moreaux et al.34 there is a gap 
between food safety attitudes and behaviours that was not 
bridged by formal education and food safety training, but 
there was a link between consumer dissatisfaction and 
behaviour. Desirable consequences can positively influence 
street food vendors attitudes. As identified by some street 
vendors, if they realise that food safety behaviours lead them 
to “get more consumers” and “consumer satisfaction” they 
can give more attention to food safety behaviours. Including 
these possible consequences in food safety training may act 
as a behavioural motivator. Training may be a way to reduce 
OB, and thus improve good practices, but is important 
to note that food safety cannot be achieved if the basic 
infrastructure required to perform food safety behaviours is 
not available. In addition, it is important to have retraining 
or refresher training about food safety in order to maintain 
food handlers’ knowledge and behaviours. Unless these 
barriers are addressed, we will continue to find gaps in 
food safety in the street food sector.

CONCLUSION
Barriers and facilitators related to water supply, toilets/

facilities nearby and consequences related with consumers 
were the main underlying factors influencing street food 
vendors’ implementation of food safety behaviours on food 
handling. OB was identified among street food vendors, 
and training and education level were found to impact the 
recognition of the consequences of behaviours, and noted 
barriers and facilitators. Perceived behavioural control, 
subjective norm, attitude and behavioural intention were 
positively related with food safety behaviours, however, 
it is important to highlight that overlooking food safety 
behaviours and adoption of inappropriate or dangerous 
behaviours may occur when there is an over optimistic 
view by food handlers of their vulnerability. 

The street food environment presents many barriers 
to food safety behaviours. Improvements are needed in 
government regulation, infrastructure and food safety training 
for the sector, with measures that reflect and are adapted 
to the street food environment. Food safety training can 
also be adapted to show the beneficial effects of positive, 
appropriate behaviours in order to provide education for food 
handlers, as well as to discuss the possible consequences 
that an over optimistic view can bring to their work.

Limitations
The study highlighted challenges due to street food 

vendors’ limited time to respond and their understanding of 
the questions, although questions were piloted to maximise 
understanding. The questionnaire form of interview was 
chosen in order to obtain more accuracy, more complete 
questionnaires and to interfere as little as possible with 
the working day of street food vendors. There is a possible 
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limitation in the use of face-to-face interviews in the form 
of social desirability bias. This is the tendency of research 
subjects to answer in a way that he/she believes to be more 
socially acceptable, interfering in behaviour-related reports 
of street food vendors. Also, the study did not cover all 
Brazilian regions, other regions might have different results. 
In-depth qualitative approaches may also have exposed 
additional beliefs and motivations, but would have required 
vendors to sacrifice more of their time.

Funding Source. This study was financed in part by 
the Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior - Brasil (CAPES) - Finance Code 001.

REFERENCES
1. Imathiu S. Street vended food: Potential for improving food 

and nutrition security or a risk factor for foodborne diseases in 
developing countries? Curr Res Nutr Food Sci. 2017; 5: 55-65. 

2. FAO. Regional code of hygienic practice for the preparation 
and sale of street foods (Latin America and the Caribbean). 
2001. www.fao.org/input/download/standards/28/CXP_043Re.
pdf 

3. FAO. Good hygiene practices in the preparation and sale of food 
on public roads in Latin America and the Caribbean: Tools for 
training. 2009. https://www.assal.gov.ar/assa/documentacion/
Manual_BP_Higiene_manufactura.pdf 

4. INFOSAN. Information Note No. 3/2010 - Safety of street-vended 
food. 2010. http://www.who.int/foodsafety/fs_management/
No_03_StreetFood_Jun10_en.pdf 

5. Choudhury M, Mahanta L, Goswami J, Mazumder M, Pegoo 
B. Socio-economic profile and food safety knowledge and 
practice of street food vendors in the city of Guwahati, Assam, 
India. Food Control 2011; 22: 196-203.

6. Liu Z, Zhang G, Zhang X. Urban street foods in Shijiazhuang 
city, China: Current status, safety practices and risk mitigating 
strategies. Food Control 2014; 41: 212-218.

7. Samapundo S, Climat R, Xhaferi R, Devlieghere F. Food safety 
knowledge, attitudes and practices of street food vendors and 
consumers in Port-au-Prince, Haiti. Food Control 2014, 50: 
457-466.

