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Food safety refers to the conditions and practices that protect the quality of food to prevent 

contamination and subsequent foodborne illnesses. Consumer’s food safety knowledge and practices 

determine their food choices and ultimately their health. The aim of the present study was to examine 

the knowledge of consumers and their perception concerning street food safety in Pantnagar. A 

survey was conducted on 70 consumers belonging to two sites namely hostels and markets, by using 

structured schedule containing 20 questions regarding the safety of street food services. Among the 

consumers, there was a lack of knowledge about food vehicles and etiologic agents associated with 

foodborne diseases and proper temperature of storage of cold and hot ready to eat foods. Educational 

level of consumers had the most significant effect on the knowledge of consumers regarding safe 

food handling practices with particular reference to safe ways to manage leftover food; bad habits 
that should not be practiced by food handlers; improper food handling can affect the food quality; 

contaminants that make food unsafe; and reasons of food spoilage. Results strongly emphasize the 

need for a properly designed food safety public education campaign, to enhance food safety 

awareness in consumers and thus prevent foodborne illnesses.
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1. Introduction
In the last decades, the epidemiology of the

foodborne disease is changing with new or unexpected 
pathogens often emerging on a countrywide or 
worldwide scale. Epidemiological and surveillance 
data suggest that faulty practices in food processing 
plants, food service establishments and home play a 
crucial role in the causal chain of foodborne diseases 
(1). Street foods are defined as, “Ready to eat foods 
and/ or beverages sold by vendors and hawkers 
especially in the streets and other similar places” (2). In 
other words, “Street food and beverages are prepared 
and/ or sold by vendors in street and other places for 
immediate consumption or consumption at a later time 
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without further processing or preparation” (3). 
Economic and industrial developments followed by 
urbanization, employment far away from home, the 
formation of nuclear families, the occupation of women 
outside the home and the like, have resulted in the 
rapid proliferation of street foods, as these provide a 
convenient source of food (4). Contamination of ready 
to eat foods and beverages sold by street vendors and 
hawkers rendering them unacceptable for human 
consumption has become a global health problem (2). 
Most cases of foodborne illnesses are preventable if 
food protection principles are monitored from 
production to consumption. 

http://www.nlm.nih.gov/medlineplus/ency/article/001652.htm
mailto:olupabiola0813@yahoo.com
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Consumers have an important role to play in 
preventing food-borne disease. Though consumers are 
now more aware of the appropriate steps to take to 
prevent illness when preparing and handling food, 
many are not putting that knowledge into practice (5). 
Education of consumers has a significant effect on their 
knowledge and attitude towards food hygiene and 
safety whereas the demographic profile of consumers 
had no effect on food handling practices (6). These 
findings increase concerns about consumer’s food 
safety knowledge and practices. Consumers' 
purchasing practices influence the quality and safety of 
food bought in the households, which is the main 
source of risk (7). Also, food hygiene practices adopted 
by consumers while cleaning, cooking, preparation, 
serving and storage of food cause a large number of 
foodborne disease (7). Working women showed higher 
mean knowledge and practice than nonworking in all 
parameters with significant variation between their 
mean knowledge scores except in personal hygiene (8). 
The education level of nurses inconsistently influenced 
their knowledge, attitude and practices regarding 
reheating and refreezing foods, cross contamination 
and transmission of Hepatitis B virus (1). University 
students more easily tend to engage in risky eating 
behaviors and hence are more susceptible to food-
borne illnesses. Assessment of food safety knowledge, 
attitude and practice university students as the target 
groups are very important visualizing their future roles 
as head of the family as well as food preparers for 
his/her family (7). Urban and suburban adolescents 
were reported to be significantly equal with the overall 
parental influences towards food hygiene practices (9), 
thereby proving that parental influences may play 
important roles in improving food hygiene practices 
among them. According to many cited literature, public 
awareness campaigns tailored to local circumstances 
and cultural factors are the need of an hour to positively 
influence consumers’ behavior and to encourage them 
to apply care when buying, storing, handling and 
preparing food (10). Thus the aim of present study was 
to examine the consumer’s knowledge and their 
perception concerning food hygiene and safety of street 
foods in Pantnagar and to analyze the extent to which 
food safety KAPs are influenced by socioeconomic 
factors. 

2. Materials and methods
2.1. Sample selection 

A cross-sectional study of consumer’s knowledge 
of street food safety was conducted in Pantnagar, a 

town in U.S. Nagar, Uttarakhand, India. Thirty five 
consumers from each of two sites viz. girls’ hostel and 
street food joints in three local markets were randomly 
selected for the study.  

