
Introduction

Foodborne diseases and food safety is an international public

health concern. Changes in microorganisms and new chemicals

associated with food is a continuous challenge around the world.

There are also risks related to food production techniques and

consumer behaviours. The potential for international incidents

involving contaminated food are increasing due to the rapid

globalization of food production and trade. Gradually it is

becoming a global concern1. Street foods are pre-processed or

prepared foods and beverages usually sold in the street and other

open public spaces and that are ready to consume2. Street foods

are generally available in busy places (on street corners, at

interchanges, subway station entrances/exits, crossroads etc.)3.

Each street food enterprise usually needs a small amount of capital

to start with and requires very basic skills and basic facilities. As

such they hold tremendous potential for generating income and

employment for the rapidly rising urban population of Dhaka

city, the capital of Bangladesh. In developing countries most of

the disposable income is spent on food consumption and busy

schedules made street foods into another popular source of

nutrition.

Almost 2.5 billion  people  around the globe consume street food2.

It is stated that approximately 30 million people in Bangladesh

suffer from foodborne illnesses each year,  raises the importance

of food safety and its relation to health1. There are reports of

many epidemiological studies about the relation of street food

and diseases reflecting lack of knowledge about hygiene and food

safety of street food sellers  and the  overabundance of pathogenic

bacteria in street food samples2. In many countries around the

world, especially in Africa, Asia, and Latin America, it has been

found that street foods carry harmful pathogens and cause serious

foodborne diseases4-8.

Contaminated street foods significantly contribute to foodborne

illnesses. Lack of education and the knowledge about handling

practice, sanitation and hygiene of the vendors easily contaminate

food9. There are several reason for contamination of street fast

foods includes the utensils and equipment that enhance cross

contamination, vending sites that are filthy in nature, type of water

used in preparation of food, waste product  of restaurants that

attract the rodents and insects which may carry foodborne

pathogens, flies that land on food sporadically and finally handling

of food by vendors with bare hands10.

To sell food products at low cost and more profit, vendors often

purchase raw materials from various sources which may either

be contaminated or unfit for consumption11.Vendors generally

use carts and stands, where they do not have easy access to running

water, furthermore same bucket is used for dish and hand washing,

sometimes without soap or detergent. Poor waste and water
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disposal system in the streets attracts rodents and insects.

Unavailability of toilets forces the vendors to dispose of body

wastes in nearby areas and return to their vending sites without

washing their hands12. Foodborne illnesses occur after

consumption of contaminated foods and/ or their preformed

toxins13. In the food preparation, storage, and service stages the

contamination of foods with hazardous microorganisms such as

E. coli, Salmonella Typhimurium, Pseudomonas spp.,

Staphylococcus aureus, and Proteus spp.  have damaging

consequences to the human body.

Reports  have suggested  that  enteropathogenic  E.  coli  (EPEC)

is  a  predominant  cause  of  diarrhoea  in Bangladesh and is

spread through contaminated water and food14. Although there

is a growing demand for RTE food products, no recent

information is available regarding the microbiological quality of

these products in Dhaka city, Bangladesh. The present study was

undertaken to analyze the behavioral pattern and determine the

microbiological quality and safety of street food typically

consumed by young consumers in Dhaka city.

Methods

Data collection

The study was a cross-sectional descriptive study. Six hundred

and forty five young volunteer consumers (male = 258, female =

387) who were either high school (15-19 years old) or university

students (>19 years old) were selected for the study. The data of

the study were collected with a self-administrable questionnaire

developed by the researchers between February and August 2018

in Dhaka. Informed consent was taken from all the subjects

through voluntary participation form and filled in the

questionnaire, which adhered to the principles of the Declaration

of Helsinki (World Medical Association).

A pilot study on 74 consumers was conducted and then suitable

modifications were made to the questionnaire. The questionnaire

was organized into two main sections; i) Demographic

information,  ii) Consumers’ decisions regarding street food

preferences and preference causes. The demographic information

included gender, age, income, and educational background. The

participants were asked to indicate their favorite five items from

the list of 45 street foods mostly consumed in Dhaka. The

questions asked were from the following categories: food safety

knowledge, food purchase decisions, factors influencing food

choices, concerns about food safety of street foods and attitudes

towards food safety regarding street food. The factors influencing

food choices were designed based on food choice questionnaires

developed by other researchers, including convenience, sensory

appeal (appearance, taste, smell, texture, and sound), price,

nutritional value, mood, familiarity, the appearance of street food,

and safety. A five-point Likert scale, ranging from one (1)

‘strongly disagree’ to five (5) ‘strongly agree’ was also used to

determine respondents’ attitudes towards street food safety and

the reasons for choosing street foods among 25 items. Total street

food preference score obtained from questions ranged between

25-125 with every item score ranging between 1-5. Rising of the

total score indicated that there are more causes to prefer street

foods over healthy food.

