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I. INTRODUCTION
Quality and safety are the two key words for all food supply chains and dealing with potential challenges is the need of the hour 
· Girish, 2009.

Food safety is a scientific discipline describing handling, preparation and storage of foods in ways that prevent food borne illness. It also means that protecting the food supply from microbial, chemical and physical hazards that may occur during all stages of food processing. Food safety is also defined as food that is free from all hazards, whether chronic or acute that may make food injurious to health of the consumer (FAO and WHO , 2003).  Food safety is an increasingly important public health issue because food is the only product class typically consumed three times per day by virtually every person (Kailappan, 2008).


Food safety is receiving attention worldwide as the link between food and health and improving food safety is an element in improving Food Security (Babicka et al., 2005). Food safety facilitates food trade and reduces economic losses (Cahill, 2005).  High profile governmental initiatives around the globe reflect commitment to reducing the human toll of food borne disease (Brien., 2005).  It has been estimated that in India about 50 per cent of all available food stuffs undergo post harvest losses between production and consumption.  This is mainly due to poor handling and storage (Parthiban et al., 2008).


As the international commerce expands and people eating outside the home have enormously increased, food-borne illnesses have become a major public health focus worldwide. 
According to the India Retail Report (2009), eighty per cent of the population eats out at least once a month, while almost twenty eight per cent eats out 4-6 times in a month. The reasons being demographic changes, emergence of nuclear families in urban areas, growing trend of female professionals etc. (Mauricio et al., 2008 and Dhingra, 2009). Greater number of people eat meals prepared in restaurants, canteens and fast food outlets. Food safety demands call for new approaches to better understanding of the safe and hygienic practices of specific sectors in the food supply chain (Visvanathan et al., 2008 and Jevsnik et al., 2009). Food borne diseases are caused by ingestion of foods containing toxic or infectious agents. The health consequences of food borne diseases can be serious and even life threatening. Acute symptoms include diarrhoea, vomiting, abdominal pain, cramps, fever and jaundice. Some food borne diseases can however, cause serious and chronic sequelae on the cardio-vascular, renal articular, respiratory, liver or immune systems and can even lead to cancer. Examples of health complications associated with food borne illness are reactive arthritis, meningitis, endocarditis and Reeiter’s syndrome.  However, in India, none of these have been investigated.  Foodborne diseases are one of the most important underlying factors for malnutrition. Repeated such episodes over a period of time can lead to malnutrition with a serious impact on growth and immune system (Bhat, 2003 and Rear Admiral Steven Gatson, 2009).


Food borne illnesses are a widespread public health problem globally.  In response to the increasing number of food borne illnesses, Governments all over the world are intensifying their efforts to improve food safety (Rao et al., 2007). Food borne disease remains a major cause of morbidity and mortality. Food safety is no longer simply a public health issue.  It is also a market development issue (Sampathrajan, 2008).


The food and drug administration estimates that two to three per cent of all food borne illnesses lead to infections due to E.coli, Salmonella, Listeria and Campylobactor. The majority of outbreaks and cases in the past were also attributed to Staphylococcal intoxication, Salmonellosis and Clostridium perfringens. In developing countries street foods in particular have been reported to be contaminated with Salmonella species and have been implicated in a few outbreaks of food borne diseases (Mankee et al., 2003).


Although, the surveillance of food borne disease outbreaks have been fairly established in developed countries, less than 10 per cent of actual cases in these countries are recorded in official statistics.  In case of developing countries, it could be even less than one per cent (WHO,2006).  An estimated 4,00,000 children below five years age die each year due to diarrhoea. Several million more suffer from multiple episodes of diarrhoea and still others fall ill on account of hepatitis A, enteric fever, etc. caused by poor hygienic and unsafe drinking water (UNICEF, 2004).


Risk assessment in food safety should take into account relevant production, storage and handling practices used throughout the food chain including traditional practices. Well developed traditional knowledge should not be discarded (Sardana and Sardana, 2009).


Food safety problems are gaining importance throughout the world.  National food safety strategies are required (Banati, 2004) and food handlers and street vendors play an important role.  The Food and Agricultural Organization of the United Nations (FAO / WHO, 2003) defined street foods as ready-to-eat foods and beverages prepared and sold by vendors and hawkers in streets and other similar public places from pushcarts, baskets, stalls or shops (Ohiokpehai, 2003).  Generally, street vendors and food handlers do not have good food safety practices, this results in millions of food borne illnesses a year, associated with poor personal hygiene, inadequate cooking, cross-contamination, not keeping foods at safe temperature and consuming foods from unsafe sources.


The transmission of food-borne pathogens responsible for human infections may be a result of improper handling of food during production, processing and storage (Kowaluk et al., 2003; Chang Ju Me et al., 2003 and Thirupathi, 2008). Safe drinking water and improved sanitation play a major role in the overall well being of the people (Economic Survey, 2002-2003).  Food handlers / street vendors should receive appropriate training in proper food handling techniques and food protection principles and should be informed of the danger of poor personal hygiene and insanitary practices (Gopal, 2008)


Street vendors / food handlers in hotels would be hardly aware of these information and the quality symbols like ISI, FPO and AGMARK. Efforts can be intensified to make these information and symbols more familiar (Aksoydan, 2007).


Food labels not only contain nutrition information but also indicate food safety information like “best before” date, quality certification, declaration on allergens and so on.  Studies in other parts of the world have reported that about 40 per cent of the consumers do not check the food labels (Rao, 2009) Street vendors / food handlers need to be taught in this respect and about the risk of using food colours / additives above the acceptable limit. Therefore, preparation of location specific education material is the need of the hour (Neena Joshi and Singh, 2002).  Street foods / food from small scale food establishments has to be safe which implies that its consumption should not give rise to any food borne diseases whether from infection, intoxication, contamination, adulteration or other sources.


As Delhi, is going to host Commonwealth games in 2010, all the small and medium scale restaurants have been asked to take this event as an opportunity to maximize their business by increasing the number of people visiting them.  This is possible by upgrading staff and system by getting training in food safety (Ministry of Food Processing, 2009). The Government plans to undertake similar schemes in other cities to improve safety and hygiene of eating establishments.  Ministry of Food Processing Industries (MOFPI), has launched a scheme for improving the quality of street foods. This will look into aspects of food safety and hygiene. Food safety norms may not only be restricted to big malls and restaurants but also be extended to road-side eateries throughout the country. Every citizen irrespective of any income bracket is entitled to have food that is safe.


Since the food handlers and street vendors are from poor socio-economic background, poorly trained and do not practice good personal hygiene and sanitation, the outbreaks of food-borne illnesses has become a common scenario.  Food safety knowledge and practices of low-income adults was studied by Wenrich et al.,(2003).  Promoting awareness of the risk associated with poor hygienic practices, special attention to the training of vendors in safe food practices is needed.  The training should include segments on nutrition, food safety, hazard analysis, critical control and preventative measures, environmental sanitation and personal hygiene (Chandra et al.,2007).


Hence, food safety education and training are the most effective methods to prevent food borne illness.  A food handler / street vendor must not only know “What” to do, but also “how” and “why” it is being done (Sheth,2007). Hence, the “Food Safety Education” would not only enhance the knowledge but also improve the attitude and practices, so that food safety could be achieved thereby it safeguards the health of the people eating outside their home (Maranghi et al., 2006 and Rao et al., 2009). India with diverse people and culture ranks among the leading countries of the world in terms of growth and overall development.  The country accounts for 16.5 per cent of the world’s population, but it contributes to more than 20 per cent of the world’s share of diseases.


India now requires safe food delivery systems to the consumers to meet the global market challenge.  There is an urgent need to deliver safe food, zero contamination.  Hence, there is a need to develop total food safety systems.


Since no systematic studies are available in this regard and the year “2009” had been declared as “Food Quality and Safety Year” by the Ministry of Food Processing Industries, Government of India, the present study was undertaken to promote safe food handling practices among food handlers and street vendors. The goal of food safety monitoring also helps consumer to get wholesome food since consumer’s confidence in the safety of food is decreasing (Sivakumar, 2008).  It is also important to obtain consumer’s opinion about street food / food from small-scale food establishments. Hence, the need for the present study.


The specific objectives of the study are: To

a) Assess the knowledge, attitude and practices of food handlers and street vendors on food safety.

b) Observe the safety and hygienic practices adopted by street food vendors / food handlers in small scale food establishments.

c) Develop education materials on food safety.

d) Impart and evaluate the health and food safety education to selected street food vendors and food handlers.

e) Collect data on consumer’s opinion about street foods / food from small-scale establishments.

II. REVIEW OF LITERATURE
The present study titled “Development and Evaluation of Educational Modules on Food Safety for Street Food Vendors and Food Handlers” is reviewed under the following headings:-

A.
Food safety – need and criteria

F. Food spoilage, food borne diseases and their control

G. Role of food safety education in food safety and quality

H. Need for educating street food vendors / food handlers

I. Development of educational modules on food safety

A.
FOOD SAFETY – NEED AND CRITERIA


 The food consumed should be adequate not only in terms of quantity but also be of good quality, free from biological contaminants such as microbes and parasites, chemical and physical contaminants. (Bhat, 2003).  The Indian social and cultural Practices are passing through a rapid transition. This weaning away from traditional practices brought about a rapid modernization and significant changes in food preferences.


Foods prepared in unorganized sector is unique in India and in the absence of quality control measures, poor quality packaging material, improper transport of foods, use of contaminated water, high turn-over of food handlers, lack of personal hygiene and non judicious use of colorants and preservatives are observed.  These pose considerable food safety hazards. The popularity of these foods among consumers clearly reflects an urgent need for stringent food safety regulation for these food processing units and consumer sensitization on food safety issues (Sharma and Gambhir, 2009).


The concept of eating out is surely catching up in India, compared to 2.7 times a month in 2003, urban Indians now have a repast outdoor six times in a month in 2008 (Dhingra1, 2009). The major extensive and frequent themes related to food safety concerns were storage conditions and preservation of left overs, proper handling and preparation of foods (Julie, 2009).


An understanding of the status of their food handling knowledge and practices is needed (Rao et al., 2007).  There has been limited, rather no research on food safety knowledge and behaviours of food handlers and street vendors in India.  Food safety has become a shared concern among both developed and developing countries (Babicka et al., 2005).


Denise et al (2009) stated that food safety and preservation programs pertinent to local food systems are needed and results will help guide resource allocation and program development strategies. Our most important aim should be to strengthen the efficiency of risk communication relating to food safety issues, if we want to preserve the fragile confidence of the consumer (Banati  et al., 2004).


A major hazard is the most unhygienic toilet habit includes that of those who prepare and handle food in restaurants where thorough and meaningful washing of the hand with soap and water seldom happens unless they are well educated and health conscious.  But, there are millions who must be taught the rudiments of personal and societal hygiene (Varghese, 2006) and the World Bank experience of investing in food safety indicates a number of issues that frequently surface including i) confusion between safety and quality; ii) over regulation; iii)selective enforcement; iv) lack of integration of food laws and regulations in the overall legislative systems; v)multiplicity of responsible agencies and vi) the mismatch between standards required in OECD and in a developing country.  It is recommended to improve awareness, simplify rules, improve skills and infrastructure, adopt food safety monitoring to local conditions.  It is also recommended to ensure stronger voice of the poor in the food safety decisions and a greater participation of the poor in the international standards (Veen  et al., 2005).

 
The relationship between water quality and food safety is currently regulated by different legislative acts on the environment and food (Ottaviani et al., 2005). Food safety regulations are evolving to performance based regimes in which firms have greater flexibility and responsibility in adopting effective controls within such a context (Cho et al., 2009).


Inspite of the stringent regulatory provisions, surveillance studies have shown use of non-permitted synthetic colouring matters like textile and industrial dyes. The major food safety problem arising from packaging materials are the migration of plastics to foods. Studies carried out in developed countries have clearly demonstrated that the chemical ingredients of the plastics migrate to the foods stored in the plastic containers which could be posing health hazards to the consumer (Bhat, 2003).


MSG has long been associated with allergic response in restaurant settings. But, despite descriptions of moderate to severe reactions to the alleged offending food, double blind challenges failed to establish a link and reactions were in consistent and not reproducible (Karenstein 2009).


Consumers appear to be more interested in convenience and saving time than in proper food handling and preparation.  There are many food handling errors that can cause food borne illness in food retail establishments including poor personal hygiene and cross-contamination.  Research has also described failure to avoid unsafe foods, neglect of cleaning and sanitation, improperly trained staff and unaware consumers as other threats to food safety (Herrmann et al., 2000, Medeiros et al., 2001, Stivers et al, 2002 and Medeiros et al., 2004)  In most countries, organic wastes and sewages are discarded on street.  This provide harborage for insects and other animals and promote microorganisms growth.  Flies, rain and wind wastes are dispersed and can be transported to uncovered street-vended foods and cause the physical and microbiological contaminations


Street food vending can become a problem in terms of degradation of the environment, deterioration of law and order and jeopardy to the health of the consumer from food sold under unregulated conditions. Consumers also, consider more sanitary and hygienic way of food preparation as a criterion for choosing a specific food service establishment (Gurudasani et al., 2008).


The Ministry of Food Processing Industries has also been implementing various plan schemes for promotion and development of food processing in the country. The Government is anxious to ensure the safety, hygiene and quality of food and to protect the health of consumers and to establish a follow-up action in order to ensure the effectiveness of the recall and prevent a repetition. (Dhingra2, 2009).

B.
FOOD SPOILAGE, FOOD BORNE DISEASES AND THEIR CONTROL


The term “Food – Borne” disease is defined as “A disease usually either infectious or toxic in nature, caused by agents that enter the body through the ingestion of food” (Rajasekaran, 2008). The decisions on food safety involve consideration of a wide range of concern including the public health impact of food borne illness, the economic importance of the agricultural sector and the food industry and the effectiveness and efficiency of interventions (John, 2008).  


WHO reports suggest that food borne disease is a significant contributor to mortality from diarrhoeal disease. It is estimated that almost 70 per cent of the approximate 1.5 billion episodes of diarrhoea that occur in the world annually are directly caused by biological or chemical contamination of foods (Banumathi, 2008).


Food borne diseases causes an estimated 76 million illnesses, 3,25,000 hospitalizations and 5000 deaths in the USA according to Centre for Disease Control and Prevention and 23,66,000 cases, 21.138 hospitalizations and 718 deaths in United Kingdom (Adak et al., 2005).


Twenty-two member states and two other European countries submitted information on food-borne outbreaks in 2007. In total, 5609 food-borne outbreaks were reported by Member states in 2007, a slight decrease of 2.2 per cent compared to 2006.  Together 36.1 per cent of the reported outbreaks were classified as verified. The verified outbreaks affected 39,727 people resulting in 3,291 hospitalizations and causing 19 deaths. In addition, the two Non-Member States reported 93 food-borne outbreaks, of which 38.7 per cent were verified and 1,475 people were affected, resulting in 55 hospitalisations and causing five deaths. France and Spain reported most (73.0%) of the verified outbreaks in the EU (Community Summary Report, 2009).


Many countries including, developing countries like India lack surveillance and reporting systems and therefore statistical estimates are not available.  It is therefore, not surprising that the importance of food borne diseases due to contamination of food has not been well recognized by many countries including India.  Hence, food safety is of paramount importance in this respect.  (Gopal, 2008).



Most of the food borne diseases that are recorded in India are of bacterial origin. The most important bacterial organisms in the Indian Context are Staphylococcus aureus, Salmonella, Bacillus Cereus, Vibrio Parahaemolyticus and E.coli (Cardinale et al., 2005) and the incidence of food borne infections caused by Salmonella SPP has increased dramatically during the past few years (Tunung et al., 2006).


There have been several documented cases of food poisoning outbreaks due to street foods.  The top three reasons for food poisoning include poor time, temperature control, cross contamination and poor personal hygiene (Desai, 2009).


A cholera epidemic in Pune city was traced to contaminated sugarcane juice containing ice. Fruits and vegetables have been implicated as vectors of food borne illness.  Recent attention on food borne illness has raised awareness of the potential of fresh fruits and vegetables to serve as vectors for human pathogens.


Basic hygiene requirements, protection against flies, hygienic manner of merchants, proper use of wrapping materials, frequently cleaning the premises are just some of the basic measures that could be taken (Sovjak et al., 2004).


To identify and prioritize successful food safety intervention, it is important to attribute the burden of human illness to specific sources. Defining scientific concepts and harmonizing terminology for “Source attribution” is essential for understanding and improving attribution methodologies and for sharing knowledge within the scientific community (Pires  et al., 2009).


It is possible to understand the micro and hygienic problems associated to street-vended foods to be processed using food safety objective (FSO) approach.


By assembling and analyzing the data systematically, the safety assurance level can be evaluated at every step of the street-vended food production chain. This method allows the detection of strengths and weaknesses of the street food  (CAC, 2004).


As Mensah et al (2002) rightly pointed out that the outbreak itself, is always associated with the initial contamination. A large hepatitis A outbreak associated with eating a food item with green onions at a restaurant in USA was reported.  A case control study was  conducted to identify menu items or ingredients which caused that illness.  Menu items associated  with illness contained uncooked or minimally heated fresh green, onions (Dato et al.,2003).