2.2. Survey instrument 

A structured survey schedule comprising of 25 
questions was prepared for interviewing consumers. 
Initially, the survey schedule was pilot tested by 10 
participants for content validity, resulting in minor 
modifications with the question wording and answers. 
The schedule included various sections like General 
information; Education; Frequency of taking meals 
outside from home; Degree of satisfaction; Food safety 
knowledge. Each schedule took about 25 minutes to 
administer.  

Twenty specific questions asked for an evaluation 
of Food safety knowledge (along with their answers in 
parentheses) were (A) Name the nutrients we get from 
food? (Carbohydrate, protein, fat, vitamins and 
minerals); (B) Describe the ways of cross-contamination 
in food? (Cross-contamination in food takes place 
through the use of dirty water, poor personal hygiene 
of handler and poor environmental hygiene.); (C) How 
food can cause illness? (Food if contaminated with 
microbial pathogens, stale, and cooked in unhygienic 
conditions and dirty water may cause illness.); (D) 
Name the piece of information on labels which one 
should look for on packed food items while 
purchasing? (Manufacturing and expiry date, weight, 
ingredients and mark of quality like ISI / FPO / Ag 
mark); (E) What do you know about the nutritional 
facts given on labels of food items? (Nutritional facts 
show the information about the nutrient composition of 
the food per serving or weight/ volume basis.); (F) 
How does the food get spoiled? (Food gets spoiled if 
cooked food is left/ stored at room temperature for a 
longer time, left uncovered, contaminated water is used 
for cooking and exposed to microbes.); (G) Name the 
biological sources of contamination? (Fungus bacteria, 
parasites, flies, rodents and pests); (H) Name the foods 
which are highly susceptible to microbial growth? 
(Milk and milk products, meat, fish, sweets and cooked 
starchy food items such as rice, potatoes); (I) What is the 
major source of contamination from the environment in 
any food premise? (Open garbage dump/ disposal near 
any food unit may increase the chances of infection); (J) 
Why leftover food kept at ambient temperature 
becomes unsafe? (If food is left uncovered for a longer 
time at ambient temperature it becomes unsafe for 
consumption due to higher microbial load/ toxins); (K) 
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Does poor handling of foods makes them unsafe? (Yes, 
poor handling leads to poor quality of food and makes 
the food unsafe for consumption.); (L) Does the use of 
artificial color in food makes them unsafe? (No, the 
only use of non-permitted artificial color to the food is 
not good for health because they are carcinogenic, 
allergic and can cause gastrointestinal problems.); (M) 
What is the purpose of ISI and Agmark on packed food 
items? (ISI and Agmark on packed food items assure 
food quality and safety.); (N) What are the safe ways to 
manage leftover food? (Immediate cooling under 
refrigeration and reheating thoroughly before serving 
is the safe way to manage leftover food.); (O) Name a 
few foodborne illnesses? (Cholera, typhoid, 
gastroenteritis, and amoebiasis are foodborne 
illnesses.); (P) Name a few rich food sources of protein? 
(Milk and milk products, pulses and legumes, Eggs and 
meat are rich sources of protein.); (Q) Name a few rich 
food sources of vitamins? (Green leafy vegetables, 
fruits, milk and milk products, meat etc. are rich 
sources of vitamins.); (R) What is the wrong personal 
behavior during food handling? (Tobacco chewing, 
smoking, food tasting by hands in between preparation 
is bad habits which should not be practiced by food 
handlers.); (S) What are the ways to conserve nutrients 
in vegetables? (Peeling/ cutting after washing 
vegetables; use of just enough water to cook; not 
discarding water used for soaking; use of pressure 
cooker instead of open pan cooking and by avoiding 
overcooking of vegetables are safe ways to conserve 

Table 1. General information of survey respondents

nutrients while processing and cooking.); (T) Does the 
use of disposable utensils promote food safety? Yes. 
Utensils made from dry leaves aluminum lined paper, 
thermocol vessels are disposables do promote food 
safety.) 

Data was collected in evenings of weekdays and 
weekends when the members of the particular target 
group were available at the moment. 

2.3. Data collection 

Schedules were administered on a total of 70 
consumers from both sites i.e. hostels and market to 
assess their knowledge regarding food safety. The 
purpose and nature of the study were explained in brief 
to each respondent and consent was taken prior to data 
collection. 