8. Samapundo S, Thanh T, Xhafery R, Devlighere F. Food safety 
knowledge, attitudes and practices of street food vendors and 
consumers in Ho Chi Minh city, Vietnam. Food Control 2016; 
70: 79-89. 

9. Prevolsek V, Ovca A, Jevosnik M. Fulfilment of technical and 
hygienic requirements among street food vendors in Slovenia. 
Br Food J 2021; 123: 105-123.

10. Trafialek J, Drosinos E, Kolanowski W. Evaluation of street food 
vendors’ hygienic practices using fast observation questionnaire. 
Food Control 2017; 80: 350-359.

11. Cortese R, Veiros M, Feldman C, Cavalli S. Food safety and 
hygiene practices of vendors during the chain of street food 
production in Florianopolis, Brazil: A crosssectional study. 
Food Control 2016; 61: 178-186. 

12. Brasil. Resolution no. 216, September 15, 2004. Provides for 
the Technical Regulation of Good Practices for Food Services. 
2004. https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2004/
res0216_15_09_2004.html 

13. Clayton D, Griffith C, Price P, Peters A. Food handlers’ beliefs 
and self-reported practices. Int J Environ Health Res. 2002; 
12: 25-39.

14. Da Cunha D, Stedefledt E, De Rosso V. He is worse than I 

am: The positive outlook of food handlers about foodborne 
disease. Food Qual Prefer. 2014; 35: 95-97.

15. Ajzen I. The theory of planned behaviour. Organ Behav Hum 
Decis Process. 1991; 50: 179-211.

16. Rodrigues K, Eves A, Das Neves C, Souto B, Dos Anjos J. 
The role of optimistic bias in safe food handling behaviours 
in the food service sector. Food Res Int 2020; 30: 108732. 

17. Weinstein, N.D. Optimistic biases about personal risks. 
Science 1989; 246: 1232.

18. Rossi M, Stedefeldt T, Da Cunha D, De Rosso V. Food safety 
knowledge, optimistic bias and risk perception among food 
handlers in institutional food services. Food Control 2017; 
73: 681-688. 

19. Seaman P, Eves A. Efficacy of the theory of planned behavior 
model in predicting safe food handling practices. Food Control 
2010; 21: 983-987.

20. Young I, Thaivalappil A, Greig J, Meldrum R, Waddell L. 
Explaining the food safety behaviours of food handlres using 
theories of behaviour change: A systematic review. Int J 
Environ Health Res 2018; 28: 323-340. 

21. Ajzen I, Fishbein M. Understanding attitudes and predicting 
social behaviours. Prentice Hall, Englewood Cliffs, 1980.

22. Hair J, Black B, Babin R, Anderson R, Tatham R. Multivariate 
data analysis. Prentice Hall, New York, 2006.

23. Krippendorff K. Content analysis: An introduction to its 
methodology. Sage Publications, Thousand Oaks, CA, 2004.

24. Namugumya B, Muyanja C. Contribution of street foods to 
the dietary need of street food vendors in Kampala, Jinja 
and Masaka districts, Uganda. Public Health Nutr. 2011; 15: 
1503-1511.

25. Silva S, Cardoso R, Góes J, Santos J, Ramos F, Jesus R, et al. 
Street food on the coast of Salvador, Bahia, Brazil: A study 
from the socioeconomic and food safety perspectives. Food 
Control 2014; 40: 78-84.

26. IBGE. National Survey by Household Sample Continuous 
monthly – 2019. 2019. https://agenciadenoticias.ibge.gov.
br/agencia-noticias/2012-agencia-de-noticias/noticias/24283-
desemprego-sobe-para-12-7-com-13-4-milhoes-de-pessoas-
em-busca-de-trabalho 

27. FAO. Promises and challenges of the informal food sector 
in the developing countries. 2007. https://www.fao.org/3/
a1124e/a1124e00.pdf

28. Chen Y, Hua J, Chen L, Jiang R, Wu Y. Food safety knowledge, 
attitudes and behavior among dairy plant workers in Beijing, 
Northern China. Int J Environ Res Public Health 2018; 15: 
1-9. 