A study conducted by Arcangelo et al (2004) to determine the effectiveness of washing and boiling to remove pesticide residues in potato peel and pulp from commercial potatoes cultivated by organic practices revealed that cooking potatoes by boiling is important in reducing the concentration of organophosphate and carbomate residues.


To effectively reduce the occurrence of food borne illness risk factors, operators of food service establishments and street vendors must have the responsibility for implementing food safety management systems to prevent eliminate or reduce the occurrence of food borne illness risk factors.    Application of HACCP brings benefits to the society by enhancing food safety and reducing the number of food borne illness. Improvements in the implementation of HACCP are needed (Maresca et al., 2005).


Viral particles can be transmitted by different routes such as contaminated food and water.  People usually get affected orally, after ingestion of products contaminated during processing or subsequent handling or preparation (Vasickova et al., 2005). Asselt et al., (2008) suggests good hygienic practices to reduce contamination.



Forming the food safety working group, increasing the number of food inspectors and updating food labels, are just some of the measures proposed to revitalize out food safety system (Rear Admiral Steven Galson, 2009). Adotely (2009) suggests that the Central Government should designate areas for street food vendors providing running water and electricity. This would create a more hygienic environment and supervision of the trade could also be better.


Coimbatore Corporation has taken up initiatives to implement the street vendor projects for the first time in the State under National Policy on Urban Street Vendors (Haldoraj, 2010).


A series of classes with the message of clean, separate, cook and chill and behaviours validate to reduce the majority of consumer food borne illnesses (Joyce, 2009). A discussion of specific practices will make an impact to reduce the risks (Gettings, 2009).


In Greece and the United States of America representing examples of developed countries, legislation on street vending covered most of the areas of interest namely, licence acquisition, sanitary control, types of food sold by hawkers, preparation of these items and methods of distribution.  Licenses and permits were issued to registered vendors, which enabled regular inspections from health department officials (Matalas et al., 2000).


In Asian countries, there was no uniformity with regard to licences and health certification. Street food activities were merely tolerated and in some cases even ignored. In India and Korea, street food was often taken as a passing phase and was therefore not being controlled, despite comprehensive regulations of food, ensuring quality and safety thereof.  In Sri Lanka, Bangaldesh, Vietnam, Thailand and Indonesia, the activities of hawkers were also strictly controlled by various laws and by-laws, regarding the premises related to the production, distribution and selling of food, including street foods (Bhat and Waghray, 2000).


The absence of regulations, particularly in developing countries resulted in vendors handling their enterprises according to informal rules, dictated by their social environment in polluted sites characterized by poor environmental hygiene.  Legalisation of street foods was therefore necessary, if equitable. The same applies even to small scale food establishment.

The foods were often prepared under non-sanitary conditions and stored for long periods in unsuitable conditions before selling. Against this background, it was understandable that Governments were constantly concerned with the safety and quality of foods sold on the streets or in any other public place (Kidiku, 2001).


Although street foods / foods from small scale food establishments were tasty and convenient, the lack of attention to hygiene and poor access to clean water and waste disposal could unfortunately turn a quick meal into a nasty bout of food poisoning (FAO, 2001).


Risk communication and education to promote safer handling of food can be the best way of managing the risk of food borne illness.

C.
ROLE OF FOOD SAFETY EDUCATION IN FOOD SAFETY AND QUALITY:


Education has been recognized as a very basic requirement for any change to be brought about (Jamuna, 2008) and there is a need for broad-based food safety education to make people aware of adopting correct practice and desired quality parameters (Rao et al., 2009).


As the health and economic benefits of local food systems become more evident so does the need for relevant education programmes (Denise, 2009).


Food safety education is a critical part of the overall strategy to reduce the incidence of food borne illness and complements regulatory and other activities. Meeting the huge challenge of food safety in the 21st century will require the application of new methods to identity, monitor and assess food borne hazards.  Both traditional and new technologies for assuring food safety should be improved and fully exploited. This needs to be done through education of professional food handlers, street vendors and consumers (Barro et al.,  2002).


Risk communication may be carried out in association with public health and food safety education programmes. When there is evidence that a risk to human health exists but scientific data are insufficient or incomplete, the food safety authorities should not proceed to elaborate a standard but should consider elaborating a related text, such as code of practices. This will help in minimizing the possible risk in the system ( Sardana and Sardana, 2009).



Ohio Food Nutrition Programme (FNP) reduces an individual’s risk from food-borne illness by reasonable assumptions for the effects of the FNP educational intervention (Joyce, 2009).


The Expanded Food and Nutrition Education Program provides nutrition information including food safety information to low income population is an important source of food safety information in many communities as well (Trepka et al., 2006).


Food Safety Education is more effective when messages are targeted toward changing behaviours that have the greatest impact on preventing food-borne illness and knowledge of the food handlers  / street vendors about food hygiene and their educational level are important to food safety (Kershaw, 2005). Food safety education in Face to Face social settings would be effective (Hafez,2004; Lyonga, 2009).


An integrated action plan on street foods should have a strong educational and training component (Moses,2003; Aletta,2005). Food handlers need to be trained in food hygiene and good food handling practices and also in small business management. They should be knowledgeable about regulatory aspects of preparing and selling street foods. It is desirable that such training be imparted within an overall programme for street food improvement. As far as possible, such qualified vendors should be asked to wear something distinctive, such as an apron or a badge, which may also give them recognition and an enhanced sense of pride in their work. Preparing training modules and materials for training of trainers and vendors as well as the organizing of training is needed. Preparing and disseminating education material and media messages on food safety issues, including food hygiene, sanitation, food colourings other additives and nutrition issues are the need of the hour. Such information could then be used in developing educational programmes for the consumers and also for training of vendors to promote preparation of more nutritious foods.  (Asian Network for scientific information, 2007).


The street-vended foods / foods from small scale establishments contamination mechanisms has to be identified and improvements pathways should be suggested to improve food safety and quality which could be made possible only by food safety education.

D.
NEED FOR EDUCATING STREET FOOD VENDORS / FOOD HANDLERS-


The Food and Agricultural Organization of the United Nations FAO/WHO (2003) defined street foods as ready to eat foods and beverages prepared and sold by vendors and hawkers in streets and other similar public places.


Public catering is the preparation and distribution of cooked food for a group of persons. The trend of eating outside ones own home is on the increase due to a variety of reasons such as rapid urbanization, increased industrialization, changing life style and breaking from traditional joint family system, increased number of working women, economic prosperity and increased tourist potential. It is important that food service establishment recognize their responsibility towards their customers and take enough safety precautious to prevent ill health among consumers (Bhat, 2003).


Working with street food hawkers and giving them training on the sanitary preparation of street foods is being explored by the FNRI, (Guzman, 2006). A food recall includes any corrective action needed to protect consumers from potentially adverse, effects contaminated food (Sardana and Sardana., 2009).



The bacteriological  standards of foods will deteriorate with the time it is kept exposed at ambient temperature. Sometime due to temptation to sell everything and recover cost and make profit and sometime due to the fact that they are totally ignorant about the safety criteria, vendors will resort to sell those substandard products to consumers. Hence Training programme need to be organized for vendors free of cost.


In Vishakapatnam experiment, sixty street vendors from different parts of city were given fifteen lessons in which motivation and orientation, food borne illness and their prevention and safe food practices, procurement and storage of food ingredients, use of left over foods, keeping themselves and their workers healthy, personal grooming and adoption of good habits, among others were discussed. (Baisya, 2009).


Market survey of mushrooms (prime ingredient in street foods / small scale food establishment) indicated that caliform contamination was a major hazard in fresh mushroom and critical control points identified were the personal hygiene of the food handlers.  Intervention strategy suggested in this industry was food safety education to food handlers as many of them were involved in hand picking.  Knowledge attitude and practices of food handlers on food safety indicated that majority are unaware of role of personal hygiene in food safety (Bhat, 2003).


Education of public health personnel, and of street vendors and food service personnel as well as the education of the public who either bought street vended foods or became street vendors themselves, might reach the core of the problem.  It was reported that there were inadequacies in knowledge and emphasized the need for educational programme to control food borne diseases (FBDs) and prevent outbreaks in food service industry (Angelillo et al., 2001).


Those engaged in food operations who come directly or indirectly into contact with food should be trained, and / or instructed in food hygiene to a level appropriate to the operations they are to perform (Sridar, 2008).



In order to address problems regarding ignorance on appropriate storage of home prepared foods before selling on the streets, hygiene practices during preparation and selling of street foods and proper disposal of waste water and kitchen garden ,educational programmes should be introduced in order to improve the knowledge of the street vendors as well as the quality of the street foods in the long run. The FAO, in collaboration with the Government of South Africa, created a series of  educational products ,to assist vendors and food inspectors in making the sale of street foods a safer and more profitable enterprise. Vendors also realize the benefit of training/education, they became more willing  to participate in these pragrammes . Cetherine Bessy, a consultant in FAO’S food quality and standard service ,commented on  the positive outcome of such training in Dakar (FAO,2001).


MOFPI has released 100 days agenda to set up as many as 350 food-processing units. The Ministry’s first priority is to ensure supply of trained manpower at all levels. To achieve this, the ministry is planning to train 10 lakh skilled workers and 5 lakh women entrepreneurs within the next five years (MOFPI1, 2009) which indicates the importance on training food handlers/street vendors.

E.  DEVELOPMENT OF EDUCATIONAL MODULES ON FOOD 

SAFETY


The more tools health professionals have to deliver nutrition information, the more effective the communications (shelly,2005). Nutrition education materials are not well developed , and little research has been published about their ddevelopment (Barbara,2005)


To promote Colorado foods, qualitatively assessed posters was developed . Results indicate that educational materials are simple way to change attitudes. Evaluating these materials with the intended audience is an important step in ensuring the respondent’s interest in the materials (Savage,2005).


The development of culturally appropriate educational materials is also recognized by Debra (2005), Dhivya (2008),Jevsnik(2008) and Kavita et.al (2007).

Findings show that the use of different types of educational techniques like posters ,modules etc leads to a significant increase in nutrition knowledge and attitude (Sadri,2005) which applies even to food safety education.


Information, communication and education materials such as posters/charts and leaflets ,video film was also being developed by Sheth et al., (2007) to impart education to the cafeteria staff and the reinforcement of food safety messages through charts/posters and leaflets is an reason for improved knowledge and practices observed among the cafeteria staff.

Neena Joshi (2002) stated that Nutrition and health related messages incorporated in the educational materials were successfully transmitted to the target group.

III.  METHODOLOGY

The methodology involved in the conduct of the research study titled “Development and Evaluation of Educational Modules on Food Safety for Street Food Vendors and Food Handlers” was carried out in the following steps:

G. Selection of area and subjects

H. Assessing the Knowledge, Attitude and Practices (KAP) of food handlers and street vendors on food safety

I. Observing the safety and hygienic practices adopted by street food vendors / food handlers

J. Developing educational module on food safety

K. Imparting food safety education to street food vendors / food handlers and studying its impact on KAP

L. Data analysis and interpretation

A.
SELECTION OF AREA AND SUBJECTS


Coimbatore, also referred to as the “Manchestor of South India”, is the second largest city in Tamil Nadu, next to Chennai. Coimbatore City including its sub-urban areas has a population of 2.4 million people.  Coimbatore cuisine is predominantly South Indian with rice as its base. However, the population of Coimbatore is multi-cultural due to the influx of migrant population from various regions of the country and this reflects in the food as well.  Street foods and small scale food establishments can be seen every where in the city and rapid urbanization and increase in number of working women further supports the existence of these eateries.  The city’s improper underground drainage or sewage system also poses threat to the quality of foods served both in the streets and in small-scale food establishments. The street vendors and food handlers in small-scale food establishments generally lack proper food handling practices primarily because of their ignorance.   Although sporadic attempts have been made to find out the pattern of street foods available in the city, detailed studies on the food handlers in small scale establishments / street vendor’s knowledge, attitude, practices, beliefs, impact of educational materials on their knowledge, attitude, practices remain unexplored. Hence, for studying the knowledge, attitude and practices of street food vendors and food handlers, a total of 61 samples constituting 31 street food vendors and 30 food handlers in small scale establishments from urban areas of Coimbatore were selected based on the criteria such as the most crowded street vending stall, food establishment and availability of street food vendors and food handlers in those areas.   The samples were selected based on “Purposive sampling”.  It was planned in such a way that the street food vendors / food handlers were covered from North, East, West and South zones of Coimbatore.  The area selected for the study is given in Fig.1.









FIGure 1

Areas of  Coimbatore city selected for the study

A total of 100 consumers of both street foods and small scale establishment who were co-operative to participate in the study were selected to obtain their general opinion about food safety and reasons for dining out. 

B.
ASSESSING THE KNOWLEDGE, ATTITUDE AND PRACTICES (KAP) OF FOOD HANDLERS AND STREET VENDORS ON FOOD SAFETY
In India, where street foods are gaining overwhelming momentum, equally strong efforts with broader dimensions are needed to explore the study of the street food / food from small scale food establishments (NFI, 2009).  The reports and findings of several authors point out that the hazards in the consumption of foods is due to poor handling and hygienic practices adopted by vendors and handlers in small establishment.  Many street vendors were untrained in food hygiene and sanitation and worked under unsanitary conditions (Johnson, 2009).

The Food Safety and Standards Authority of India (FSSAI) is developing safety standards for restaurants and plans to gradually implement these.  The standard check, which will be conducted on vendors, small sized eateries as well as cafes, will include parameters like water, other ingredients used for cooking, utensils as well as hygiene standards maintained at the eateries, transport, storage, food preparation, handling, location of vendors, utensils and cutting tools used, pest controls and disposal of waste, disposal of left overs etc (Dhingra3, 2009).

There are general barriers to follow food safety recommendations such as “cook”, “chill”, “separate” and “clean”. These barriers have to be identified  (Julie, 2005 and Trepka et al., 2006).
In order to determine the beliefs, attitudes, practices and knowledge of the food handlers in small food establishments / street vendors regarding food safety, the barriers they encounter in practicing good food safety and the factors which will motivate them to improve food handling practices, a specially designed questionnaire was used as a tool.

A questionnaire consists of a number of questions printed or typed in a definite order in a form or set of forms (Kothari, 2004).  Basic questions regarding food safety such as contamination, spoilage, adulteration, food poisoning, etc. were included in the questionnaire (Appendix I).  The combination of quantitative (Questionnaire prepared for the study) and qualitative (interview) methods was used in the study so that topics could be discussed more completely and in greater depth.  A total of nineteen questions were included in the questionnaire under these aspects.

After the formulation of the questionnaire it was pilot tested and relevant corrections were carried out before the actual administration to the samples in order to get the responses from the street vendors / food handlers accurately. The investigator created rapport among all the vendors and food handlers and obtained their willingness to be the participants of the study.  The questionnaire was then administered to thirty food handlers in small-scale food establishment and thirty-one street food vendors from the urban areas of the city. Each question was asked to the street vendor and food handlers by the investigator and the responses were recorded accurately.

The questions consisted of multiple-choice options. Street vendors and food handlers giving responses other than those choices were also recorded carefully. Street vendors / food handlers were encouraged to give their own opinions / feelings about the questions, so that, exact information about their knowledge, attitude and practices could be obtained. 

Parallel to changes in working and social life, habits of dining out have become central everyday concerns (Aksoydan2, 2007). Hence, the study also investigates consumer’s opinion on food safety.

To reach this objective through a reliable instrument, a questionnaire was developed (Appendix. II). The study was conducted with street food consumers and consumers of small-scale food establishment. This questionnaire consisted of basic questions relating to the opinion of the consumers regarding food safety. A total of twenty-eight questions were included in the questionnaire.  It was then administered to one hundred consumers (50 street food consumers and   50 food establishment consumers).

C.
OBSERVING THE SAFETY AND HYGIENIC PRACTICES ADOPTED BY STREET FOOD VENDORS / FOOD HANDLERS 


Street foods often do not meet proper hygiene standards, in large part because of weak regulatory systems, inadequate food safety laws, lack of financial resources to invest in safer equipment and lack of education for food handlers (FAO, 2007).


To assess the safety and hygienic practices adopted by street food vendors and food handlers, a simple observation schedule (check list) together with the questionnaire was evolved.   This checklist covered aspects like general cleanliness maintained in the premises, food preparation environmental pollution, pest control measures, waste disposal and other facilities.  A total of 31 questions were included to cover these aspects.    The investigator spent a maximum of 30 minutes with each vendor for observing the sanitation practices followed by them while handling the food. Careful observation of the prevailing safety and hygienic practices of street vendors and food handlers on the above mentioned aspects were recorded by the investigator(plate.1).  General information regarding the background details of vendors / food handlers and vending stall / food establishment were also collected.  A total of 19 questions were included to cover these aspects (Appendix I).