2.4. Data analysis 

Knowledge scores received from respondents were 
calculated based on each answer. Each question was 
assigned a score of +1 when the answer was correct, -
1in the case of an incorrect answer and 0 if the 
respondents answered don't know. Data were analyzed 
by the chi-square test to determine the relationship 
between the consumer's knowledge and their 
education level. All the parameters were analyzed at 
the significance level of P = 0.05. If the values of p > 0.05 
results are non-significant, while, the results would be  

Hostels(n=3) Market (n=35) Total (n=70) p value 

Gender 
Male 

Female 

0 

35 (100%) 

20 (57.14%) 

15 (42.86%) 

20 (28.57 %) 

50 (71.43%) 
p<0.05 

Age (yrs.) 

Below 18 

18-35 
35-50 
Above 50 

0 

35 (100%) 
0 
0 

1 (2.86%) 

21 (60 %) 
11 (31.43%) 
2 (5.71%) 

1 (1.43%) 

56 (80%) 
11 (15.71%) 
2 (2.86%) 

p<0.05 

Education 

Illiterate 
Up to primary 

Primary to high 
school 

High school to 
graduation 

Above graduation 

0 
0 

0 

20 (57.14%) 

15 (42.86%) 

5 (14.29%) 
2 (12.85%) 

10 (28.57%) 

7 (20%) 

11 (31.43%) 

5 (7.14%) 
2 (2.86%) 

10 (14.29%) 

27 (38.57%) 

26(37.14%) 

p<0.05 

Degree of 

satisfaction 

Excellent 
Good 

Fair 
Satisfactory 

Poor 

6 (17.14%) 
10 (28.57%) 

5 (14.29%) 
13 (37.14%) 

01 (2.86%) 

4 (11.43 %) 
8 (22.86%) 

4 (11.43 %) 
17(48.57%) 

2 (5.71% ) 

10 (14.29 %) 
18 (25.71%) 

9 (12.86 %) 
30 (42.86 %) 

3 (4.29 % ) 

p≥0.05 

The frequency 
of taking the 
meal outside 

Daily 

Weekends 
Fortnightly 
Rarely 

0 

16 (45.71%) 
5 (14.29%) 
14 (40%) 

2 (5.71%) 

7 (20%) 
6 (17.14%) 
20 (57.14%) 

2 (2.86%) 

23 (32.86%) 
11 (15.71%) 
34 (48.57%) 

p≥0.05 
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significant for all parameters wherein p< 0.05. 

3. Results
All of the total consumers consuming street food in markets,

57.14% were male and 42.86% were female indicating that more males 
have access to street foods than the female.  Street food was found to 
be most popular in the consumers belonging to the age of 18-35 years 
(80%). Around 15.71% of consumers were in the age group 35-50 
years. Majority of the consumers residing in the hostels reported that 
they frequently consume street foods every weekend (45.71%) 
whereas consumers (57.14%) found at the market site reported that 
they rarely consumed street food. The relationship was found to be 
nonsignificant with the frequency of taking meal outside among 

consumers from different sites. Majority of the consumers had the 
education above high school. Education level significantly influenced 
the frequency of consumption of street foods. Consumers from the 
two sites, hostels and market reported that street foods just satisfy 
their taste buds. There was no significant difference in the degree of 
satisfaction from street foods among consumers from different sites. 
Table 2 reveals the information that the majority of consumers 
(88.57%)knew the food safety risks related to food stored at room 
temperature for a longer time, left uncovered, contaminated water is 
used for cooking and almost all (95.71%) agreed that tobacco chewing, 
smoking, food tasting in between preparation are bad habits which 
should not be practiced by food handlers. Questions about foodborne 
illnesses like cholera, typhoid, gastroenteritis and amoebiasis were     

 Table 2. Consumer’s food quality and safety knowledge responses 

*Questions which were 100% answered are not included in the table
# Details of questions and their answers is given the materials and methods section  

C = Correct (+1)   NC = Not correct (-1)    DK = Don’t Know (0)   S = Score GT= Grand 
total 

(Hostel Consumers) Total score = 499 / 700= 71.28% 
(Market Consumers) Total score = 309 / 700= 44.1% 

Overall Total score = 816 / 1400= 58.28%

b Hostel Consumers Market Consumers Total 

C NC DK S C NC DK S C NC DK S 

A 35(100%) 0 0 35 16(45.71%) 7(20%) 12(34.29%) 9 51(72.86%) 7(10%) 12(17.14%) 44 
B 35(100%) 0 0 35 31(88.57%) 0 4(11.43%) 31 67(95.71%) 0 3(4.29%) 67 