29. Derso T, Tariku A, Ambaw F, Alemenhew M, Biks G, Nega A. 
Socio-demographic factors and availability of piped fountains 
affect food hygiene practices of food handlers in Bahir Dar 
Town, northwest Ethiopia: A cross-sectional study. BMC Res 
Notes 2017; 10: 1-7.

30. Jeon M, Park S, Jang H, Choi Y, Hong W. Evaluation of 
sanitation knowledge and practices of restaurant kitchen 
staff in South Korea. Br Food J 2015; 117: 62-77. 

31. Rio Grande do Sul. Ordinance No. 78 of January 30, 2009. 
Approves the checklist on good practices for food services, 
approves rules for a training course on good practices in 
food services. 2009. https://www.cevs.rs.gov.br/upload/
arquivos/201612/26090340-portaria-ses-rs-nu-78-de-2009.
pdf 

32. Adesokan H, Akinseye V, Adesokan G. Food safety training is 
associated with improved knowledge and behaviours amoung 
foodservices establishments’ workers. Int J Food Sci. 2015; 



433

Underlying factors influencing street food vendors’ implementation of food safety behaviours

2015: 1-8. 
33. Kothe C, Schild C, Tondo E, Malheiro P. Microbiological 

contamination and evaluation of sanitary conditions of hot 
dogs street vendors in Southern Brazil. Food Control 2016; 
62: 246-350. 

34. Moreaux S, Adongo C, Mensah I, Amuquandoh, F. There is 
information in the tails: Outliers in the food safety attitude-
behaviour gap. Food Control 2018; 87: 161-168.

35. Asiegbu C, Lebelo S, Tabit F. The food safety knowledge and 
microbial hazards awareness of consumers of ready-to-eat 
street-vended food. Food Control 2016; 60: 422-429. 

36. Auad L, Ginani V, Leandro E, Stedefeldt E, Nunes A, Nakano 
E, Zandonadi R. Brazilian food truck consumers’ profile, 
choices, preferences and food safety importance perception. 
Nutrients 2019; 11: 2-14.

37. Okumus B, Sonmez S. An analysis on current food regulations 
for and inspection challenger of street food: Case of Florida. 
J Culin Sci Technol. 2018; 7: 209-223.

38. Auad L, Ginani V, Stedefeldt E, Nakano E, Nunes A, Zandonadi 
R. Food safety knowledge, attitudes, and practices of Brazilian 
food truck food handlers. Nutrients 2019; 11: 1-19.

39. Helweg-Larsen M, Shepperd J. Do moderators of the optimist 
bias affect personal or target risk estimates? A review of the 
literature. Pers Soc Psychol Rev. 2001; 5: 74-95.

40. Jefferson A, Bortolotti L, Kuzmanovic B. What is unrealistic 
optimism?. Conscious Cogn. 2017; 50: 3-11.

41. Hofstede G. Culture’s consequences: Comparing values, 

behaviours, institutions, and organizations across nations. 
Sage Publications, Thousand Oaks, CA, 2001.

42. Hofstede G, Hofstede G, Minkov M. Cultures and organizations: 
Software of the mind (3th ed.). McGraw-Hill, New York, 
2010.

43. Hassan L, Shiu E, Parry S. Addressing the cross-country 
applicability of the theory of planned behaviour (TPB): A 
structured review of multi-country TPB studies. J Cust Behav. 
2016; 15: 72-86. 

44. Hutz C, Miggett A, Pacico J, Bastianello M, Zanon C. The 
relationship of hope, optimism, self-esteem, subjective 
well-being, and personality in Brazilians and Americans. 
Psychology 2014; 5: 514-522. 

45. Da Cunha D, Braga A, Passos E, Stedefeldt E, De Rosso V. 
The existence of optimistic bias about foodborne disease by 
food handlers and its association with training participation 
and food safety performance. Food Res Int. 2015; 75: 27-33.

46. Andrade M, Rodrigues R, Antongiovanni N, Da Cunha D. 
Knowledge and risk perception of foodborne disease by 
consumers and food handlers at restaurants with different 
food safety profiles. Food Res Int. 2019; 121: 845-853.

47. Shepperd J, Pogge G, Howell J. Assessing the consequences 
of unrealistic optimism: Challenges and recommendations. 
Conscious Cogn. 2017; 50: 69-78. 

48. Nederhof A. Methods of coping with social desirability bias: 
A review. Eur J Soc Psychol 1985; 15: 263-280. 