D.
DEVELOPING EDUCATIONAL MODULE ON FOOD 

SAFETY



Nutrition and health related messages incorporated in the education material were successfully transmitted to the target group (Shelly, 2005; Savage, 2005; Sadri, 2005; Sheth, 2007; Kavita, 2007 and Joshi, 2002).


The practical application of risk communication in relation to food safety involves all aspects of communications among risk assessors and the public.


This includes the following components:

· Mechanisms of delivery

· Message content

· Timeliness of the communication

· The availability and use of supporting materials and information

· The purpose, credibility and meaningfulness of the communication

· To explain the magnitude and severity of risks associated with food borne hazards in clear and comprehensible forms (Sardana and Sardana1, 2009).

            
The findings of the initial survey and the observation made, clearly revealed a gross negligence of hygiene and safety measures among the street vendors / food handlers while handling food materials.  They were ignorant about the safety and hygienic measures to be followed while handling the food and the nutrition and health facts.  Hence, food safety education was imparted.  As a first step, the lessons to be taught were finalized based on the areas of weakness in the knowledge and practices of the street food vendors and food handlers revealed from the initial survey. Appropriate educational modules like poster, flip chart, calender module, album kind of module, flower chart, a module in which an arrow is made to coincide with a name of micro-organism and to have information on that microorganism, unique chart work which was divided into segments, each segment explaining different topics and cart wheel like module(Plate 2), were prepared incorporating all the lessons to be taught in a more simplified and abbreviated form with pictures.

Preparation of booklet:-


A booklet was prepared in the local language (Tamil) related to food safety.


The booklet was prepared in such a way that it could be used as a guideline for food safety by the street vendors and food handlers in small scale food establishments (Appendix III).

DETAILS OF EDUCATION PROGRAMME

	Topic and content
	Methods and aids used

	Food safety, food borne diseases, sanitation and food packaging:-

Definition, micro-organism, symptoms of food borne diseases, danger zone, hazards of improper sanitation, high risk foods, source of contaminants, environmental cleanliness, reasons for food borne diseases, hazards of using plastic plates, permitted and non-permitted colours.
	Chart work

	Food preparation:-

Importance of buying fresh vegetables for cooking, washing vegetables before cutting, to cut vegetables as big pieces, to remove peel of vegetables as thin layer, importance of adding vegetables after the water boils, to avoid using cooking soda in vegetables, to avoid cooking food for long time, importance of serving food hot.
	Flip chart

	Safety and Hygienic Practices:-

Putting up the vending stall in environmentally pollution free area, importance of using head cap, gloves, avoidance of smoking while cooking, need for protecting foods during transportation to the point of sale.
	Album module

	Food Safety Pyramid:-

Precautions that to be taken right from the cleaning of food establishment / vending staff, washing vegetables, cutting boards, before cooking, preparing foods in hygienic way, lidding foods after cooking, which leads to consumer satisfaction, healthy and happy family and developed India. Moral value that every consumer to be treated as one of their family members.
	Poster

	HACCP

Importance of finding the CCP’s during food preparation.
	Flower chart

	Adulteration:-

Common adulterants in foods.
	Module like a cart wheel


	Hazards of micro-organisms:-

General informations on micro-organism, symptoms of disease, incubation time etc.
	A module in which a arrow is made to coincide with a name of micro-organism and to have  information on that micro-organism

	Laws/Acts related to food:- PFA, Essential Commodities Act, FPO and the year launched.
	Calender module


E.
IMPARTING FOOD SAFETY EDUCATION TO STREET FOOD VENDORS / FOOD HANDLERS AND STUDYING ITS IMPACT ON KAP 

FAO recommends that every street food vendor / food handler in food establishment should undergo a basic training in food hygiene before obtaining license. Food safety education was given to the food handler / street vendor using the modules developed for the purpose.  Out of  the total sixty one samples, (thirty one street vendors and thirty food handlers) studied for assessing the KAP, thirty samples constituting fifteen street vendors and fifteen food handlers were selected as sub samples for impact evaluation study. Food safety education was imparted to each food handler/street vendor individually (plate 3)since, they were located in different areas and it is difficult for them to assemble in a common place. Training sessions was conducted according to their leisure time which was usually after 11. a.m. or 3 p.m.  Their leisure time was completely utilized by the investigator to impart food safety education. They were approached individually and were given food safety education covering all aspects using the modules developed in a simple and understandable way. The street vendors and food handlers were requested to follow the basic sanitation / hygienic practices which was taught by the investigator.

The imparted food safety education was evaluated using the questionnaire after 15 days. A total of 23 questions were asked (to assess knowledge) and observed (to assess attitude and practices after intervention) and the response and observation were recorded by the investigator.  A scoring schedule to evaluate the KAP regarding food safety was evolved as given in Appendix IV and their KAP was expressed in terms of scores out of a total of 65 . 

F.
DATA ANALYSIS AND INTERPRETATION

The data obtained in the present study was analysed and paired ‘t’ test was applied to assess improvements in knowledge, attitude and practices. 

The methodology carried out in the study is presented in Figure 2.
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IV. RESULTS AND DISCUSSION

The results of the present study titled “Development and Evaluation of Educational Modules on Food Safety for Street Food Vendors and Food Handlers” are presented and discussed under the following headings:-

D.      Background details of street food vendors and food handlers

E.      Facilities and infrastructure of street vending stall / small scale           establishments

F.      Knowledge, attitude and practices of street vendors and food    handlers

1.  Knowledge towards food safety

2. Attitude / practices towards food safety

3. Attitude /practices towards personal health and hygiene

4. Safety and hygienic practices

5. Cooking practices

    D .        Awareness on food safety among consumers

    E.         Impact of food safety education on knowledge, attitude and practices 


of street vendors and food handlers

A.
BACKGROUND DETAILS OF STREET FOOD VENDORS AND 

FOOD HANDLERS

1. Background information
The background details of 61 vendors (30 food handlers + 31 street vendors) selected from the urban areas of Coimbatore city was studied and is given in Table I.

TABLE I

BACKGROUND DETAILS

N=61

	Criteria
	Category
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	Gender
	Male
	22
	70.97
	26
	86.67
	48
	78.82

	
	Female
	9
	29.03
	4
	13.33
	13
	21.18

	
	Total
	31
	100
	30
	100
	61
	100

	Marital Status
	Single
	10
	32.26
	4
	13.33
	14
	22.80

	
	Married
	21
	67.74
	26
	86.67
	47
	77.20

	
	Total
	31
	100
	30
	100
	61
	100

	Age(Yrs.)
	<21
	2
	6.45
	0
	0.00
	2
	3.23

	
	21-30
	14
	45.16
	4
	13.33
	18
	29.25

	
	30-40
	5
	16.13
	12
	40.00
	17
	28.07

	
	40-50
	6
	19.35
	10
	33.34
	16
	26.35

	
	50-60
	2
	6.45
	3
	10.00
	5
	8.23

	
	>60
	2
	6.45
	1
	3.30
	3
	4.87

	
	Total
	31
	100
	30
	100
	61
	100

	Experience in this field (Yrs.)
	<5
	9
	29.03
	1
	3.33
	10
	16.18

	
	5-10
	9
	29.03
	7
	23.34
	16
	26.18

	
	10-15
	8
	25.81
	6
	20.00
	14
	22.90

	
	15-20
	1
	3.23
	6
	20.00
	7
	11.61

	
	20-25
	1
	3.23
	4
	13.33
	5
	8.28

	
	25-30
	1
	3.23
	3
	10
	4
	6.62

	
	30-35
	2
	6.45
	1
	3.33
	3
	4.89

	
	>35
	0
	0
	2
	6.67
	2
	3.34

	
	Total
	31
	100
	30
	100
	61
	100

	Monthly Income
	<3300
	10
	32.26
	1
	3.33
	11
	17.79

	
	3301-7301
	15
	48.38
	11
	36.67
	26
	42.53

	
	7301-14500
	5
	16.13
	11
	36.67
	16
	26.40

	
	>14500
	1
	3.23
	7
	23.34
	8
	13.28

	
	Total
	31
	100
	30
	100
	61
	100

	Educational Status
	Literates
	
	
	
	
	
	

	
	Primary (1-5)
	4
	12.90
	6
	20
	10
	16.45

	
	Secondary 

(6-10)
	20
	64.52
	12
	40
	32
	52.26

	
	Hr.Sec
	2
	6.45
	3
	10
	5
	8.23

	
	Graduates
	1
	3.23
	4
	13.3
	5
	8.28

	
	Illiterates
	4
	12.90
	5
	16.67
	9
	14.78

	
	Total
	31
	100
	30
	100
	61
	100



With regard to street food vendors, majority of them (70.97%) were males while the rest of them (29.03%) were females. Similarly, majority of food handlers were males (86.67%) and only 13.33 per cent were females.  Totally, male vendors and food handlers out numbered the female food handlers and street vendors. 

A larger number of food handlers and street vendors (77.20%) were married while 22 per cent  were unmarried. Abdalla (2009) stated that most of the street vendors were married.


Majority of the street food vendors were of the age group 21-30 yrs (45.16%) followed by 40-50 years  (19.35%).  With regard to food handlers, most of them (40%) were in the age group of 30-40 yrs followed by 40-50 yrs. age group (33.34%). Chakravarty and Canet (2006) stated that the age of vendors ranged from 20 to 45 years, which is similar to the present study.


Majority of street food vendors and food handlers (26.18%) had 5-10 yrs. experience in this field while around 23 per cent 
 had 10-15 yrs experience. Only few food handlers and street vendors had experience above 25 years.  Abdalla (2009) stated that majority of the vendors had been in food vending work for less than 5 years which is  similar to the present study.


Majority of the street food vendors (48.38%) earned around Rs.3301-7301 as monthly income and come under low income group category while around 32 per cent  earned less than Rs.3000 may be because they did the business as part time. Equal number of food handlers (36.67%) earned Rs.3301-7301 (low income group) and Rs.7301-Rs.14500 (middle income group) as their monthly income. (HUDCO,2007)


Around 64 and 52 per cent of street food vendors and food handlers had secondary level of education. Chakravarthy and Canet (2006) stated that educational levels among street food vendors were low in general . Idowu et al (2006) stated that a higher proportion of the vendors had secondary level of education. 

2.  Procurement of licence, claim on business and partners

Table II shows the details regarding the procurement of licence, claim on business and partners.

TABLE II

DETALS REGARDING PROCUREMENT OF LICENCE,

CLAIM ON BUSINESS AND PARTNERS
                                                                                                              N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Licence

Yes

No
	10

21
	32.26

67.74
	21

9
	70

30
	31

30
	51.13

48.87

	
	Total
	31
	100
	30
	100
	61
	100

	2.
	Claim on Business

Own

Employed
	23

8
	74.19

25.81
	19

11
	63.33

36.67
	42

19
	68.76

31.24

	
	Total
	31
	100
	30
	100
	61
	100

	3.
	Partner

Yes

   Helps always

   Sometimes

   Never

No
	2

2

0

27
	6.45

6.45

0.00

87.10
	4

1

0

25
	13.33

3.33

0.00

83.33
	6

3

0

52
	9.89

4.89

0.00

85.22

	
	Total
	31
	100
	30
	100
	61
	100



Most of the street food vendors (67.74%) had no licence for running this business while 32 per cent  possessed licence.  But most of the small scale food establishments possessed licence to run the business.  Only 30 per cent of them did not have licence.


  In order to bring in safety stipulations to the vendors, the first task should be ensuring that all vendors on the road should be brought under licencing system (Baisya,2009)


Most of the street food vendors and food handlers owned their business (68.76%) while the rest (31.24%) of them were employed. Aloysius (2008) stated that most of the vendors are business owners who are independent from intervention of other parties in managing their daily business activities.Most of the street food vendors (87.10%) and food handlers (83.33%) did not have partners to run their business.  

3. Location of selling, type of shop and bread winner

Table III shows the details regarding the location of selling, type of shop and bread winner.

TABLE III

LOCATION OF SELLING, TYPE OF SHOP AND BREAD WINNER

N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Location of selling

· Market place

· In front of school/college

· Near bus stand

· On the street

· Place of entertainment

· Residence area/ Industrial area
	1

1

4

23

1

1
	3.23

3.23

12.90

74.19

3.23

3.23
	3

0

14

8

0

5
	10.00

0.00

46.67

26.67

0.00

16.67
	4

1

18

31

1

6
	6.62

1.61

29.78

50.43

1.61

9.95

	
	Total
	31
	100
	30
	100
	61
	100

	2.
	Type of shop

· Using pushcart

· Petty shop in front of other shops.

· Selling under the tree/ tents.

· Having a pukka establishment
	18

9

2

2
	58.06

29.03

6.45

6.45
	0

1

0

29
	0

3.33

0.00

96.67
	18

10

2

31
	29.03

16.18

3.23

51.56

	
	Total
	31
	100
	30
	100
	61
	100

	3.
	Only bread winner

Yes

No
	27

4
	87.10

12.90
	25

5
	83.33

16.67
	52

9
	85.22

14.78

	
	Total
	31
	100
	30
	100
	61
	100


The data reveal that small scale food establishments and the street vending stalls were located mostly on the street (50.43%) while around 30 per cent  of the small scale food establishment and vending stall were located near bus stand. Comparatively for around 74 per cent of the street vendors, location of selling was street while 47 per cent of the small scale food establishments were located near bus stands(plate 4). Regarding the type of shop, majority (58%) of the street vendors used push cart for selling their food (Plate 5). Majority of the food handlers (96.67%) had pukka establishment for running the business. Majority of the street vendors (87.10%) and food handlers (83.33%) were the only bread winner in their family.

4.  Personal health and hygiene

Details regarding the personal health and hygiene is shown in Table IV.

                                                     TABLE IV

PERSONAL HEALTH AND HYGIENE                                                                                                                                
                                                                                                                     N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Food groups omitted in daily diet*

· Cereals and Pulses

· Fruits

· GLV

· Milk and its products

· Non.Veg

· None
	0

11

13

4

0

7
	0.00

35.48

41.94

12.90

0.00

22.58
	0

6

8

14

1

6
	0.00

20.00

26.67

46.67

3.33

20.00
	0

17

21

18

1

13
	0.00

27.74

34.31

29.79

1.67

21.29

	2.
	Health problems *

· Insomnia

· Loss of appetite

· Physical fatigue

· Cold and fever

· Others

· None
	11

1

15

0

0

5


	35.48

3.23

48.39

0.00

0.00

16.13
	13

3

16

0

3

2
	43.33

10.00

53.33

0.00

10.00

6.67


	24

4

31

0

3

7
	39.41

6.62

50.86

0.00

5.00

11.4

	3.
	Prepares food when ill

· Always

· Sometimes

Never
	4

4

23
	12.90

12.90

74.19
	1

4

25
	3.33

13.33

83.33
	5

8

48
	8.12

13.12

78.76

	
	Total
	31
	100
	30
	100
	61
	100

	4.
	Working hours / day

· 5-10

· 10-15

· >15
	18

13

0
	58.06

41.94

0
	13

15

2
	43.33

50.00

6.67
	31

28

2
	50.70

45.97

3.33

	
	Total
	31
	100
	30
	100
	61
	100


* -Multiple Response


Most of the street food vendors (41.94%) omitted green leafy vegetables in their daily menu followed by fruits (35.48%). Around 46.7 per cent of  food handlers omitted milk and milk products in their daily diet followed by green leafy vegetables (26.67%).


Regarding their health problems, most of the street vendors (48.39%) and food handlers (53.33%) suffered from physical fatigue due to their long working hours . Around 10 per cent of food handlers stated that the heat from the stove caused health problems. Around 39 per cent  of the street vendors and food handlers suffered from insomnia. Similar findings were shown by Kunateh (2009)


Majority of the street vendors (74.19%) and food handlers (83.33%) never prepared food when they were ill. Abdalla (2009) also stated that ailments like sickness, diarrhoea, nausea temporarily prevented vendors from vending or cooking foods. 


Around 58 per cent  of the street vendors worked for 5-10 hours a day while 42 per cent of them worked even for 10-15 hours including pre-preparation at home.Fifty per cent of the food handlers worked for 10-15 hours a day in the food establishment while 43 per cent worked for 5-10 hours. Kunateh (2009) stated that vendors work for over 12 hours a day under grueling conditions on the street.

5.  Habits and training programme undergone


Details regarding the habits and training  programme undergone is shown in Table V.                           

TABLE V

HABITS AND TRAINING PROGRAMME UNDERGONE                   

                                                                                                             N=61

	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	No
	%
	No
	%
	No
	%

	First aid taken when finger is cut while chopping vegetables

· Suck the blood

· Dip in water

· Use Band aid

· Cotton dressing

· Dip in water and use band aid

· Others
	0

3

22

1

2

3
	0.00

9.68

70.97

3.23

6.45

9.68
	0

0

21

1

2

6
	0

0

70.00

3.33

6.67

20.00
	0

3

43

2

4

9
	0

4.84

70.84

3.28

6.56

14.84

	Total
	31
	100
	30
	100
	61
	100

	Smoking

Yes

No
	7

24
	22.58

77.42
	14

16
	46.67

53.33
	21

40
	34.63

65.37

	Total
	31
	100
	30
	100
	61
	100

	Drinking

Yes

No
	4

27
	12.90

87.10
	10

20
	33.33

66.67
	14

47
	23.12

76.88

	Total
	31
	100
	30
	100
	61
	100

	Cleanliness of nails

· Extremely clean

· Clean

· Satisfactory

· Not trimmed at all
	.