C 35(100%) 0 0 35 26(74.29%) 4(11.43%) 5(14.29%) 22 61(87.14%) 4(5.71%) 5(7.14%) 57 
D 30(85.71%) 1(2.86%) 4(11.43%) 29 23(65.71%) 5(14.29%) 7(20%) 18 59(84.29%) 5(7.14%) 6(8.57%) 54 

E 7(20%) 3(8.57%) 25(71.43%) 4 4(11.43%) 3(8.57%) 28(80%) 1 11(15.71%) 6(8.57%) 53(75.71%) 5 
F 35(100%) 0 0 35 27(77.14%) 1(2.86%) 7(20%) 26 62(88.57%) 1(1.43%) 7(10%) 61 

G 31(88.57%) 1(2.86%) 3(8.75%) 30 21(60%) 0 14(40%) 21 52(70.29%) 1(1.43%) 17(24.29%) 51 
H 35(100%) 0 0 35 25(71.43%) 2(5.71%) 8(22.86%) 23 60(85.71%) 2(2.86%) 8(11.43%) 58 
I 22(62.86%) 3(8.57%) 10(28.57%) 19 13(37.14%) 8(22.86%) 14(40%) 5 36(51.43%) 11(15.71%) 23(32.86%) 25 

J 30(85.71%) 1(2.86%) 4(11.43%) 29 20(57.14%) 4(11.43%) 11(31.43%) 16 50(71.43%) 5(7.14%) 15(21.43%) 45 
K 20(57.14%) 2(5.71%) 13(37.14%) 18 15(42.86%) 5(14.29%) 15(42.86%) 10 35(50%) 7(10%) 28(40%) 28 

L 20(57.14%) 1(2.86%) 14(40%) 19 17(48.57%) 4(11.43%) 14(40%) 13 37(52.86%) 5(7.14%) 28(40%) 32 
M 26(74.29%) 1(2.86%) 8(22.86%) 25 18(51.43%) 3(8.57%) 14(40%) 15 44(62.86%) 4(5.71%) 22(31.43%) 40 

N 13(37.14%) 9(25.71%)   13(37.14%) 4 8(22.86%) 10(28.57) 17(48.57%) -2 21(30%) 19(27.14%) 30(42.86%) 2 
O 9(25.71%) 13(37.14%) 13(37.14%) -4 7(20%) 11(31.43%) 17(48.57%) -4 16(22.86%) 25(35.71%) 29(41.43%) -9 
P 33(94.29%) 1(2.86%) 1(2.86%) 32 28(80%) 3(8.57%) 4(11.43%) 25 61(87.14%) 4(11.43%) 5(7.14%) 57 

Q 34(97.14%) 1(2.86%) 0 33 22(62.86%) 4(11.43%) 9(25.71%) 18 56(80%) 5(7.14%) 9(12.86%) 51 
R 35(100%) 0 0 35 32(91.43%) 0 3(8.57%) 32 67(95.71%) 0 3(4.29%) 67 

S 20(57.14%) 4(11.4%) 11(31.43%) 16 14(40%) 6(17.14%) 15(42.86%) 8 34(48.57%) 10(14.29%) 26(37.14%) 24 
T 35(100%) 0 0 35 25(71.43%) 3(8.57%) 7(20%) 22 60(85.71%) 3(4.29%) 7(10%) 57 
GT 540 41 119 499 392 83 225 309 940 124 336 816 
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frequently replied with an incorrect option (35.71%) or 
unanswered with don't know option (41.43%). Only 
30% of respondents knew how to manage leftover food 
safely. Market respondent’s scores were only 44.14% 
while hostel respondent’s scores were higher 
71.28%indicating the effect of education on their 
knowledge and awareness of food hygiene and safety. 
The most significant response for education level and 
knowledge of consumers may be seen in Table 3.  

Table 3. Association between education level and consumer’s 
knowledge level 

Variable: Education Correct 
Not correct / 
Don’t know 

P value 

Illiterates 3 2 

p<0.05 

Up to primary 1 1 

Primary to high 
school 

10 0 

High school to 
graduation 

27 0 

Above graduation 26 0 

Statement 3: Cross-contamination in food takes place through the use 
of dirty water, poor personal hygiene of handler and poor 

environmental hygiene. 
Statement 23: Improper food handling practices include food 

handlers chewing tobacco, tasting food by hands in between 
preparation and often touching/ scratching body parts. 

