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ABSTRACT

Background: Food safety is a non negotiable element and is very critical. In India food safety is currently considered to be an
important issue for all the stakeholders in the area of food production. This study was conducted to assess food safety knowledge,
attitude and practices among food handlers at selected catering establishment in Delhi. Methods: A descriptive, cross-sectional
study was conducted in 24 catering establishments in all the nine districts of Delhi from March to September 2017. A self
administered questionnaire was used to assess 287 food handlers working in the selected catering establishment. Convenient
sampling was used while selecting food handlers. The questionnaire was reviewed by industry and academic experts and pilot
tested before the final version was distributed to the food handlers. The self administered questionnaire had four parts: First part
had questions related to their socio demographic profiles and the second part contained 20 knowledge questions and was set up
with 5 points for correct answers and 0 points for wrong answers with the maximum total possible score of 100 points. Catering
sector guidelines and foSTaC training material developed by FSSAI had been used to decide “correct” or “incorrect” answer...
Third part contained 20 questions on attitude. A 5-point Likert Bipolar scale, from -2 point for strongly disagreed to +2 point for
strongly agreed was used and it measures either positive or negative attitude. Fourth part of the questionnaire contained 20
Practices questions. Data Analysis: The SPSS version 20, statistical package was used for all analyses. Mean responses and
percentages of responses in each category were calculated and presented in tabular form. Categorical data was analyzed using chi
square, ANOVA (confidence interval 95%) were used to compare knowledge scores with demographic profile .Results: This
study discovered a significant lack of knowledge in food safety, as only 29.61% and 4.8% of the food handler’s demonstrated
good knowledge and practices respectively. The mean knowledge, attitude and practices scores of food handlers were
61.16+11.89, 77.10£9.0 and 44.45+13.46 respectively. ANOVA tests showed significant difference (p<0.05) between the
relationship of food handlers knowledge with their job titles only (F=4.1035, p<0.005). The study revealed statistically significant
association between knowledge and attitudes (X1=143.6809, p<0.00001), attitudes and practices (X1=3273.1794, p<0.00001),
and also knowledge and practices (X1=61.5318, p<00001). A positive correlation was also observed between knowledge and
attitude scores (p value=0.000689, r=0.1992), between attitude and practices score (p=0.036124, r=0.1237) and also knowledge
and practices score (p value=0.00001, r=0.2801) .The strongest positive correlation is between knowledge and practices score.
Conclusions: Food handlers play a significant role in the prevention of food borne disease and are the first line of defense to
ensure food safety. Their low knowledge score and poor practices may contribute to cause food borne illness and outbreaks. The
study revealed that more than half of the food handlers had never attended any training programs. The researcher suggests that
they must undergo continuous training session which is needed to produce safe and hygienic food. Through training their
knowledge and practices can be improved as they have shown positive attitude towards food safety issues and training programs.

Keywords: FSS Act, 2006, Schedule 4, Food Safety, Time and Temperature, Thawing
INTRODUCTION

Food safety is a non negotiable element and is very critical. Now a day’s trend of eating out has increased so
also the responsibility of catering establishment’s food handlers to serve safe and wholesome food to its
consumers. In India food safety is currently considered to be an important issue for all the stakeholders in
the area of food production. Food service staffs play a pivotal role in the prevention of food borne disease
and they continue to not follow food safety practices when working in food service facilities (Kibret &
Abera, 2012) either they are unaware of the norms or they neglect it or they follow faulty practices (Choung
, 2010 ). According to Bryan (1988) and Mederios et al. (2001), the common food handling mistakes
besides serving contaminated raw food also include inadequate cooking, heating, or re-heating of foods
consumption of food from unsafe sources, cooling food inappropriately and allowing too much of a time
lapse. Knowing how to properly cook, clean, chill, and separate foods while handling and preparing them
can help avoid complications from food borne illness (Kramer, 2004).Besides knowledge, attitude is also an
important factor that ensures a reduction trend of food borne diseases. Howes et al. (1996) indicates the
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correlation of positive behavior, attitudes and continued education of food handlers towards the maintenance
of safe food handling practices. According to Howes et al. (1996), a study in the USA showed that
approximately 97.0% of foods borne outbreaks were due to improper food handling practices in food service
fields. Todd et al. 2007, formed a work group and analyzed 816 food borne outbreaks where food
workers have been implicated in the spread of food borne diseases. The most frequently reported food
worker errors were handling of food by a person either actively infected by or carrying a pathogen, bare
hand contact with food, failure to properly wash hands when necessary, insufficient cleaning of
processing or preparation equipment or kitchen tools. Such unhygienic practice would cause
contamination of the food and cross-contamination of ready to eat (RTE) foods (Adam, 2008, Todd et al,
2007). Therefore, it is important to have an understanding of the interaction on prevailing food safety
beliefs, knowledge and practices of food handlers in order to minimize food borne outbreaks (WHO 2000).

Problem Statement

The research problem addressed in this study is an attempt to assess the food safety knowledge, attitude and
practices of food handlers working in the selected catering establishments as per the guidelines developed
for the catering sector by the FSSAI, India’s apex food regulator body. Many similar studies had been
conducted across the world and India but knowledge was never assessed specific to the FSSAI guidelines.

Materials and Methods

Research Design and Location

This descriptive cross sectional study was carried out from March 2017 to September 2017.The study was
conducted in the 24 catering establishments and was selected from the nine districts of Delhi, Capital of
India.