Microbiological examination

Sample collection

A total of 28 samples were collected for bacteriological

examination. The street vendors on the busiest street areas were

chosen for sample collection. The samples were congregated

during the months of February to August 2018, when the average

ambient temperature in Dhaka is 30-32±0.5°C. The food samples

were collected from vendors on Sunday afternoon between 10:30

and 12:30pm. The time interval between sampling from each

vendor was approximately 25 minutes. Eight samples were

collected on every sampling day. Approximately 300 g of each

food sample was collected into sterile plastic bags. Food

temperatures were recorded at the time of sampling using a

portable thermometer. All the collected samples were kept on an

ice-box during transportation to the laboratory and stored at 4°C

until testing. They were analyzed within 24 hours of sampling.

Processing of Samples

Before analysis, 10 gms of each sample were added to 90 ml

lactose broth. For obtaining pure culture, bacterial colonies of

different agar were streaked in their respective media and

incubated overnight at 37°C. Bacteria was identified on the basis

of colony characteristics, morphological characteristics by Gram’s

staining, sugar fermentation test and total coliform and faecal

coliform counts of food sample were determined using the Most

Probable Number (MPN) technique 15.

Data analysis

Questionnaires were modified and tested for suitability through

Cronbach’s alpha test with a reliability coefficient of  0.78. The

questionnaire took approximately 15 minutes to complete.

The SPSS Version

21.0 (SPSS Inc., Chicago, IL, USA) statistical software package

was used for all analyses. The results were expressed as mean ±

standard deviations (±SD), frequencies, and percentages.

Descriptive statistics were used to measure association between

them. An independent t-test was applied for binary variables to

compare the scores regarding street food preference according

to gender, education level; age, and the frequency of consumption

of street food, while a one-way ANOVA (confidence interval 95%)

was applied for more than two variables, and a post hoc LSD test

was used to determine group difference. Statistical significance

was identified at the 95% confidence interval (p < 0.001 and p <

0.05).

Results

According to the present research, the most popular street foods

that are frequently consumed in Dhaka city are shown in Table 1.
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In this study it was found that shingara (n = 411, 63.72%),

samucha (n = 267, 41.40%), puri (n = 225, 34.88%), and fuchka

(n = 216, 33.48%) are the most preferred street foods among

young people. Velpuri, chola, jhalmuri, chotpoti, ice-cream,

chanachur, tikka kabab with paratha, shrimp kabab and fruit with

salt and chilli are frequently preferred foods.

Table 1. The most preferred street foods of the youngsters (n =

645).

Item Number %

Shingara 411 63.72

Samucha 267 41.40

Puri 225 34.88

Fuchka 216 33.48

Velpuri 190 29.45

Chola 156 24.18

Jhalmuri 108 16.74

Chanachur 180 27.90

Ice cream 54 8.37

Chotpoti 163 25.27

Tikka kebab withparatha

122 18.91

Shrimp kabab 92 14.26

Fruits with salt andchili 38 5.89

The preference scores of participants who consume street foods

1-3 times a year were the lowest (58.3 ± 1.0) and those of

participants who consume it daily (88.3 ± 5.0) were the highest

(Table 2).

The mean street food preference scores of males (79.2 ± 4.2)

was found to be higher than females (75.3 ± 2.2) and the difference

was statistically significant (t = 9.83, p < 0.05). University students

(84.5 ± 3.2) preferred consuming street foods more than high

school students (65.4 ± 2.1) (t = 24.5, p < 0.05). The mean street

food preference score (78.3 ± 3.2) was higher for 19-22 years

old than for other age groups (F = 123.5, p < 0.05). The

differences between all age groups are also statistically significant

(p < 0.05) (Table 3).

Table 4 shows that although the young consumers knew that it is

easier for street food to contaminate people with microorganisms

(M = 3.46 ± 0.96, F = 3.15 ± 1.08), vendors paid no attention to

hygiene, street foods are raw or not cooked well (t=5.32, p<0.05),

and consumers preferred this food because it was cheap (p<0.05),

tasty (p<0.05), with varieties (p<0.05), popular (<0.05) and had

fast service (p<0.05). The difference in the mean scores between

the genders is statistically significant (p<0.05).