5

24

1

1
	16.13

77.42

3.23

3.23
	3

18

9

0
	10.00

60.00

30.00

0.00
	8

42

10

1
	13.06

68.71

16.61

1.62

	Total
	31
	100
	30
	100
	61
	100

	Food handling training

· Government courses

· Private courses

· Diploma courses

· None
	0

0

2

29
	0

0

6.45

93.55
	1

0

0

29
	3.33

0

0

96.67
	1

0

2

58
	1.66

0

3.23

95.11

	Total
	31
	100
	30
	100
	61
	100



Results reveal that around 23 per cent  of the street vendors had the habit of smoking while 46 per cent of the food handlers smoked. Around 13 per cent  of street vendors had the habit of using alcohol while 33 per cent of the food handlers had the same habit.

It is revealed that majority of the street food vendors and food handlers used band aid when finger is cut while chopping vegetables.Majority of the food handlers and street vendors (68.71%) had clean nails.


Almost all food handlers and street vendors (95.11%) had never undergone any food handling training programme. A few food handlers and street vendors had training offered by Government (1.66%) and Diploma courses (3.23%). 

B.
FACILITIES AND INFRASTRUCTURE OF STREET VENDING STALL / SMALL SCALE FOOD ESTABLISHMENT

            1.Facilities and infrastructure
Table VI shows the details regarding facilities and infrastructure of the   street vending stall / small scale food establishment.

TABLE VI

DETAILS REGARDING FACILITIES AND INFRASTRUCTURE
N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Kilometers to travel to reach the point of sale

· One Km or less

· Two to Five km

· More than 5 km
	22

7

2
	70.97

22.58

6.45
	26

1

3
	86.67

3.33

10.00
	48

8

5
	78.82

12.96

8.22

	
	Total
	31
	100
	30
	100
	61
	100

	2.
	Type of roof

· Tiled

· Asbestos sheet

· Metal Sheet

· Concrete

· Others
	0

1

9

1

20
	0.00

3.23

29.03

3.23

64.52
	6

3

0

14

7
	20.00

10.00

0.00

46.67

23.33
	6

4

9

15

27
	10

6.62

14.51

24.95

43.92

	
	Total
	31
	100
	30
	100
	61
	100

	3.
	Washing facilities

· Extremely good

· Good

· Satisfactory
	2

13

16
	6.45

41.94

51.61
	7

14

9
	23.33

46.67

30.00
	9

27

25
	14.89

44.31

40.80

	
	Total
	31
	100
	30
	100
	61
	100                   

	4.
	Lighting facilities

· Extremely good

· Good

· Satisfactory
	28

3

0
	99.32

9.68

0
	12

13

5
	40.00

43.33

16.6
	40

16

5
	65.16

26.50

8.34

	
	Total
	31
	100
	30
	100
	61
	100

	5.
	Storage facilities

· Extremely good

· Good

· Satisfactory
	0

7

24
	0.00

22.58

77.42
	3

12

15
	10.00

40.00

50.00
	3

19

39
	5.00

31.29

63.71

	
	Total
	31
	100
	30
	100
	61
	100



Majority of the street vendors (70.97%)  travelled one kilometer or even less to reach the point of sale. While 23 per cent travelled two to five kilometers to reach the point of sale which may pose threat to food safety if the foods are not covered properly during this transportation.  Most of the  food handlers (86.67%) travelled one km or less to reach the food establishment.


Majority of the street vending stalls (64.52%) had thin metal sheet roof which is highly corrosion prone, cloth roof, plywood, plastic sheet, steel sheet or wooden roof. Around 29 per cent  had proper metal sheet as roof.  Most of the food establishments surveyed (46.67%) had concrete roof and 23 per cent  of the food establishments had cardboard sheet, thermacoal, tiles and decola sheet as roof.


The washing facilities in the street vending stall in 51.61% of stalls was found to be satisfactory while around 42 per cent of street vending stalls had good washing facilities since these stalls had permanent set up and had access to tap water in the nearby area. The washing facilities in the small scale food establishments (46.67%) was found to be good, while thirty per cent of the small scale food establishments had satisfactory washing facilities.  Most of the food establishments had separate water connection, the reason for good washing facility. Good washing facility would enhance the cleanliness of both serving dishes and the cooking area.


Almost all street vendors had extremely good lighting facility because some of them prepare and sell foods on the street during day time and some of them, sell food in the night which necessarily needs good lighting facility.
The storage facilities of 77 per cent of the street vendors was found to be satisfactory because they had only either push cart, tent or petty shops. Similarly, fifty per cent of the food establishments were found to have satisfactory storage facilities while forty per cent had good storage facility.

2. Exhaust fan, fire extinguishers, type of fuel and utensils


Table VII shows the details regarding exhaust fan, fire extinguishers, type of fuel and utensils.

TABLE VII

DETAILS REGARDING EXHAUST FAN, FIRE EXTINGUISHERS, TYPE OF FUEL AND UTENSILS
N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Exhaust fan

· Installed

· Not Installed
	0

31
	0

100
	20

10
	66.67

33.33
	20

41
	33.33

66.67

	
	Total
	31
	100
	30
	100
	61
	100

	2.
	Fuels used

· Smokeless chullah

· Gas stove

· Pump stove

· Mud stove

· Others

· None
	0

25

3

1

1

1
	0

80.65

9.68

3.23

3.23

3.23
	0

23

1

3

3

0
	0

76.67

3.33

10.00

10.00

0.00
	0

48

4

4

4

1
	0

78.66

6.51

6.61

6.61

1.62

	
	Total
	31
	100
	30
	100
	61
	100

	3.
	Prepared foods kept in *

· Hot pack

· Cassaroles

· Stainless steel container

· Kadai

· Aluminium pot /plate

· Plastic container

· Others


	12

0

14

8

1

0

2


	38.71

0.00

45.16

25.81

.23

0.00

6.45
	20

1

17

6

2

0

1
	66.67

3.33

56.67

20.00

6.67

0.00

3.33
	32

1

31

14

3

0

3
	52.69

1.67

50.92

22.90

4.95

0.00

4.89

	4.
	Fire extinguishers

· Installed

· Not installed
	0

31
	0

100
	9

21
	30.00

70.00
	9

52
	15

85

	
	Total
	31
	100
	30
	100
	61
	100

	5.
	Availability of utensils

· More adequate

· Adequate

· Manageable

· Inadequate
	3

28

0

0
	9.68

9.32

0

0
	4

23

2

1
	13.33

76.67

6.67

3.33
	7

51

2

1
	11.50

83.50

3.34

1.66

	
	Total
	31
	100
	30
	100
	61
	100


* -Multiple response


Results revealed that most of the small scale food establishments (66.67%) had installed exhaust fan. Regarding the type of fuel used, most of the street food vendors (80.65%) and food handlers (76.67%) used gas stove for the food preparation.  About eight per cent of the street vendors and food handlers used wood, coal and kerosene stove also (Plate 6 and Plate 7).

Most of the street vendors (45.61%) stored the prepared items in the stainless steel container. Thirty nine per cent of them, also used hot pack for food to be served hot.  In the small scale food establishments (66.67%) the foods were kept in hot pack and 57 per cent of these establishments also used stainless steel containers. Around five per cent of the street vendors and food handlers used brass, mud pot and glass boxes also. Majority of the small scale food establishments did not install fire extinguisher. Regarding the availability of utensils, both street vendors (90.32%) and food handlers (76.67%) had adequate cooking vessels.

3.  Water facility
Majority of the street vendors (48.39%) had extremely good potable water facility, while 42 per cent had good potable water facility.  Seventy per cent of the food establishments had extremely good potable water facility because they possessed separate water connection to the shop.

It was also seen that majority of the street vendors (35.48%) carried water from their house while 32 per cent fetched water from the communal tap in the street. Majority of the small scale food establishments (56.67%) possessed water connection to the shop as well as bore water. Some street vendors (16.13%) used tank water from the near by park and had personal water connections since they had permanent vending stall/ petty shop set up.

4. Waste disposal

   
  Details regarding the waste disposal is presented in Table VIII .

TABLE VIII

DETAILS REGARDING WASTE DISPOSAL IN THE VENDING STALL / FOOD ESTABLISHMENT

N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Waste disposal method used *

· Dust bins

· Municipality dust bins

· Dumping into pit / burn

· Around shop itself

· Others
	21

13

0

2

1
	67.74

41.94

0.00

6.45

3.23
	10

20

0

0

0
	33.33

66.67

0.00

0.00

0.00
	31

33

0

2

1
	50.54

54.31

0.00

3.23

1.62

	2.
	Drainage / sewage

· Present nearby with improper maintenance.

· Present nearby with proper maintenance.

· Not present in the nearby area

· Present a few kilometers away

· others
	6

9

16

0

0
	19.35

29.03

51.61

0

0
	2

14

14

0

0
	6.67

46.67

46.67

0

0
	8

23

30

0

0
	13.01

37.85

49.14

0

0

	
	Total
	31
	100
	30
	100
	61
	100

	3.
	Excess food left is

· Kept and sold on the next day

- Fridge storage overnight

      - Stored in freezer overnight

· Taken to home for family members

· Given to beggars

· Others
	0

0

7

1

23
	0

0

22.8

3.23

74.19
	0

1

2

5

22
	0

3.33

6.67

16.67

73.33
	0

1

9

6

45
	0

1.66

14.63

9.95

73.76

	
	Total
	31
	100
	30
	100
	61
	100

	4.
	Waste water disposal*

· Thrown outside on the ground

· Thrown into ditch

· Plants are watered

· Others
	10

20

1

1
	32.26

64.52

3.23

3.23
	0

18

0

12
	0.00

50.00

0

40.00
	0

38

1

13
	16.13

62.26

1.62

21.62


* -Multiple Response

The data reveals that majority of the street vendors (67.74%) used dust bins for waste disposal. Around 42 per cent used municipality dust bins. Majority of the small scale food establishment  made use of municipality dust bins.

Sewage / Drainage disposal was not present in the nearby area for most of the vending stall area (51.61%) while 29 per cent  of the street vending stalls had drainage nearby with proper maintenance. Regarding the small scale establishment, around 47 per cent  had no drainage / sewage present in the nearby area while 47 per cent  had drainage in the nearby area with proper maintenance. More than 70 per cent of the street vendors and food handlers did not sell the left over foods next day.  The left over food in the food establishment was given to orphanage, old age home, watchman in the nearby area, fed to cow, customer’s served extra quantity, consumped by labourers, changed into variety rice and served in the night or thrown into the dust bin. While the 74.19 per cent street vendors threw away the food in the dust bin.

Regarding the waste water disposal, majority of the food establishments (60%) and street vendors (64.52%) threw them into the ditch, while 32 per cent of the street vendor, threw the waste water on the ground and 40 per cent of the food establishment had underground drainage to which waste water goes directly. Around 19.35 per cent of the street vending stalls were located near sewages or drainage with improper maintenance and 32.26 per cent of this street vendors threw waste on the ground. Abdalla (2009) also stated that the left over food are usually thrown away (30%), eaten at home (22%), or refrigerated (2%).

5. Cooking practices

Details regarding attitudes/ practices towards cooking practices is presented in Table IX .

TABLE IX

DETAILS REGARDING ATTITUDES/ PRACTICES TOWARDS COOKING PRACTICES

N=61

	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	No
	%
	No
	%
	No
	%

	Appropriate time gap between food preparation and its service to customers

· ½ an hour

· 2 hrs.

· 5 hrs.

· 8 hrs.

· Others
	11

3

0

1

16
	35.48

9.68

0.00

3.23

51.61
	17

5

0

0

8
	56.67

16.67

0.00

0

26.67
	28

8

0

1

24
	46.07

13.17

0.00

1.62

39.14

	Total
	31
	100
	30
	100
	61
	100

	Appropriate time gap between food pre-preparation of vegetables and its preparation

· ½ an hour

· 2 hrs.

· 5 hrs.

· Overnight

· Others
	16

2

0

0

13
	51.61

6.45

0.00

0.00

41.94
	21

1

0

0

8
	70.00

3.33

0.00

0.00

26.67
	37

3

0

0

21
	60.81

4.89

0.00

0.00

34.30

	Total
	31
	100
	30
	100
	61
	100

	Food is heated

· Once

· Twice

· Thrice

· Not at all

· NA
	3

1

0

26

1
	9.68

3.23

0

83.87

3.23
	6

0

0

24

0
	20

0

0

80

0
	9

1

0

50

1
	14.84

1.62

0.00

81.93

1.61

	Total
	31
	100
	30
	100
	61
	100


The data in Table IX reveal that the appropriate time gap between food preparation and its service to customer with regard to street foods seemed to be in the range of 15 minutes to 6 hours time gap. The response was given by 52 per cent  of the street vendors. While 36 per cent  of the street vendors served the prepared foods at half an hour interval. In the small-scale food establishments, majority of them (56.67%) prepared and served them in ½ an hour interval while 26 per cent of them served immediately or within one hour.

Regarding the preparation of food, in most of the small scale food establishments (70%) and street vending stall(51.61%) , the appropriate time gap between pre-preparation of vegetables and its preparation was half an hour. While about 42 per cent of the street vendors responded that the time gap between pre-preparation of the foods and its preparation would range from no gap to one hour gap.

Majority of the street vendors (83.87%) and food handlers (80%) did not reheat the food at all but served them hot as soon as it was prepared.

6.   Serving dishes

The data revealed that the serving dishes in the street vending stall (51.61%) and small scale food establishments (66.67%) were extremely clean because they were served in clean and washed plantain leaves kept over plates in case of street food and in plantain leaves as such in the small scale food establishment. A few street vendors (16.13%) also used paper cups, glass tumblers to serve juice and beverages. Food in the street vending stall (45.16%) was served in plantain leaves, kept over plates. In the small scale food establishments (56.67%) food was served in plantain leaves. Majority of the street vendors and food handlers used polythene covers for packing foods.

7.  Safety measures taken for prepared foods and vessels washing practices

Details regarding the safety measures taken for prepared foods and vessels washing practices is presented in Table X.

TABLE X

DETAILS REGARDING THE SAFETY MEASURES TAKEN FOR PREPARED FOODS AND VESSELS WASHING PRACTICES

N=61

	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	No
	%
	No
	%
	No
	%

	Safety measures for prepared foods *

· Closing foods with lids

· With plantain leaf

· With plastic cover

· Glass box

· Uncovered within a mobile enclosure

· Others
	21

2

0

1

3

4
	67.74

6.45

0

3.23

9.68

12.90
	27

4

0

0

0

1
	90.00

13.33

0

0

0

3.33
	48

6

0

1

3

5
	78.87

9.89

0.00

1.62

6.34

8.12

	Wash water in the bucket is *

· Used once

· Used twice

· Used throughout the service time

· Tapwater used

· Others
	14

5

3

7

3
	45.16

16.13

9.68

22.58

9.68
	3

0

0

22

6
	10.0

0

0

73.33

20.00
	17

5

3

29

9
	27.58

8.07

4.84

47.96

14.84


* -Multiple Response

Majority of the street vendors (67.74%) and food handlers in small scale food establishments (90%) kept the food covered with lids while around 8 per cent of street vendors and food handlers used hot pack or newspaper to cover the foods like vadai.

Nearly 45 per cent of the street vendors used  the wash water in the bucket only once and 23 per cent  used tap water in the nearby area while around 10 per cent of street vendors responded that they take home all used plates and cleaned them in the house. Majority of the food handlers (73.33%) responded that they used tap water connected to the shop for washing the vessels and twenty per cent used bore water, tank water and steamer to wash the vessels.

8. Cooking oil used and artificial additives
Around 41.94 per cent of street vendors and 20 per cent of food handlers  used palm oil which is available at relatively cheaper cost. Majority of the street vendors (51.61%) and food handlers(76.67%) used refined oils. 
Regarding the use of artificial colours / flavours / additives around 36 per cent  of the street venders used food colours namely orange red and lemon yellow while 65 per cent did not use colours at all. Fifty per cent of food handlers used food colours (orange red and lemon yellow) while 50 per cent did not.

9.  Hygienic practices

    
Details regarding hygienic practices is presented in Table XI.