Variable: Education Correct 
Not correct / 
Don’t know 

P value 

Illiterates 2 3 

p<0.05 

Up to primary 0 2 
Primary to high 

school 
7 3 

High school to 
graduation 

27 0 

Above graduation 26 0 

Statement 7: Food gets spoiled due to storage at room temperature 
for a longer time, left uncovered, contaminated water used for 
cooking and exposure to microbes. 

Variable: Education Correct 
Not correct / 

Don’t know 
P value 

Illiterates 0 5 

p<0.05 

Up to primary 0 2 

Primary to high 
school 

2 8 

High school to 

graduation 
16 11 

Above graduation 17 9 

Statement 15: Poor handling leads to poor quality of food increases 

the chances of contamination and make unsafe for consumption. 

Statistically significant differences were found in the 
consumer's knowledge of food safety issue when 
comparing replies to four statements 3, 7, 15 and 23. 
Indeed, consumers with higher education level (up to 
graduation and above graduation) were significantly 
more knowledgeable about ways of cross-
contamination and improper food handling practices 

(p<0.05). Responses to statements 7 and 15 revealed the 
information that consumer with higher education level 
was significantly (p<0.05 and p<0.05, respectively) 
more aware about food spoilage and proper food 
handling practices. For rest of the 21 statements, 
education level did not influence their knowledge of 
food hygiene and safety. 

4. Discussion
Consumers from girl hostels gave most of the

correct answers in comparison to consumers of the 
market. There was a generalized lack of knowledge 
about etiologic agents and food vehicles associated to 
foodborne diseases and proper temperature of storage 
of cold and hot ready to eat foods as the consumers 
from both sites gave most of the incorrect answer or 
don’t know response for statements 14 and 19. 
Occupation affected the mean score of KAP of 
foodborne diseases (11). In comparison to the local 
community, the university community was more 
aware of food safety issues and related practices that 
enhance safe food (12). A mail survey  

conducted in 1993 to assess consumer perception of 
food risks, knowledge and behavior related to specific 
food handling practices indicated that they did not 
know how to reduce risks from microbiological 
hazards (13). 

The educational level had a highly significant effect 
on knowledge of respondents regarding food safety. 
Hostel consumers were more knowledgeable than 
market consumers as they got the highest score of 35 in 
most of the questions. Consumers of the market who 
were taking higher education gave mostly correct 
answers regarding food hygiene and safety. Illiterate 
persons (7.14%) and persons with education level up to 
primary (2.86%) in the market got lowest scores. Well 
educated customers were found to be more concerned 
about food safety although in general, they seem to 
have relatively high levels of confidence (14). 

A significant relationship was found in the 
consumer’s knowledge of food safety issue and 
education level from statistical analysis. The survey 
revealed negative results in food safety knowledge 
involving temperature control and appropriate 
handling of food in lower education level respondents. 
Consumers fared worse when they were asked about 
cross-contamination, refreezing and handling 
unwrapped food and ways to manage leftover food. 
Overall, a total score of the knowledge for the selected 
questions accounted for 58.28% of the maximum 
possible score. Scores of consumers of the market were 
lower than the consumers selected from the hostel. 
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They scored 44.14% and 71.28% scores, respectively as 
all the hostel consumers were from higher education 
level. Similar to the present study, consumers who 
had a higher education above graduation level scored 
better than illiterates and consumers educated till 
primary level (15). Educational level of consumers was 
strongly correlated with awareness of hazards in foods 
in Nigeria (16) and the authors also emphasized the 
need to translate this knowledge into practices. In 
Bulgarian students, the years of study had a direct 
influence on food safety knowledge whereas age and 
gender had no effect on awareness of food safety (17). 
However, in another study, gender, level of study, the 
field of study and father's educational level were 
significant predictors of knowledge on food hygiene 
among tertiary based university students in Malaysia 
(18). 

5. Conclusions
The present study elucidated the critical features of

information about the knowledge, attitude and 
practices of consumers with respect to street food 
hygiene and safety. The education of consumers 
significantly influenced their knowledge of food safety 
but no difference was found in their food handling 
practices and behavior. Highly educated consumers 
were found to be more concerned and aware about the 
food safety. Viewing the outreach of street foods in the 
society, the results strongly emphasize the need for a 
properly designed campaign for food safety public 
education to enhance awareness of food safety in 
consumers. 
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