In present study, all the six food items were examined for

determination of total bacterial load and all of them were found

to be contaminated. Total bacterial count in all the food items

was recorded ranged from 1.0 x 107 c.f.u./gm to 2.4 x 107 c.f.u./

gm whereas highest count was found in velpuri and lowest in

samucha samples. Total bacterial count (TBC) of samples from

all the tested street vended restaurants were not within acceptable

limit recognized by the International Commission for

Microbiological Specification for Foods (106 to < 107cfu/g)

(ICMSF, 2002). Velpuri had the highest number of

Staphylococcus (5.3 x 105 c.f.u./gm), fuchka had the highest

number of Salmonella (4.1 x 105 c.f.u./gm ) and jhalmuri had the

highest number of E. coli (4.0 x 104 c.f.u./gm) (Table 5).

Table 2. Youngster’s preference scores according to consumption frequency of street foods.

Consumption frequency n (%) Mean±SD F p value

Daily 312 (48.37) 88.3 ± 5.0

2-3 times per week 102 (15.81) 86.4 ± 6.0

Weekly 87 (13.48) 74.1 ± 9.3

2 times per month 69 (10.69) 69.0 ± 8.3 10.6 0.000*

Monthly 58 (8.99) 68.4 ± 4.3

1-3 times a year 17 (2.64) 58.3 ± 1.0

*p <0.050

Table 3. Street food preference scores of youngsters according to gender, education level and age (mean, standard deviation and

significance level).

Demographic characteristics Number (%) Mean± SD t / F test p value

Gender Male 258 (40) 79.2 ± 4.2 t = 9.83 0.000*

Female 387(60) 75.3 ± 2.2

Education level High school student 235(36.4) 65.4 ± 2.1 t = 24.5 0.000*

University student 410(63.6) 84.5 ± 3.2

Age (years) 15-18 years of age 228(35.3) 65.4 ± 2.1 F = 123.5 0.000*

19-22 years of age 242(37.5) 78.3 ± 3.2

23+ years of age 175(27.1) 75.1 ± 1.2

*= p<0.05
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Table 4. Causes of Street Food  Preference

Causes Male (n=368) Female (n=479) t-test P value

χ±SD χ±SD

Cheap 5.2 ± 0.6 4.1 ± 0.1 18.62 0.000**

Tasty 4.5 ± 0.8 5.6 ± 0.6 1.170 0.029*

Healthy 2.0 ± 0.7 2.0 ± 0.1 15.000 0.000**

Fast consumption 3.3 ± 0.3 4.6 ± 0.7 14.250 0.000**

Clean and suitable for health 3.5 ± 0.3 3.2 ± .02 13.780 0.000**

More satisfying 2.1 ± 0.9 2.2 ± 1.0 5.660 0.000**

Fast service 5.1 ± 0.3 4.9 ± 0.1 12.060 0.000**

Consumed by most people 3.2 ± 1.6 2.7 ± 0.8 7.360 0.000**

Easily accessible 5.6± 0.1 4.3 ± 0.6 8.730 0.000**

Sold legally 2.4 ± 0.3 2.7 ± 1.1 10.320 0.000**

Familiar vendor 3.1 ± 0.4 2.5 ± 0.2 14.220 0.000**

Vendors pay attention to hygiene 2.1 ± 0.3 3.0 ± 0.2 5.320 0.000**

Vendors are helpful 4.3 ± 0.5 2.6 ± 0.7 9.160 0.000**

Vendors are full of sweetness and light 2.3 ± 0.1 3.6 ± 1.3 13.280 0.000**

Vendors show more interest 4.6 ± 0.5 2.5 ± 0.1 7.170 0.000**

Food preparation can be seen 3.6 ± 0.2 4.6 ± 0.1 9.310 0.000**

Foods appeal to the taste buds 4.3 ± 0.6 3.8 ± 0.7 4.300 0.02*

Low nutritional value 4.0 ± 0.4 2.7 ± 0.7 1.260 0.17

Satisfies hunger 3.1 ± 1.8 3.6 ± 1.4 3.210 0.001*

Reflects food culture 3.6 ± 0.3 3.7 ± 1.0 10.150 0.000**

Chances of Contamination 3.8 ± 0.6 3.2 ± 0.8 5.400 0.000**

Raw and not cooked well 2.6 ± 0.9 3.3 ± 0.7 10.670 0.000**

Variety 4.0 ± 0.6 3.4 ± 0.5 9.230 0.000**

Consume much more 3.3 ± 0.7 2.9 ± 0.6 6.130 0.000**

Easy to consume with family 2.2 ± 1.0 1.4 ± 0.6 0.230 0.51

Table 5. Mean total bacteria, Staphylococcus spp., Salmonella spp. and E. coli counts in street vended fast foods in Dhaka city

Food items                                       Mean  bacterial count (c.f.u./gm)

Total bacterial count Staphylococcus Salmonella spp. E. coli

(c.f.u./gm) spp. count (c.f.u./gm) count (c.f.u./gm) (c.f.u./gm)