TABLE XI

DETAILS REGARDING HYGIENIC PRACTICES

N=61

	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	No
	%
	No
	%
	No
	%

	Mixing batter

· With bare hands

· Use of ladles

· Use of automatic mixers

· Others

· NA
	27

2

0

1

1
	87.10

6.45

0

3.23

3.23
	26

2

1

1

0
	86.67

6.67

3.33

3.33

0
	53

4

1

2

1
	86.88

6.56

1.66

3.28

1.62

	Total
	31
	100
	30
	100
	61
	100

	Plastic covers

· Blown to open

· Rubbed with hands to open

· Do not use
	0

28

3
	0

9.32

9.68
	1

28

1
	3.33

93.33

3.33
	1

56

4
	1.66

91.83

6.51

	Total
	31
	100
	30
	100
	61
	100

	Frequency of cleaning vending stall / premises*

· Daily

· Weekly

· Fortnightly

· At times of spillages

· Others
	31

0

0

31

0
	100

0

0

100

0
	25

1

0

30

4
	83.33

3.33

0

100

13.33
	56

1

0

61

4
	91.67

1.67

0

100

6.67


* -Multiple Response

Majority of the street vendors (87.10%) and food handlers (86.67%) used bare hands for mixing batter, dough etc. while only three per cent (3.28%) used gloves and cups to mix batter and beverage respectively. Kunateh

 (2009) also stated that majority of food vendors handle food with bare hands with a few washing their hands during food handling.

Majority of the street vendors (90.32%) and food handlers (93.33%) rub with hands to open the plastic cover used for packaging.

Street vending stalls and food establishments (91.67%) are frequently cleaned every day and also at times of spillages if any. Around 13 per cent of the small scale food establishments are cleaned once in two days or four days. Haysom et al (2005) stated that contamination levels is varied during the day, peaking after meal preparation and generally falling over night and most important time for cleaning in the kitchen is immediately after food has been prepared.

10. Food inspectors visit
     
 Regarding the visit of Food inspectors, 42 per cent of street vending stalls and 70 per cent of food establishments were inspected. Food Inspectors’ visit was either yearly once, occasionally, monthly once or twice or once in 15 days, once in six months, suddenly, regularly, two times a year, once in 2 months or 3 months. During the inspection, the Inspectors check for aspects like cleanliness, water quality, oil quality, cleanliness of vessels, flies, control measures, quality of plastic covers, use of additives, quality of mushrooms and some inspectors have also given some membership card to the street vendors.  The Municipality Officers, Food Inspectors, Officers from Labour Office also enquire about the use of child labour and abandon, if any. Around 58 per cent and 30 per cent of the street vendors and food handlers respectively responded that food inspectors had  never visited their vending stall  for inspection.

C.
KNOWLEDGE, ATTITUDE AND PRACTICES OF STREET VENDORS AND FOOD HANDLERS 

           1. Knowledge towards food safety

           a) Source of contamination and signs of spoilage

Details regarding knowledge towards source of contamination of food  and sign of spoilage is presented in Table XII.

TABLE XII

DETAILS REGARDING KNOWLEDGE TOWARDS SOURCE OF CONTAMINATION OF FOOD AND SIGN OF SPOILAGE
N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Source of contamination of food *

· Air and water

· Raw food stuff

· Food handler

· All the above

· Others

· Do not know
	25

0

1

2

1

2
	80.65

0

3.23

6.45

3.23

6.45
	19

1

9

2

4

0
	63.33

3.33

30

6.67

13.33

0
	44

1

10

4

5

2
	72

1.67

16.62

6.56

8.28

3.23

	2.
	Sign of spoilage seen in foods *

· Mould growth

· Pleasant flavour

· Good taste

· Heat generation

· Others

· Do not know
	13

0

0

0

19

0
	41.94

0

0

0

61.29

0
	10

0

0

1

21

2
	33.33

0

0

3.33

70

6.67
	23

0

0

1

40

2
	37.64

0

0

1.67

65.65

3.34


*-Multiple responses


From the Table, it is revealed that majority of the street vendors and food handlers believed air and water to be the source of contamination of food. Only seventeen per cent of the street vendors and food handlers felt  food handler as the source of contamination of food. The other reasons given were stale food, preparation fault and serving foods prepared long hours back.


Regarding the sign of spoilage seen in foods, majority of the street vendors (61.29%) and food handlers (70%) felt bad smell, bad taste, colour change, sour taste, foam, slimy appearance, red spot (in case of sugar cane) as the generally seen sign of spoilage in foods.  While around 38 per cent of the street vendors and food handlers responded mould growth as the sign of spoilage seen in foods.

b) Knowledge towards cross-contamination and adulteration


Details regarding knowledge towards cross-contamination and adulteration is presented in Table XIII.

TABLE XIII

DETAILS REGARDING KNOWLEDGE OF CROSS-CONTAMINATION AND ADULTERATION

N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Cross-contamination*

· Through cutting board

· Through trucks

· Boiling different vegetables in the same pan

· Mixing raw and cooked foods together

· Others

· Do not know


	24

7

0

5

1

3
	77.42

22.58

0

16.13

3.23

9.68
	24

7

0

5

3

2
	80

23.33

0

16.67

10

6.67
	48

14

0

10

4

5
	78.71

22.96

0

16.4

6.62

8.18

	2.
	Adulterant in chilli powder*

· Brick powder

· Saffron

· Artificial colours

· Others

· Do not know
	13

0

11

5

4
	41.94

0

35.48

16.13

12.90
	7

0

11

4

12


	23.33

0

36.67

13.33

40
	20

0

22

9

16
	32.64

0

36.08

14.73

26.45

	3.
	Harmful adutlerants in cooking oil

· Argemone oil

· Other edible oil

· Colour adulterants

· Do now know

· Others
	0

17

0

13

1
	0

54.84

0

41.94

3.23
	1

15

0

14

0
	3.33

50

0

46.67

0
	1

32

0

27

1
	1.66

52.42

0

44.31

1.61

	
	Total
	31
	100
	30
	100
	61
	100


*-Multiple Response


Majority of the street vendors and food handlers believed that cross-contamination occured through cutting board. While around 7 per cent felt that cross-contamination is possible through cleanliness fault, knife, dirt on vegetables and mud on vegetables. Robinson (2009) stated  that respondents indicated concern about not washing a cutting board after cutting raw meat.


Regarding their knowledge towards adulteration, around 36 per cent of street vendors and food handlers responded that chilli powders were often adultered with artificial colour while the response of 33 per cent of them was adulteration with brick powders.  Around 15 per cent also responded saw dust, rice flour, maida flour, low quality chilly, grit and spoiled chilly as the common adulterants in chilli powder.


Around 52 per cent of the street vendors and food handlers responded that other edible oils were adulterated with cooking oil while 44 per cent of street vendors and food handlers did not know about the adulteration of cooking oils.

c.  Knowledge towards food infection and symptoms


Details regarding  knowledge towards food infection and symptoms is presented in Table XIV

.TABLE XIV

DETAILS REGARDING KNOWLEDGE TOWARDS FOOD INFECTION AND SYMPTOMS

N=61

	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	No
	%
	No
	%
	No
	%

	Food infection caused by*

· Micro-organisms

· Toxins

· Food colours

· Food additives

· Others

· Do not know
	12

8

8

1

3

1
	38.71

25.81

25.81

3.23

9.68

3.23
	8

6

10

0

5

1
	26.67

20

33.33

0

16.67

3.33
	20

14

18

1

8

2
	32.69

22.91

29.57

1.62

13.18

3.28

	Symptoms of food poisoining*

· Vomiting

· Diarrhoea

· Diabetes

· Fever

· Others

· Do not know
	19

14

0

2

0

1
	61.29

45.16

0

6.45

0

3.23
	26

7

0

3

0

0
	86.67

23.33

0

10

0

0
	45

21

0

5

0

1
	73.98

35.00

0

8.23

0

1.62


*-Multiple Response


It could be seen that 33 per cent of the street vendors and food handlers had knowledge that micro-organisms causes food infection while 29 per cent felt that food colours cause food infection. Twenty three per cent responded toxins to be the cause for food infection. Around thirteen per cent of the street vendors and food handlers felt that food infection was caused by serving food prepared long hours back, adulteration, heat, spoiled food, water, etc.


Regarding the symptoms of food poisoning, majority of the street vendors (61.29%) and food handlers (86.67%) responded that the main symptom of food poisoning is vomiting while 35 per cent of them felt that the main symptom of food poisoning is diarrhoea. 

d)  Awareness of  PFA act


None of the street vendors were aware of PFA Act, while 77 per cent of the Food handlers were aware of PFA Act. Patricia et al (2000) also stated that vendors were shown to be not too knowledgeable in terms of food legislation.

2)
Attitude/ practices towards food safety

Details regarding attitudes on signs of spoilage is presented in                Table XV

TABLE XV

DETAILS REGARDING ATTITUDES ON SIGNS OF SPOILAGE

N=61

	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	No
	%
	No
	%
	No
	%

	Sign of spoilage in meat*

· Slimy appearance

· Dry surface

· Red colour

· Soft texture

· Others

· Do not know
	14

3

3

4

2

6
	45.16

9.68

9.68

12.90

6.45

19.35
	11

1

2

8

5

4
	36.67

3.33

6.67

26.67

16.67

13.33
	25

4

5

12

7

10
	40.92

6.51

8.18

19.79

11.56

16.34

	Stale eggs

· Float in water

· Submerge in water

· Breaks when put in water

· Increases in weight

· Others

· Do not know
	14

9

0

2

1

5
	45.16

29.03

0

6.45

3.23

16.13
	12

6

2

3

3

4
	40

20

6.67

10

10

13.33
	26

15

2

5

4

9
	42.58

24.52

3.34

8.23

6.62

14.73

	Total
	31
	100
	30
	100
	61
	100

	Sign of spoilage of cereals and pulses*

· Bright colour

· Absence of worms

· Absence of white powdery substances

· Others

· Do not know
	23

0

0

6

2
	74.19

0

0

19.35

6.45
	18

0

0

15

1
	60

0

0

50

3.33
	41

0

0

21

3
	67.10

0

0

34.68

4.89


*-Multiple Response


It is revealed that majority of the street vendors (45.16%) and food handlers (36.67%) felt slimy appearance as the sign of spoilage seen in meat.  Around 12 per cent gave responses like foul smell, dripping of water, threading as the sign of spoilage in meat. Majority of the food handlers (40%) and street vendors (45.16%) knew that stale eggs will float in water.  While around 7 per cent gave responses like change in colour of yolk, bad smell as the sign of spoiled egg.

Majority of the street vendors (74.19%) and food handlers (60%) knew that the sign of spoilage for cereals and pulses is clumping of grains while 35 per cent gave other responses like appearance of worms, holes in cereals and pulses, white powders, mould, smell and  flies.

3. Food labelling

Details regarding food labelling is presented in Table XVI.

TABLE XVI

         DETAILS REGARDING FOOD LABELLING                                 

                                                                                                            N=61

	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	No
	%
	No
	%
	No
	%

	Look for*

· Manufacturing date

· Expiry date

· Product name and Brand name

· Rate

· Quantity /wt.

· Address of manufacturer

· ISI

· Visual screening

· Vitamins and calorie

· Agmark

· HACCP

· Vegetarian /Non-Vegetarian mark

· Do not see
	9

9

3

5

3

1

1

1

0

0

0

0

12
	29.03

29.03

9.68

16.13

9.68

3.23

3.23

3.23

0

0

0

0

38.71
	8

11

6

4

1

0

1

2

1

0

0

0

12
	26.67

36.67

20

13.33

3.33

0

3.33

6.67

3.33

0

0

0

40
	17

20

9

9

4

1

2

3

1

0

0

0

24
	27.85

32.85

14.84

14.73

6.51

1.62

3.28

4.95

1.67

0

0

0

39.36


*-Multiple Response


From the above Table, it is clear that only 28 per cent of the food handlers and street vendors looked for manufacturing date on food label. While 33 per cent saw only the expiry date. Around 40 per cent did not see any details on food labels.  Only meagre number looked for product name, brand name, rate, quantity and ISI and none of them looked for agmark, HACCP, vegetarian/ non-vegetarian mark. Only 1.67 per cent looked for information on vitamins and calories on the label, which shows lack of awareness amongst respondents about these labelling. Similar observations have been reported by  Sharma and Gambhir (2009). 

3.
Attitudes / practices towards personal health and hygiene

Details regarding personal health and hygiene is presented in Table XVII.

TABLE XVII

DETAILS REGARDING ATTITUDES/ PRACTICES TOWARDS 



PERSONAL HEALTH AND HYGIENE            


                                                                                                     

                                                                                                                      N=61

	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	No
	%
	No
	%
	No
	%

	Susceptibility of an individual to food infection is dependant on*

· Health status

· Age

· Wealth

· Climate

· Others
	16

9

0

6

1
	51.61

29.03

0

19.35

3.23
	21

5

1

5

3
	70

16.67

3.33

16.67

10
	37

14

1

11

4
	60.81

22.85

1.67

18.01

6.62

	Handling of foods during sickness leads to
· Spreading infection to customer

· Deteriorates food quality

· Deteriorates vendor’s health

· Others

· Do not know


Total

Wearing apron and headcap

   Yes

    No
	22

5

1

1

   2

31

2

29
	70.96

16.13

3.23

3.23

6.45

100

6.45

93.55
	11

6

9

1

3

30

5

25
	36.67

20

30

3.33

10

100

16.67

83.33
	33

11

10

2

5

61

7

54
	53.82

18.06

16.62

3.28

8.22

100

11.56

88.44

	Total
	31
	100
	30
	100
	61
	100


*-Multiple Response


Majority of the street vendors (51.61%) and food handlers (70%) knew that the susceptibility of an individual to food infection depends on the health status. Around 29 per cent of street vendors and 17 per cent of the food handlers responded that the susceptibility of an individual to food infection is dependant on age.  Around 7 per cent of them responded that the susceptibility of an individual to food infection is dependant on their allergic response, blood levels and habits (smoking and drinking)


Majority of the street vendors (70.96%) and food handlers (36.67%) knew that handling of food during sickness spreads infection to customer.  While 30 per cent of the food handler felt that handling foods during sickness deteriorates vendor’s health. The data in the table reveal that majority of the street vendors and food handlers did not use apron and head cap while cooking which clearly indicates their ignorance about the use of head cap and apron.

4.
Attitudes / practices towards safety and hygienic practices


Around 54 per cent of the street vending stalls / food establishments were kept clean and swept regularly and come under the criteria “Good”. Regarding environmental pollution, majority of the steel vending stalls/ food establishments (45.32%) were found to be “Satisfactory”.


The cleanliness of the dining area, tables and chair in majority of the food establishments / street vending stalls (39.63%) was found to be extremely good and in 38 per cent of the street vending stalls / food establishments, it was found to be good which clearly indicates that they try to gain consumer’s appreciation / good opinion. The cleanliness of cutting board in majority of the street vending stalls/ food establishments (54.09%) was found to be “Satisfactory”.

5.
 Attitudes / practices towards cooking

Details regarding attitude / practices towards cooking is presented in Table XVIII.

TABLE XVIII

DETAILS REGARDING ATTITUDE /  PRACTICES TOWARDS     





COOKING  









                                                               N=61

	S.

No.
	Criteria
	Street

Food Vendors (31)
	Food Handlers (30)
	Total

	
	
	No
	%
	No
	%
	No
	%

	1.
	Vegetables are *

· Washed and diced

· Diced and washed

· Skin peeled and diced

· Never washed

· Others
	8

2

17

0

8
	25.81

6.45

54.84

0

25.81
	4

11

3

0

15
	13.33

36.67

10

0

50
	12

13

20

0

23
	19.57

21.56

32.42

0

37.91

	2.
	Repeated use of same oil will *

· Deteriorates food quality and harmful to health

· Deteriorates taste
· Deteriorates appearance
· Do not know
	18

13

1

1
	58.06

41.94

3.23

3.23
	14

21

3

1
	46.67

70

10

3.33
	32

34

4

2
	52.37

55.97

6.62

3.28


*-Multiple response


Majority of the street vendors (54.84%) peeled the vegetables and diced while 37 per cent of the food handlers diced and washed the vegetables. Twenty six per cent of the street vendors, washed, diced and again washed the vegetables while 50 per cent of the food handlers, washed, diced and again washed the vegetables. The reason given being the dirt in cutting board may get on to the vegetables so, the need for washing vegetables after dicing. Some food establishments also had equipment for cutting vegetables where again vegetables were washed after cutting.


Around 42 per cent of the street vendors and 70  per cent of the food handlers responded that repeated use of same oil will deteriorate the taste. While 58 per cent of street vendors and 47 per cent of food handlers know that repeated use of same oil will deteriorate the food quality and is harmful to health. 

G. AWARENESS ON FOOD SAFETY AMONG CONSUMERS

1.  Background information
Background details of consumers of both street food / food establishments is presented in Table XIX.

TABLE XIX

BACKGROUND DETAILS OF CONSUMERS OF BOTH STREET FOOD / FOOD ESTABLISHMENTS
N=100

	S.

No.
	Criteria
	Consumers of
	Total

	
	
	Street

Food Vendors (50)
	Food Handlers (50)
	

	
	
	No
	%
	No
	%
	No
	%

	1.
	Gender

· Male

· Female
	11

39
	22

78
	44

6
	88

12
	55

45
	55

45

	
	Total
	50
	100
	50
	100
	100
	100

	2
	Age (Yrs.)
	
	
	
	
	
	

	
	· <21

· 21-30

· 30-40

· 40-50

· 50-60

· >60
	17

31

0

1

0

1
	34

62

0

2

0

2
	3

26

11

7

2

1
	6

52

22

14

4

2
	20

57

11

8

2

2
	20

57

11

8

2

2

	
	Total
	50
	100
	50
	100
	100
	100

	4
	Monthly Income (Rs.)
	
	
	
	
	
	

	
	· <3,300

· 3301-7301

· 7301-14,500

· >14,500

· Studying

· Housewife
	1

3

7

1

38

0
	2

6

14

2

76

0
	0

16

16

11

3

4
	0

32

32

22

6

8
	1

19

23

12

41

4
	1

19

23

12

41

4

	
	Total
	50
	100
	50
	100
	100
	100

	5
	Educational Status
	
	
	
	
	
	

	
	· Primary (1-5)

· Secondary/Hr.Sec

· Diploma /Graduates 

· Illiterates
	1

7

42

0
	2

14

84

0
	5

12

32

1
	10

24

64

2
	6

19

74

1
	6

19

74

1

	
	Total
	50
	100
	50
	100
	100
	100

	6
	Occupation

· Driver /Watchman /Carpenter

· Business

· Government Employee/Retired Officer

· Pvt.Concern

· Home maker

· Student
	1

2

2

   6

0

39
	2

4

4

12

0

78
	4

2

2

35

4

3
	8

4

4

70

8

6
	5

4

4

41

4

42
	5

4

4

41

4

42

	
	Total
	50
	100
	50
	100
	100
	100



From the Table, it could be seen that majority of the street food consumers (78%) were female, while the consumers of small scale food establishments were mostly (88%) males. Nirathron (2006) also stated that most of the street food consumers were females.

With regard to the marital status, the data in the Table reveal that the consumers of street foods (90%) and small scale food establishments (60%) were mostly single.


Majority of the street food consumers (62%) were in the age group of 21-30 years. Similarly majority of the consumers of small scale food establishment were of the age group 21-30 years. Nirathron (2006) stated that almost half of the buyers were under 30 years of age. 


Majority of the street food consumers (76%) were students while the consumers of small scale food establishment who are employed come under low income group (32%) and middle income group (32%) category as per HUDCO classification.


Majority of the street food consumers were those who are graduates, pursuing graduation and completed diploma.  Similarly, majority (64%) of the consumers of small scale food establishments were those who are graduates, pursuing graduation and completed diploma.  Heffernan et al (2002) also stated that 80 per cent of consumers had college education or degree.

Majority (78%) of the street food consumers were students while the occupation of the rest of the street food consumes were watchman, carpenter, driver, business, government employee, private concerned, retired officer. Majority (70%) of the consumers of small scale food establishment work in private concern. 


Majority (62%) of the street food consumers do not eat regularly in the vending stall while 16 per cent of street food consumers were eating regularly for about 1-5 years. Around 6 per cent of the consumers were eating street food for a long time (>10 years). Similar finding was shown by Chakravarthy(2006).


With regard to the consumers of small-scale food establishment, 38 per cent of them were not eating regularly, while 22 per cent of the consumers were eating in the food establishment regularly for over 1-5 years. Similarly 22 per cent of them were eating regularly for over 5-10 years. 


Majority of the street food consumers need to travel 1-5km to reach the street food vending stall. Similarly 48 per cent of consumers of small scale food establishment need to travel 1-5km to reach the point of sale.

2.  Knowledge towards food safety 

a)  knowledge towards contamination and spoilage

Details regarding knowledge towards contamination and spoilage is presented in Table XX.

TABLE XX

KNOWLEDGE TOWARDS CONTAMINATION AND SPOILAGE

N=100

	Criteria
	Consumers of
	Total

	
	Street

Food Vendors (50)
	Food Handlers (50)
	

	
	No
	%
	No
	%
	No
	%

	Source of contamination of food*

· Air and water

· Raw food stuff

· Food handler

· All the above

· Do not know
	8

5

15

25

0
	16

10

30

50

0
	14

3

11

21

0
	28

6

22

42

2
	22

8

26

46

1
	22

8

26

46

1

	Sign of spoilage generally seen in foods

· Mould growth

· Pleasant flavour

· Good taste

· Heat generation

· Others
	25

2

2

9

12
	50

4

4

18

24
	25

5

3

10

7
	50

10

6

20

14
	50

7

5

19

19
	50

7

5

19

19

	Total
	50
	100
	50
	50
	100
	100

	Cross –contamination is not caused by*

· Cutting /chopping board

· Boiling different vegetables in same pan

· Trucks used for transport of vegetables and flesh food

· Mixing raw and cooked food
	11

21

15

8
	22

42

30

16
	10

23

13

5
	20

46

26

10
	21

44

28

18
	21

44

28

18


*-Multiple responses


Majority of the consumers of street food (50%) and food establishment (42%) knew that the source of contamination of food includes air, water, raw foodstuff and food handler.


Regarding their knowledge towards the sign of spoilage seen in foods, it is seen that 50 per cent of street food consumers and 50 per cent of food establishment consumers knew that mould growth is the generally seen sign of spoilage in foods while 24 per cent of street food consumers felt bad smell and taste as the generally seen sign of spoilage in foods.  Fourteen per cent of the consumers of food establishments felt the same. While 18 per cent (street food consumers) and 20 per cent (consumers of food establishment) opined that the sign of spoilage generally seen in food is heat generation.


Regarding their knowledge towards cross-contamination, majority of the street food consumers (42%) and consumers of food establishments (46%) knew that boiling different vegetables in the same pan do not cause cross contamination while 30 per cent of street food consumers and 26 per cent of consumers of food establishment responded that trucks used for transporting vegetables and meat do not cause cross contamination. 

b) Knowledge towards adulteration and food infection /poisoning 

Details regarding knowledge towards adulteration and food infection poisoning  is presented in Table XXI.

TABLE XXI

KNOWLEDGE TOWARDS ADULTERATION AND FOOD INFECTION/ POISONING  

N=100

	S.

No.
	Criteria
	Consumers of
	Total

	
	
	Street

Food Vendors (50)
	Food Handlers (50)
	

	
	
	No
	%
	No
	%
	No
	%

	1.
	Common Adulterant in chilli powder*

· Brick powder

· Saffron

· Artificial colours

· Others
	29

2

19

0
	58

4

38

0
	32

2

15

2
	64

4

30

4
	61

4

34

2
	61

4

34

2

	2.
	Harmful adulterant in cooking oil*

· Argemone oil other non edible oil.

· Other edible oil

· Colour adulterant

· Do not know
	12

15

9

15
	24

30

18

30
	15

20

2

13
	30

40

4

26
	27

35

11

28
	27

35

11

28

	3.
	Food infection is an illness caused by*

· Micro-organism

· Toxins

· Food colours

· Food additives
	23

7

15

8
	46

14

30

16
	16

9

19

6
	32

18

38

12
	39

16

34

14
	39

16

34

14

	4.
	Not a symptom of food poisoning*

· Vomiting

· Diarrhoea

· Diabetes

· Fever
	4

5

38

7
	8

10

76

14
	4

4

38

5
	8

8

76

10
	8

8

76

12
	8

8

16

12


*-Multiple responses


Majority of the street food consumers (58%) and consumer of food establishments (64%) responded that chilli powder is adulterated with brick powder while 38 and 31 per cent of street food consumers and consumers of food establishments respectively opined that chilli powder is adultered with artificial colours.


Regarding the adulteration of cooking oil, 30 per cent of street food consumers and 40 per cent of consumers of food establishment felt that cooking oil is adulterated with other edible oils. While 24 and 30 per cent of street food consumers and consumers of food establishment respectively opined that cooking oil is adultered with non-edible oil . Around 30 per cent of street food consumers and 26 per cent of consumers of food establishment did not know about the adulteration of cooking oil. Majority of consumers (39%) knew that food infection is caused by micro-organisms.

 c) Awareness on food safety 


Majority of the consumers (86%) were not aware of PFA Act. Sharma and Gambhir (2009) reported that awareness on food safety laws was very poor among the respondents. Only 15 per cent of the respondents were aware of PFA Act. Similarly, the respondents of the present study were found to be not aware of PFA Act, except for the food handlers.  

d) Attitude towards vending stall/food  establishment


Majority of the consumers of street food (50%) and food establishments (50%) felt that cleanliness maintained in and around the vending stall / food establishment was satisfactory while 32 per cent of street food consumers and 32 per cent of consumers of food establishments felt that the cleanliness maintained in and around the vending stall / food establishment was good. Chakravarty (2006) stated that consumers considered the neatness, hygienic situation and set up of the stall inadequate.  Majority of the street food consumers (52%) and consumers of food establishments (50%) were satisfied with the service provided by street vendor / in the food establishment 

d) Precautions taken to prevent food poisoning

Details regarding precautions taken to prevent an outbreak of food poisoning  is presented in Table XXII.

TABLE XXII

PRECAUTIONS TAKEN TO PREVENT FOOD POISONING  

N=100

	S.

No.
	Criteria *
	Consumers of
	Total

	
	
	Street

Food Vendors (50)
	Food Handlers (50)
	

	
	
	No
	%
	No
	%
	No
	%

	1.
	Purchase food in good shop
	3
	6
	0
	0
	3
	3

	2.
	Keep hands and vessels clean
	4
	8
	3
	6
	7
	7

	3.
	Avoid eating street foods / in hotels
	3
	6
	8
	16
	11
	11

	4.
	Cook food properly
	3
	6
	1
	2
	4
	4

	5.
	Cleanliness and hygienic practices
	5
	10
	8
	16
	13
	13

	6.
	Use of pure and clean water
	0
	0
	4
	8
	4
	4

	7.
	Other
	3
	6
	2
	4
	5
	5

	8.
	Do not know
	32
	64
	25
	50
	57
	57


*-Multiple responses


Majority of the consumers (57%) did not know what precautions to be taken to prevent an outbreak of food poisoning.  Purchase food in good shop, keep hands and vessels clean, avoid eating street food / in food establishment, cook food properly, cleanliness and hygienic practices, use pure and clean water are some of the responses given by consumers to prevent an outbreak of food poisoning while 5 per cent of consumers felt that avoiding oily food, spoiled food and  mushrooms will prevent food poisoning

3. Attitude towards food safety

Details regarding attitude towards food safety is presented in                     Table XXIII.

TABLE XXIII

ATTITUDE TOWARDS FOOD SAFETY  

N=100

	Criteria
	Consumers of
	Total

	
	Street

Food Vendors (50)
	Food Handlers (50)
	

	
	No
	%
	No
	%
	No
	%

	Artificial colours / flavours used:

· Tolerable

· Intolerable

· Not felt

· Others
	19

10

20

1
	38

20

40

2
	18

14

16

2
	36

28

32

4
	37

24

36

3
	37

24

36

3

	Total
	50
	100
	50
	100
	100
	100

	Food served has *

· Grit

· Hair

· Stone

· None of the above
	1

15

16

21
	2

30

32

42
	1

13

27

13
	2

26

54

26
	2

28

43

34
	2

28

43

34


*-Multiple responses


Majority of the street food consumers (38%) and consumers of small scale food establishment (36%) felt that the artificial colours / flavours used was tolerable while 20 per cent of street food consumes and 28 per cent of consumers of food establishment felt the artificial colour / flavour used was intolerable. Around 40 per cent and 32 per cent of street food consumers and consumers of food establishment opined that the artificial colours / flavours was not felt by sense. Three per cent of consumers responded that artificial colours / flavours used caused throat irritation. Most of the street food consumes (32%) and consumers of food establishment (54%) responded that the food served had stone while 30 per cent of street food consumer and 26 per cent of consumers of food establishment responded that the food served had hair.

4. Attitude/practices towards personal health and hygiene 

Details regarding attitude /practices towards personal health and hygiene  is presented in Table XXIV.

TABLE XXIV

ATTITUDE /PRACTICES TOWARDS PERSONAL HEALTH AND HYGIENE  

N=100

	S.

No.
	Criteria
	Consumers of
	Total

	
	
	Street

Food Vendors (50)
	Food Handlers (50)
	

	
	
	No
	%
	No
	%
	No
	%

	1.
	Eating outside home affect vegetarianism

· Affect fully

· Partially

· Sometime

· Never
	2

12

23

13
	4

24

46

26
	4

12

9

25
	8

24

18

50
	6

24

32

38
	6

24

32

38

	
	Total
	50
	100
	50
	100
	100
	100

	2.
	Food poisoning occurred after consuming food outside home *

· Yes

Symptoms

     Vomiting

     Diarrhoea

     Stomach ache

     Fever

· No
	8

7

4

2

 38
	16

14

8

4

76
	3

2

4

0

42
	6

4

8

0

84
	11

9

8

2

80
	11

9

8

2

80


*-Multiple responses


Majority of the consumers, 91 and 97 per cent did not smoke and consumed alcohol respectively. Thirty eight per cent of street food consumers and consumers of food establishment responded that eating outside home never affected their vegetarianism while 32 per cent of consumers felt that eating food outside home affected their vegetarianism.


Eighty per cent of the consumes responded that food poisoning had never occurred to them and those who reported food poisoning had symptoms like vomiting, diarrhoea, stomach ache and fever.

5) Safety and hygienic practices

Details regarding safety and hygienic practices is presented in                Table XXV.

TABLE XXV

SAFETY AND HYGIENIC PRACTICES  

N=100

	S.

No.
	Criteria
	Consumers of
	Total

	
	
	Street

Food Vendors (50)
	Food Handlers (50)
	

	
	
	No
	%
	No
	%
	No
	%

	1.
	Wash hands before eating

· Yes

· No
	35

15
	70

30
	46

4
	92

8
	81

19
	81

19

	
	Total
	50
	100
	50
	100
	100
	100

	2.
	Drinking water provided is

· Clean and pure

· Tastes bad

· With dust

· Causing throat irritation
	25

0

16

9
	50

0

32

18
	19

2

23

6
	38

4

46

12
	44

2

39

15
	44

2

39

15

	
	Total
	50
	100
	50
	100
	100
	100

	3.
	Hygienic practices in vending stall / food establishment

· Extremely good

· Good

· Satisfactory

· Poor
	7

15

23

5
	14

30

46

10
	6

18

23

3
	12

36

46

6
	13

33

46

8
	13

33

46

8

	
	Total
	50
	100
	50
	100
	100
	100

	4.
	Reasons for eating street food / food outside home

· Affordable

· Tastes good

· Nutritional value

· Safety value is high

· Time constraint

· Others
	3

35

1

2

9

0
	6

70

2

4

18

0
	3

10

6

1

23

7
	6

20

12

2

46

14
	6

45

7

3

32

7
	6

45

7

3

32

7

	
	Total
	50
	100
	50
	100
	100
	100

	5.
	Food served gives feeling of fullness

· Yes

· No
	24

26
	48

52
	39

11
	78

22
	63

37
	63

37

	
	Total
	50
	100
	50
	100
	100
	100



Majority of the consumers of both street foods / food establishment (81%) washed their hands before eating.
Majority of the consumers (44%) responded that the drinking water provided was clean and pure while 39 per cent responded that the water provided had dust and 15 per cent said that the water provided caused throat irritation.Majority of the consumers (46%) felt that the hygienic practices in the vending stall/ food establishment were satisfactory while 33 per cent felt it to be good.


Majority of the consumers (45%) responded that the reason for eating street food / food in small scale food establishment wais for its good taste. Thirty two per cent responded that it was due to the time constraint to cook and seven per cent responded reasons like work place far away from home, had come for shopping or to hospital. Mishra (2007) stated that working men preferred to have food outside home. The reason might be attributed to different nature of work and work place. Sixty three per cent of the consumers felt that the food served gave them feeling of fullness. 

E.
IMPACT OF FOOD SAFETY EDUCATION ON KAP OF STREET FOOD VENDORS AND FOOD HANLERS


Food safety education was given to 30 sub samples constituting 15 street food vendors and 15 food handlers.  The results obtained are discussed in terms of changes in the knowledge, attitude and practices as detailed below.

1.
Change in knowledge, attitude and practices of street vendors


A total of 23 questions on 5 aspects were asked and observed in the vending stall both initially and finally and the KAP was assessed in terms of scores obtained (Appendix IV). Table XXVI, Figure 3 present the changes observed among the 15 selected vendors in their KAP aspects after undergoing the education programme.

TABLE XXVI

STREET FOOD VENDORS’ KNOWLEDGE, ATTITUDE AND PRACTICES TOWARDS FOOD SAFETY
                                                                                                                 N=15
	S.No.
	Criteria/Aspects
	Max. Score (65)
	Scores
	Difference
	t-Value

	
	
	
	Before Food Safety Education
	After Food Safety Education
	
	

	1.
	Knowledge towards food safety
	29
	8.1(2.26
	19.5(3.40
	11.4(2.95
	15.41**

	2.
	Attitude/practices towards food safety
	10
	4.1(1.81
	6.9(1.0
	2.87(1.43
	8.2**

	3.
	Attitude/practices towards personal health and hygiene
	6
	4.1(1.39
	5.1(0.46
	1.00(1.20
	3.33**

	4.
	Safety and hygienic practices
	15
	7.9(1.18
	10.1(1.53
	2.13(1.25
	6.87**

	5.
	Attitude /practices towards cooking practices
	5
	3.5(0.83
	4.7(0.59
	1.27(0.96
	5.29**


**Significant at 1 per cent level.


Initially the street vendors were found to be poor in their knowledge towards food safety with a mean score of 8.1 out of 29. After education their knowledge improved to a mean score of 19.5.  Their attitude / practices towards food safety was found to be low with a mean score of 4.1 out of 10. After education, the mean score increased to 6.9.