Shingara 1.3 x 107 1.0 x 105 3.0 x 103 2.1 x 104

samucha 1.0 x 107 1.5 x 105 3.1 x 103 1.0 x 104

Puri 1.6 x 107 3.2 x 105 2.2 x 104 1.6 x 104

Fuchka 2.3 x 107 3.6 x 105 4.1 x 105 2.9 x 104

Velpuri 2.7 x 107 5.3 x 105 - 3.8 x 104

Chola 1.2 x 107 3.2 x 105 1.0 x 104 3.2 x 104

Jhalmuri 1.6 x 107 7.1 x 104 2.2 x 104 4.0 x 104

Chanachur 1.5 x 107 7.3 x 104 3.4 x 104 3.9 x 104

Chotpoti 2.3 x 107 1.0 x 105 3.8 x 104 2.8 x 104

kebab with paratha 1.3x 107 2.8 x 104 DL 1.4 x 104

Note: According to the International Commission for Microbiological Specification for Foods (ICMSF, 2002), Acceptable range of TBC, Staphylococcus and E. coli

are 106 c.f.u./gm; 104 c.f.u./gm ; and 102 c.f.u./gm respectively and detection of Salmonella spp. in 25g sample is unacceptable.
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Discussion

Street food is preferred by mostly young consumers, especially

students, due to its taste, accessibility, variety and low cost.

Numerous studies have found that street food has poor hygiene,

and quality16-17. Sert and Kapusuz (2010)18 found in their study

that 75% of the participants preferred street food occasionally

and 18.9% usually. In the present study, the street food

consumption preference scores were high in participants who

consumed it daily (F = 10.6, p = 0.000) (Table 2). According to

a previous study the most preferred foods were shingara, samucha,

puri, and fuchka5. In the present study also, the most preferred

foods were shingara (n = 411, 63.72%), samucha (n = 267,

41.40%), puri (n = 225, 34.88%), and fuchka (n = 216, 33.48%).

Sert et al. found that, because of their economic and fast service

considerations students consumed street foods quite frequently,

although they knew that these foods are unhealthy and low in

nutritional value18. Similarly, in the present study although street

food was widely consumed, the scores of preference causes “clean

and suitable for health” and “healthy” were low. The difference

according to gender was statistically significant (p = 0.000) (Table

4). Like numerous other studies, in the present study the scores

of preference causes “more satisfying”, “variety”, “easily

accessible”, “food preparation can be seen”, and “reflects food

culture” were high. The difference between the genders was

significant (p = 0.000) (Table 4)19-21. The males prefer eating

outside more than females. Among the vendors, 22.6% informed

that they did not disinfect their hands during working and 80.2%

touch food and money at the same time21. While 8–11% of the

vendors did not have any information about food contamination

at all. In a study carried out in India in 2014 by Sharm et al., 70%

of the 60 samples taken from street vendors were contaminated

with E. coli and S. Typhimurium22. Thus, educating both vendors

and consumers about food hygiene should be considered

seriously, especially in the Indian subcontinent. Proper food

hygiene education and adequate knowledge about food hygiene

practices play an important role in the prevention of foodborne

diseases around the world. In nutrition programmes in the USA,

in order to provide healthy nutrition to students, training on food

hygiene and safe food selection are observed in addition to their

nutritional behaviour. The risk of foodborne diseases can be

reduced by educating high school and university students about

the importance of food safety.

In the present study, microbiological methods were used to

identify bacteria from the street fast foods. The results of cultural

characteristics and biochemical characteristics were used to

identify the bacteria. A total of 60 isolates of three organisms

were identified by cultural means. The highest number of bacteria

was isolated from velpuri (13/60) and lowest number in samucha

sample (5/60). This variation might be associated with the

ingredient that was used for preparation of these particular foods.

In several studies conducted in street vended foods of Nigeria24,

in selected street foods of Gondar town, Ethiopia23 and in street

foods of Silchar city, Assam, India (2014)22 following the similar

procedure.

A risk analysis of food safety should be undertaken to educate

consumers on food safety. Awareness programmes should include

knowledge about the temperature control of food, proper food

preparation practices, suitable cleaning and disposal procedures,

causative agents of foodborne illnesses, high-risk groups, and

the prevention of cross contamination. The dissemination of the

messages about food safety education programmes will raise

consumers’ food safety knowledge and awareness about street

food.

Limitations

As the population of this study consisted of young consumers

from Dhaka, the results cannot be generalized for all consumers

or all ages. Although the reliability coefficient found was high,

interpretation of the results is limited due to responses being self-

reported, which are prone to subject bias.
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