Attitude/ practices towards personal health and hygiene was found to be low initially with a mean score 4.1 out of 6. After education, the mean score increased to 5.1. Safety and hygienic practices of vendors scored a mean score of 7.9 out of 15 initially while the scores increased to 10.1 after the education. Initially the mean scores for attitude / practices towards cooking was 3.5 out of 5, and after education the mean score increased to 4.7. Improvements in knowledge, attitude and practices was found to be significant at one per cent level for all the five aspects of food safety tested.

 2.
Changes in knowledge, attitude and practices of food handlers


A total of 23 questions on 5 aspects were asked and observed in the food establishment both initially and finally and the KAP was assessed in terms of scores obtained. Table XXVII and Figure 4 present the changes observed among the 15 selected food handlers in their KAP aspects after undergoing the education programme.              

TABLE XXVII

FOOD HANDLERS’ KNOWLEDGE, ATTITUDE AND PRACTICES TOWARDS FOOD SAFETY
N=15

	S.No.
	Criteria/Aspects
	Max. Score (65)
	Scores
	Difference
	t-Value

	
	
	
	Before Food Safety Education
	After Food Safety Education
	
	

	1.
	Knowledge towards food safety
	29
	9.0 (4.14
	21.6(2.32
	12.6(4.26
	11.89**

	2.
	Attitude/practices towards food safety
	10
	3.8(1.29
	6.8(1.49
	2.97(1.51
	8.03**

	3.
	Attitude/practices towards personal health and hygiene
	6
	3.4(1.35
	5.1(0.46
	1.67(1.23
	5.39**

	4.
	Safety and hygienic practices
	15
	10.5(2.83
	12.1(2.19
	1.6(1.12
	5.71**

	5.
	Attitude /practices towards cooking practices
	5
	2.7(0.88
	4.5(1.13
	1.73(1.10
	6.18**


**Significant at 1 per cent level.


Initially the food handlers were found to be poor in their knowledge towards food safety with a mean score of 9.0. out of 29. After education their knowledge  improved to a mean score of 21.6 .Their attitude / practices towards food safety was found to be low with a mean score of 3.8 out of 10. After education, the mean score increased to 6.8 .


Attitude/ practices towards personal health and hygiene was found to be low initially with a mean score 3.4 out of 6. After education, the mean score increased to 5.1. Safety and hygienic practices of food handlers scored a mean score of 10.5 out of 15 initially while the scores increased to 12.1 after the education.(Plate 8).


Attitude / practices towards cooking scored a mean score of 2.7 out of 5, the mean score increased to 4.5, after education. Improvements in knowledge, attitude and practices was found to be significant at one per cent level for all the five aspects of food safety tested. Malhotra(2008) also assessed the changes in knowledge and attitude after providing health education using posters and flip charts and found that  there was a significant improvement in knowledge and attitude.

The findings clearly indicate that when proper education is imparted, the vendors / food handlers improve their knowledge, attitude/ practices towards food safety.  It was observed in the present study that even after education, vendors were not willing to wear apron/ head cap and also they could not control the environmental pollution.

From the foregoing results, it is revealed that the majority of working men and students consumed street foods and food from small scale food establishments. Though the infrastructure in these establishments was found to be satisfactory , the personal hygiene and sanitation practices  adopted by street food vendors  food handlers  was found to be poor. Absence of  enforcement of law and ignorance on knowledge towards food safety, leads to food borne infections and illness . Food safety education given to 15 street vendors and 15 food handlers brought about a significant changes in KAP on food safety.

V. SUMMARY AND CONCLUSION


The study titled “Development and Evaluation of Educational Modules on Food Safety for Street Food Vendors and Food Handlers” aimed at developing and evaluating the educational module on food safety for street food vendors and food handlers A total of 61 samples(31 street vendors and 30 food handlers from small scale food establishment) from Coimbatore were selected from the North, South, East and West Zones. The background details, facilities / infrastructure, knowledge, attitude and practices followed by them were studied by administering a questionnaire and checklist.A group of 15 cooperative street food vendors and  15 food handlers were selected and were imparted food safety education based on the findings of the initial survey. Impact of education was evaluated after a one week’s time in terms of changes in their KAP towards food safety, quantified in terms of scores using the observation cum interview technique.  The results of the study revealed the following

1. Majority of the vendors (70.97%) and food handlers (86.67%) were males and most of them were married (77.20%).Majority of the street food vendors (45.16%) were of the age group 21 –30 years while most of food handlers (40%) were in the age group of 30-40 years followed by 40-50 years age group (33.34%).Majority of street food vendors and food handlers (26.18%) had 5-10 years experience in this field.

2. Majority of the street food vendors (64.52%) and food handers (52.26%) had secondary level of education. Most of the street food vendors (67.74%) had no licence for runnig this business and most of the small scale food establishments (70%) had licence to run the business.Majority of the street food  vendors (48.38%) and food handlers (36.67%) earned  Rs.3301-7301 as their monthly income.

3. Majority of street vendors / food handlers (85.22%) had no partners. For seventy four per cent of street vendors location of selling was on the street while the food establishment (46.67%) were located near bus stand. Majority of street vendors (58.06%) were using push cart while 97 per cent of small food establishments were pukka.

4. Majority of the street food consumers and food handlers (50.86%) suffered from physical fatigue while majority of the street vendors / food handlers (78.76%) never prepared food when ill and majority of them (50.70%)  worked for 5-10 hrs / day.

5. Majority of street food vendors / food handlers (70.84%) used band aid for cut wounds and most of the street vendors and food handlers (65.37%) did not smoke.  Most of them (76.88%) did not consume alcohol.  Majority of them (68.71%) had clean nails. Majority of them (95.11%) had not undergone any training programme in food handling.

6. Seventy one per cent  of the street vendors travelled  one km. or less to reach the point of sale while eighty seven per cent of food handlers travelled one km. or less to reach the point of sale.

7. Street vending stalls (64.52%) had thin metal roof which is highly corrosion prone, cloth roof, plywood, plastic sheet and wooden roof. Around 29 per cent had proper metal sheet as roof.  Most of the food establishments (46.67%) had concrete roof.

8. Washing facilities in majority of street vending stall was found to be satisfactory. While the lighting facility in 99 per cent of vending stalls was found to be extremely good and storage facilities in 77 per cent of vending stalls was satisfactory.  Majority of the food establishments (46.67%) had good washing facilities.  Around 43 per cent of food establishments had good lighting facility and storage facility in majority of food establishments (50%) was satisfactory.

9. Majority of the street food vendors and food handlers (78.66%) used gas stove for cooking and majority of the street food vendors (45.16%) kept food in stainless steel container while most of the food handlers (66.67%) kept the food in hot pack.

10. The availability of utensils for most of the street vendors and food handlers (83.50%) was adequate. Majority of the street vendors (48.39%) and food handlers (70%) had good potable water facility for cooking and drinking and the street vendors (35.48%) carried water from home while majority of the small scale food establishments (56.67%) possessed water connection to the shop as well as bore water.

11. Street vendors (67.74%) used dust bins for waste disposal. The food handlers (66.67%) used municipality dust bins for waste disposal. Majority of the street vendors (74.19%) and food handlers (73.33%) did not sell the left over foods next day.  Street vendors (74.19%) threw away the left overs in the dust bin. While the left overs in food establishments was given to orphanage, old age home, watchman in the nearby area, fed to cow, served extra quantity to consumers, consumped by labourers or changed into variety rice and served in the night.  Majority of the street vending stalls / food establishments (62.26%) threw waste water into the ditch.

12. The appropriate time gap between food preparation and its service to customer with regard to street foods seemed to be in the range of 15 minutes to 6 hours (52%). In small scale food establishments, majority of them (56.67%) prepared and served them within half an hour interval.  Majority of street vendors and food handlers (81.93%) never reheated the food.

13. Cleanliness of serving dishes in street vending stalls / food establishments (59.14%) was good. Foods were mostly served in plantain leaf kept over plates in most of the vending stalls / food establishments (42.58%).

14. Majority of the vendors / food handlers (78.87%) were closing the food with lids and street vendors (45.16%) used wash water in the bucket only once while food handlers (47.96%) used tap water.

15. Street vendors (64.52%) applied deep fat frying method of cooking while food handlers (80.65%) used  shallow fat frying method.  Majority of street vendors / food handlers (64.14%) used refined oil and majority (57.26%) of street vendors / food handlers did not use colours / flavour but, 43 per cent  used artificial colours.

16. Majority of street vendors / food handlers (86.88%) used bare hands to mix batter and  majority of street vending stalls / food establishments were cleaned daily and also at times of spillages.

17. Most of the food handers/ street vendors (74.20%) prepared food on the spot where the food was served and majority of the street vending stalls (58.06%) were never visited by food inspectors while the food inspectors had visited  majority of food establishments (70%).

18. Regarding their knowledge towards food safety, majority of the street vendors / food handlers (72%) responded that the source of contamination of food was air and water. The majority of the  street vendors / food handlers (65.65%) felt bad smell, bad taste, colour change, sour taste, foam, slimy appearance red spot (in case of sugar cane) as the generally seen signs of spoilage in food.  Majority of street vendors / food handlers (78.71%) knew that cross-contamination occured through cutting board. Majority of street vendors / food handlers (36.08%) opined that chilli powder was adultered with artificial colours. Around 52 per cent of street vendors  food handlers responded that cooking oil was adultered with other edible oils.

19. Majority of street vendors / food handlers (32.69%) knew that food infection was caused by micro-organisms and majority of them (73.98%) responded that vomiting was the symptom of food poisoning. 

20. None of the street vendors were aware of PFA Act while most of the food handlers (76.67%) were aware of it.

21. Around 41 per cent  of food handlers /street vendors responded that the sign of spoilage in meat was slimy appearance.  Majority of street vendors / food handlers did not see food labeling while among those who saw food labeling, majority (32.85%) saw the expiry date labels and twenty eight per cent saw the manufacturing date.

22. Majority of street vendors / food handlers (60.81%) responded that the susceptibility of an individual to food infection was dependant on their health status and around 54 per cent of food handlers / street vendors responded that handling food during sickness spread infection to customers. Majority of food handlers / street vendors (88.44%) did not use apron/ head cap.

23. Cleaning and sweeping in majority of vending stalls / food establishments (53.93%) was found to be good. Fourty five per cent of vending stalls / food establishments were satisfactorily free from environmental pollution while the flies and pest control measures were found to be satisfactory is sixty per cent of vending stalls / food establishments. The cleanliness of dining area in vending stalls (35.48%) was found to be satisfactory. Fifty per cent of food handlers washed, diced and again washed the vegetables. Majority of street vendors / food handlers (55.97%) felt repeated use of same oil would deteriorate taste while fifty two of street vendors / food handlers felt, it would deteriorate food quality.

24. Majority of the consumers (55%) who ate outside home were males and majority of them (75%) were singles and around 57 per cent were in the age group of 21-30 years and majority of the street food consumers were students (76%) while the consumers of small scale food establishments who were employed come under low income group (32%) and middle income group (32%).  Most of the street food consumers (84%) and consumers of small scale food establishments (64%) were graduates, pursuing graduation and completed diploma and majority of the consumes of small scale food establishments (70%) worked in private concerns. Majority of the consumers (50%) were not regular visitors of street vending stall / food establishment.

25. Majority of the consumers of street food (50%) and food establishments (42%) knew that the source of contamination of food included air, water, raw food stuff and food handling. Around 50 per cent of consumers of street foods food establishments knew that mould growth was the generally seen sign of spoilage in food.  Majority of consumers (44%) knew that boiling different vegetables in same pan did not cause cross contamination.

26. Majority of the consumers (61%) responded that chilli powder was adulterated with brick powder and thirty per cent of consumers responded that cooking oil was adulterated with other edible oils.

27. Majority of consumers (39%) knew that food infection was caused by micro-organisms and seventy six per cent of consumers knew diabetes was not a symptom of food poisoning.

28. Majority of consumers (86%) were not aware of PFA and majority of consumers (50%) felt that the cleanliness maintained in and around the vending stalls / food establishments was satisfactory and the service provided by street vendors / food establishment was satisfactory. Majority of consumers (57%) did not know what precautions to be taken to prevent an outbreak of food poisoning. Majority of consumers (81%) washed hands before eating and majority of consumers (44%) felt that water provided was clean and safe. Around 46 per cent of consumers were satisfied with the hygienic practices in the vending stall / food establishment and the main the reason for eating food outside home was for its taste and time constraint. 

29. The impact of education brought about significant (p<0.01) improvements in knowledge, attitude and practices of  street food vendor and food handler. The gain in score for knowledge was 11.4 to 12.6, for attitude/practices towards food safety was 2.87 to 2.97, for  attitude/practices towards personal health and hygiene  was 1 to 1.67 , for safety and hygienic practices was 1.6 to 2.13, for attitude and practices towards cooking was 1.27 to 1.73.

Following  are the recommendations emerged from the present study :

1. In-depth studies on street food consumption, nutrient contribution and food safety.

2. Developing modules for street food vending /small scale food establishments based on HACCP evaluation

3. Conduct studies on food safety and surveillance system

4. Enforcement of strict laws and stringent laws and stringent rules to ensure safe food delivery.

5. Government and Ministry of Food Processing should conduct nation-wide food safety awareness drive for street food vendors/ food handlers.

6. Popularize consumer education through mass media.   
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APPENDIX -I

SCHEDULE TO ASSESS THE AWARENESS ON FOOD SAFETY AMONG FOOD HANDLER/STREET VENDOR
           
A. Background details
a. Name of the street vendor/Food handler     
         

:

b. Gender                                                       
         

: M/F

c. Marital status:                                            
         

: Single/Married

d. Age





       
         
:…………….Yrs.

e. Name and Address of the Establishment /


     vending stall/place of selling          

        

:


f.
How long you are in this field?                   
        

:


g.
Monthly income:                                                          : Rs.-----------------



h.
Educational status:


i.
Procurement of licence:                               
         

:Yes/No



j.
Claim on business:                                                       : Own/Employed .

k. If you have a partner, how often does your 

partner help you with your business?

         

: Always/Sometime /Never


l.
Location of selling  

           
a) Market place b) In front of schools  c) Near bus stand 




d) On the street  e) Place of entertainment.


m.
Type of shop  

a) Using push cart b) Petty shop in front of other shops 


c) Selling under the tree  d) Having a pukka establishment


n.  Are you the only bread winner in the household?   
:Yes / No


B.

KnowledgeTowards


i)

Food safety:


1.

Source of contamination of food includes___________




a) Air and water  b) Raw food stuff  c) Food handler d) All the above.


2.

Which of these is a sign of spoilage generally seen in   foods?

a) Mould growth b) Pleasant flavour c) Good taste d) Heat generation.


3.

Which of the following does not indicate “cross contamination”?




a) Cutting board used for chopping fresh vegetable immediately after 




    cutting meat in the same board without washing it.

b) Boiling different vegetables in the same pan.

c) Using trucks for transporting vegetables which were previously used for transporting fleshy foods.

d) Mixing raw and cooked foods together.


4.

Which of the following is a common adulterant in chilli powder?

a) Brick powder b) Saffron c) Artificial colours d) others if you have come across.


5.

Food infection is a illness caused by _________.           




a) Micro-organism b) Toxins c) Food colours d) Food additives.


6.

Which of these is not a symptom of food poisoning?


              a) Vomiting b) Diarrhoea c) Diabetes d) Fever.


7.           What is  PFA Act?


8.           Common harmful adulterant in cooking oil

a) Argemone oil/non edible oil b)other edible oil c) Colour adulterants 

d) Do not know.

            C. Attitude/Practices


9.

Towards Establishment/Vending Stall:

i)     
 How often do you clean your premises/Vending stall?

a) Daily b) Weekly c) Fortnightly d) at times of spillage.


10.        Towards food safety:

i. What is the appropriate time  gap between the food preparation and its 


                service to the customer ?

           a) 1/2 an hour b) 2 hrs c) 5 hrs d) 8 hrs.

ii. What is the appropriate time gap between the pre- preparation of vegetables and its preparation?

a) 1/2 an hour b) 2 hrs c) 5 hrs d) Overnight.

iv.      How  many times do you reheat the food before serving?

a) Once b) Twice c) thrice d) Not at all.

v.
Which among these signs indicates that the meat is spoilt?

a) Slimy appearance b) Dry surface  c)Red Colour d)Soft texture.

vi.
Stale eggs will________________.

a) Float in water b) Submerge in water c)Breaks when put in water

 d) Increases in weight.

vii.
Which of the following is a sign of spoilage of cereals and pulses?

a) Clumping of whole grains b)Bright colour c)Absence of worms

d) Absence of white powdery substances.

viii.
The susceptibility of an individual to food infection is dependant on 

a) Health status b)Age c)Wealth d) Climate.


ix.     Do you look for food labelling , if yes ,  what are the aspects you will      
          

          look for?            

 x.      Place from which milk is procured?


a) Approved sources (booth, society) b) Freshly drawn milk 



c) Shops d) Milk vendor.


11. 
Towards Personal health and hygiene:

i.  Which of the following foods is often omitted in your daily diet at home?


a) Cereals and pulses
   b) Fruits    c) Green leafy vegetables

ii.         Do you Smoke/Drink?    Yes                  No

iii. Which among the following is done when your finger is cut while chopping veget

             a)Suck the blood b) dip or keep under tap water c)band aid used 

                                   d) Cotton dressing.

                     iii.          Handling of foods during sickness leads to  

                                    a) Spreading infection to the customer   b)Deteriorate  the 
quality of food

                                    c) Deteriorating the vendor’s health.
12.       Safety and hygienic practices:

i) Cleanliness of the place:


1)
Cleaning and sweeping



a) Extremely Good b) Good c) Satisfactory d) poor.


2)   
Free from environmental pollution



a) Extremely Good b) Good c) Satisfactory d) poor.


3)  
Flies, Infestation and pest control measures are,


a)Extremely Good b) Good c) Satisfactory d) poor.


4) 
Cleanlines of the dining area,chair and tables,


a)Extremely Good b) Good c) Satisfactory d) poor.


5)   
Cleanliness of the cutting board to prepare the food,


a)Extremely Good b) Good c) Satisfactory d) poor.


ii)
Personal hygiene of the food handler / Street vendor:

1)
Did you undergo any food handling training programme? If yes,

a) Courses offered by Governmental Schemes

b) Private Concerns

c) Diploma courses

d) Others.


2)
Cloth, Apron & Head Cap used,



Yes


No


3)  
Which among the following health problem you suffer from ?


a)Insomnia b) Loss of appetite c) physical fatigue d) Cold & fever


4) 
How often do you continue to prepare food when you are ill, 



for e.g. with cold.


a) Always b) Sometimes c) Never


5)   
Working hours / week. please  specify.


6)
Cleanliness of the nails,


a) Extremely clean b) Clean c) Satisfactory d) Not trimmed at all.


iii)
Cleanliness of serving dishes:

1)
Cleanliness of the serving dishes:


a) Extremely clean b) Clean c) Satisfactory d) Poor


2)
Wash water in the bucket is:


a) Used once b) Used twice c) Used throughout the service time


d) Tap water is used.


iv)
Food display / serving:

a)
Which among the following is used for serving food items?


a) Bowls b) Paper plates c)Plaintain leaf kept over plates d) plates. 


b)
Which of the following packaging materials  is used?

a) Food grade polythene b) plaintain leaves c) paper cover d) plastic box.


c)
Which of the following safety measures are taken for prepared foods?

b) closing foods with lid b) with plantain leaf c) with plastic cover

d) glass box e) food uncovered within a  mobile enclosure.


v)
Waste disposal:
a) Which of the following waste / kitchen waste disposal technique is undertaken?

a) Dust bins b) Municipality dust bins c) Dumping into pit / burn 

d) Around shop itself.

b) Drainage sewage is 

a) Present nearby with improper maintenance b) present nearby with proper maintenance c) not present in the nearby area

d)  Present a few kilometers away

c) How often is excess food left and what is done with it;

a) Kept and sold on the next day

b) Taken to home for family members

c) Given to beggars.

If you sell it on the next day, how will you store it over night?

a) In fridge b) In freezer c) Warm drawer of the stove.

d) How do you deal with waste water disposal?

a) Thrown outside on the ground b) Thrown into the ditch 

b) Plants are watered d) Others. 

                   vi)
Usage of water:
a) Clean, potable water facility, 


a) Extremely good b) Good c) Satisfactory d) Poor

b) What is the main source of water where you prepare the food?

a) Communal tap outside the street

b) Tap water in the nearby house

c) Carried from home

d) Others.


vii)
Details on cooking practices:
a)
Which of the following cooking oils is used?


a) Palm oil b) Coconut oil c) Groundnut oil d) Gingely Oil.


b)
Name the artificial additives / flavours / colours used?

c)
Which among the following practices is carried out for mixing batter?


a) Bare hand mixing b) Use of ladles c) Use of automatic mixers.

d)
Vegetables are;

a) washed & then diced  b) Diced & then washed 

c) skin alone peeled and then diced d) never washed.


f)
Repeated use of same oil will

a) Deteriorate  the food quality & harmful to health b)Deteriorate the taste

            c) Deteriorate the appearance d) Do not know 


viii)
Facilities and infrastructure :

a)
How far do you travel to the point of sale?

a) one kilometer or less b) two to five km c) more than five km


b)
Type of roof in the small scale food establishment

a) Tiled b) Asbestos sheet c) Metal sheet d) Concrete.


c)
Washing facilities available



a) Extremely good b) Good c) Satisfactory d) Poor


d)
Lighting facilities are



a) Extremely good b) Good c) Satisfactory d) Poor


e)
Storage facilities available;



a) Extremely good b) Good c) Satisfactory d) Poor


f)
Exhaust fan installed; 



Yes


No


g)
Which among these fuels is used?



a) Smokeless chullah b) Gas stove c)  Pump stove d) Mud stove


h)
Prepared foods are kept in ;

a) Hot pack b) Cassaroles c) Stainless steel container 

d) Kadai itself e) Aluminium pot f) Plastic container


i)
Fire extinguisher installed;



Yes


No


j)
Availability of utensils is

a) More adequate b) Adequate c) Manageable d) Inadequate


5)
What else do you sell other than food?
6)
Approximate Sale amount/day?

7)
General Hygienic practices:


a) Plastic covers are…………………..to open them



a) Blown b) Rubbed with hands 


b) Have Food Inspectors ever visited your establishment /vending stall?



Yes
Yes

No
No

8)
What day of the week would be suitable for training session?

9)
       
Indicate which of the areas you need to learn more ? 

10)
Suggestions, if any, 

THANK YOU FOR YOUR PARTICIPATION

-:oOo:-

APPENDIX II

SCHEDULE TO ASSESS THE AWARENESS ON FOOD SAFETY AMONG CONSUMERS

           
A. Background details
f. Name of the Consumer (Street food/food 


establishment)
:

g. Gender                                                       

:    M/F

h. Marital status:                                            

: Single/Married

i. Age





       
:…………….Yrs.

j. Name and Address of the Establishment /


     vending stall eating at
          



:


f.
Are you a  regular visitor to street food stall       
: Yes / No



If yes,





How long you are eating street foods / 



food from small scale food establishment?

:……Months / Years


g.
Monthly  income                                   

:Rs.----------



h.
Educational status                                    

:


i.
Occupation


                               
: 


j.
How far do you travel to the point of sale?          
: -------------Km.


B.

Knowledge Towards:


i)

Food safety:


1.

Source of contamination of food includes___________




a) Air and water  b) Raw food stuff  c) Food handler d) All the above.


2.

Which of these is a sign of spoilage generally seen in   foods?

e) Mould growth b) Pleasant flavour c) Good taste d) Heat generation.


3.

Which of the following does not indicate “cross contamination” ?




a) Cutting board used for chopping fresh vegetable immediately after 




     cutting meat in the same board without washing it.

f) Boiling different vegetables in the same pan.

g) Using trucks for transporting vegetables which were previously used for transporting fleshy foods.

h) Mixing raw and cooked foods together.

4.

Which of the following is a common adulterant in chilli powder?

b) Brick powder b) Saffron c) Artificial colours d) others if you have come across.


5.

Food infection is an illness caused by _________.           




a) Micro-organism b) Toxins c) Food colours d) Food additives.


6.

Which of these is not a symptom of food poisoning?


              a) Vomiting b) Diarrhoea c) Diabetes d) Fever.


7.           What is  PFA Act?


8.           Common harmful adulterant in cooking oil is

b) Argemone oil/non edible oil b) other edible oils c) Colour adulterants 

d) Do not know.

               C. 

Attitude/Practices


9.

Towards Establishment/Vending Stall

j)      Cleanliness maintained in and around the establishment /vending stall     


and with the serving dishes;

b) Extremely good b) Good c) Satisfactory d) Poor.



ii)
The service provided by the food handler / street vendor is   

a) Extremely good b) Good c) Satisfatory d) Poor.




iii)
As a consumer, write down the basic precautions you will take to 





prevent an outbreak of food poisoning?


10.        Towards food safety:

iv. Artificial / synthetic colours / flavours used are;



a) Tolerable b) Intolerable c) Not felt d) Others

v. Food served in the vending stall / establishment has;

a) Grit b) Hair c) Stone d) None of the above.


11. 
Towards Personal health and hygiene:

i.         Do you Smoke/Drink?    Yes                                No

ii.        Does eating out at vending stall affect your vegetarianism ?
               

a) Affect fully b) Partially C) Sometimes d) Never.

iii.      Have ever food poisoning occurred to you after consuming street foods 

          / food from small scale establishment ?  


Yes                  No


If yes, what were the symptoms?

12.       Safety and hygienic practices:


                1)        Do you wash hands before eating in the vending stall / Food      


     

      establishment?


Yes                  No


2)   
Drinking water provided to you is

a) clean and pure b) taste and bad 

c) with dust d) causing throat irritation.


3)  
General hygienic practices in the vending stall / food establishment



is


a) Extremely Good b) Good c) Satisfactory d) poor.


4) 
Give the reasons for eating street food / food outside the home.


a)Affordable b) tastes good c) nutritional value is


good d) satiety value is high e) time constraint to prepare food/working 


women 


5)   
Whether the food served in the vending stall gives you feeling of fullness,



Yes


No



6)
Suggestions, if any,

THANK YOU FOR YOUR PARTICIPATION

:oOo: APPENDIX III

booklet for food handlers and street vendors
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Appendix- Iv
SCORES ALLOTTED FOR THE WEIGHTAGE 

	SL. NO.
	CRITERIA:
	INDIVIDUAL

SCORE
	MAX. SCORE

	
	KNOWLEDGE TOWARDS FOOD SAFETY:
	
	4

	1.
	Source of Contamination of Food:-
	
	

	
	Air and Water, Raw Food Stuff and Food Handler
	3
	

	
	Any two options as above
	2
	

	
	Any one option as above
	1
	

	
	Other Valid response
	1
	

	
	Do not know / wrong anser
	0
	

	2.
	Sign of Spoilage:-
	
	3

	
	Mould growth
	2
	

	
	Other Valid response
	1
	

	
	Do not know / wrong anser
	0
	

	3.
	Cross-contamination caused by:-
	
	3

	
	Cutting Board, Mixing Raw and cooked foods and by trucks
	3
	

	
	Any two options from above
	2
	

	
	Any one option from above
	1
	

	
	Do not know / wrong anser
	0
	

	4.
	Common adulterant in Chilli powder:-
	
	3

	
	Artificial colours
	2
	

	
	Brick powder
	1
	

	
	Other valid response
	1
	

	
	Do not know / wrong answer
	0
	

	5.
	Food Infection is a illness caused by:-
	
	4

	
	Micro-organism
	2
	

	
	Toxins
	1
	

	
	Other valid response
	1
	

	
	Do not know / wrong answer
	0
	

	6.
	Symptoms of food poisoning:-
	
	3

	
	Vomiting, Diarrhoea and fever
	3
	

	
	Any two options as above
	2
	

	
	Any one option as above
	1
	

	
	Any valid response
	1
	

	
	Do not know / wrong answer
	0
	

	7.
	PFA Act:-
	
	4

	
	Aware
	4
	

	
	Not-aware
	0
	


	8.
	Harmful adulterant in cooking oil:-
	
	2

	
	Argemone / non-edible oil
	2
	

	
	Other edible oil
	1
	

	
	Colour adulterants
	1
	

	
	Do not know / wrong answer
	0
	

	9.
	Criteria that do not causes ulcer:-
	
	3

	
	Bland food
	2
	

	
	other valid response
	1
	

	
	Do not know / wrong answer
	0
	

	
	ATTITUDE / PRACTICES TOWARDS FOOD SAFETY:-
	
	

	10.
	Sign of Spoilage seen in meat:-
	
	2

	
	Slimy appearance
	2
	

	
	Other valid reasons
	1
	

	
	Wrong answer / Do not know
	0
	

	11.
	State eggs will:-
	
	1

	
	Float in water
	1
	

	
	Do not know / Wrong Answer
	0
	

	12.
	Sign of Spoilage of cereals and pulses:-
	
	3

	
	Champing of grains
	2
	

	
	Other valid response
	1
	

	
	Do not know / Wrong answer
	0
	

	13.
	Food Labelling:-
	
	4

	
	Look for labels
	1
	

	
	Manufacturing date
	½
	

	
	Expiry date
	½
	

	
	Agmark
	½
	

	
	HACCP
	½
	

	
	ISI
	½
	

	
	Vegetarian / Non-Vegetarian
	½
	

	
	Do not see
	0
	

	
	ATTITUDE /PRACTICES TOWARDS PERSONAL HEALTH & HYGIENE.
	
	

	14.
	Susceptibility of an individual to Food Infection is dependant on:-
	
	2

	
	Health Status
	2
	

	
	Age
	1
	

	
	Wrong answer / Do not know
	0
	

	15.
	Handling of foods during sickness leads to:-
	
	3

	
	Spreading infection to Customer
	3
	

	
	Deteriorates the quality of foods
	2
	

	
	Deteriorates vendor’s health
	1
	

	
	Other valid reasons
	1
	

	
	Do not know / wrong answer
	0
	


	16.
	Wearing Apron, Head Cap
	1
	1

	
	Do not wear
	0
	

	
	SAFETY AND HYGIENIC PRACTICES
	
	3

	17.
	Cleaning & Sweeping;-
	
	

	
	Extremely good
	3
	

	
	Good
	2
	

	
	Satisfactory
	1
	

	
	Poor
	0
	

	18.
	Free from environmental pollution:-
	
	3

	
	Extremely good
	3
	

	
	Good
	2
	

	
	Satisfactory
	1
	

	
	Poor
	0
	

	19.
	Flies, pest control measures taken:-
	
	3

	
	Extremely good
	3
	

	
	Good
	2
	

	
	Satisfactory
	1
	

	
	Poor
	0
	

	20.
	Cleanliness of dining area, chair, tables:-
	
	3

	
	Extremely clean
	3
	

	
	Clean
	2
	

	
	Satisfactory
	1
	

	
	Poor
	0
	

	21.
	Cleanliness of the cutting board:-
	
	3

	
	Extremely clean
	3
	

	
	Clean
	2
	

	
	Satisfactory
	1
	

	
	Poor
	0
	

	
	ATTITUDE/PRACTICES TOWARDS COOKING PRACTICES:-
	
	2

	22.
	Vegetables are:-
	
	

	
	Washed and then diced
	2
	

	
	Skin alone peeled and then diced
	1
	

	
	Diced and then washed / never washed
	0
	

	23.
	Repeated use of same oil:-
	
	3

	
	Deteriorates food quality and harmful to health
	3
	

	
	Deteriorates taste
	2
	

	
	Deteriorates appearance
	1
	

	
	Do not know
	0
	

	TOTAL
	65
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FIGURE 3
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FIGURE  4

COIMBATORE





SOUTH





WEST





EAST





NORTH





ZONES








URBAN 


AREAS





Saibaba colony, Saibaba kovil,


Gandhipuram-


100 Ft Road


Flower Market


Raja Annamalai    


Street,


Bharathi Park Road





Ukkadam


Sundarapuram


Kurichi





R.S.Puram


Gandhipark





VOC Park


Siddhapudur





SELECTION OF AREA AND SUBJECTS


(Coimbatore city, Food Handler from Small Scale Food Establishments, Street Vendors, Consumers)





Observing safety and hygienic practices adopted by food handler / street vendor





Collection of Background Information (Socio-Economic Status, Personal Hygiene and KAP of Food handlers / Street vendors and Consumers (30 + 31 + 100)





Imparting food safety education to street vendors and food handlers using the module developed





Sub samples





Street Vendors (15)





Food Handlers (15)





Formulation of Questionnaire /Checklist                                                           (50 Questions in KAP with regard to food safety)





Street Food Vendors 


(31)





Food Handler in Small


Scale Food Establishments


(30)





Consumers (100)


(50 Street Food + 50 Small Scale Food Establishments).





Finalizing lessons to be taught based on areas of weakness and developing modules on food safety (Poster, chart work, cart wheel module, flip chart calender module, album, flower chart, coincide arrow to get information module)





Studying the impact of education on KAP using questionnaire (23 questions)





Preparing Booklet





Interpretation of Data





FIGURE 2





FLOWCHART-  METHODOLOGY
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KAP ASPECTS





KAP ASPECTS





Knowledge towards food safety


Attitude / Practices towards food safety


Attitude / Practices towards personal health and hygiene


Safety and hygienic practices


Attitude/Practices towards cooking practices
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