Sample Population, Sample Size and Sampling Technique

The study population was comprised of 287 food handlers working in the selected catering establishments
involved in processing, handling, storing, serving and packing. Sample size was calculated using a table
given by Krejcie (1970).The convenient sampling technique was used to maximize the number of food
handlers for the knowledge assessment

Study Variables

Dependent Variable

The dependent variable used in the study was Food Safety knowledge, attitude and practices scores. The
knowledge was classified as high/ medium/ low and attitude was measured as negative or positive.

Independent Variables

Demographic characteristics like educational level of food handlers, their age , gender , marital status ,
work experience , region they belong to , training and income status.

Research Tools and Techniques

The self administered questionnaire specific to assessing food safety knowledge, attitude and practices was
designed in both Hindi and English Language. It had four parts :First part had questions related to their
socio demographic profiles, jobs and responsibilities and the second part contained 20 knowledge questions
and had been divided into seven sections: Basic food Safety (4),Personal hygiene (5), Cross Contamination
(2) , Safe time and temperature (3), Cleaning and Sanitation (2),Pest & Waste Management(2),Product
Information and Training(2). The food handlers were asked to choose either the correct answer or the "Don't
Know" from the multiple options ((Egan et al, 2007). The correct answer was allotted 5 points and 0 point
for wrong answers with the maximum total possible score of 100 points. The food handlers knowledge
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scores were also classified into three knowledge levels, High level: 80-100 scores, Medium level: 60—79
scores and Low level: 0-59 scores. Many studies emphasized a passing score at seventy percent (Waggoner,
2004; Hertzman, 2007; Liu et al., 2015) %, and are also the minimum acceptable score set by FSSAI for
passing the food handlers’ test. Therefore, a total of fourteen correct answers would be needed to be
considered a passing score in the current study. Third part contained 20 attitude questions .A 5 point Likert
Bipolar scale, from -2 point for strongly disagreed to +2 point for strongly agreed was used. It measures
either positive or negative response to a statement. Few negative statements were also formulated to force
food handlers to evaluate every statement in its own way. When all items are formulated in the same
direction, people seem to evaluate them equally (Ratray & Jones, 2007). People do not express the same
opinion when they have to evaluate a negatively phrased item instead of a positively phrased one. People
tend to express their opinions more positively when a questionnaire item is phrased negatively (Kamoen et
al, 2007). Questions pertaining to attitudes were aimed at determining the understanding of food handlers
about food safety. Fourth part of the questionnaire contained 20 Practices questions with multiple options. A
5 point was allotted for correct practice and 0 for incorrect practice for evaluation purpose. Catering sector
guidelines and foSTaC training material developed by FSSAI had been used to decide “correct” or
“incorrect ” answer or practice. For evaluation, a score > 70% by an individual food handler was considered
as having “good” practice. Before collecting data the aim and objectives of the study were fully explained to
the owners of catering establishments and food handlers. The consent form was given to each food handler
who agreed to take part in the study. Also, the rights were given to them to withdraw their names anytime
from the study or they could refuse to answer any question. Participation in the study was purely on

voluntary basis. Food handler’s identification was also kept confidential.
Pilot Study and Validity

A series of pilot studies were undertaken for preparing and finalizing the questionnaire. A logical analysis
survey with the help of 3 experts from foods industry and academic institutes was undertaken to rate
possible topics for inclusion in the questionnaire. The prepared questionnaire was pre-tested on 30 food
handlers, selected randomly from a non participating catering establishment to ensure clarity of
interpretation. Pilot study findings further helped in revising and refining the instrument questions so as to
enhance the reliability and validity of the final tools. The content of the knowledge questionnaire was based
on the guidelines given in schedule 4, Part 5, FSS Act, 2006.The content of the attitude and practice
questionnaire was gathered from the beliefs which were assessed during the focus group discussion with the
food handlers (Kumari and Kapur, 2018).

Reliability

Cronbach's (1951) alpha is used as a measure for reliability in social science and it ranged between 0 and 1
(Santos,1999 ). Cronbach alpha greater than or equal to seven is deemed to be the acceptable value, but
research has shown that Cronbach alpha greater than or equal to six is acceptable and can be used as a
reliable indicator in research (Sim & Wright, 2000; Cortina, 1993; Field, 2005. The interpretation of
Cronbach’s alpha reliability coefficient score of the knowledge questionnaire was 0.732 and revealed that
research instruments had acceptable level of internal consistency.

Data Analysis

The SPSS statistical software version 20 was used for all the descriptive and inferential analyses. Mean and
percentages of responses in each category were calculated and presented in tabular and graphical form.
Difference in means was considered statistically significant at p < 0.05. Frequencies of knowledge, attitude
and practices questions were examined to determine how many of the food handlers answered the questions
correctly or incorrectly. One way analysis of variance (ANOVA) was used to compare the mean scores of
knowledge test categories and to assess the significant relationship between knowledge and demographic
variables that could influence the study results. Categorical data was analyzed using Chi-square test.
Pearson correlation test was used to see the direction and strength of correlations between mean knowledge
and mean attitudes scores, mean attitude and mean practices score and lastly between mean knowledge and
mean practices scores.
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RESULTS AND FINDINGS

Socio-demographic Characteristics

A total of 287 food handlers responded to the knowledge test survey. The socio demographic data regarding
age, gender, marital status, education level , work experience and region they belong to are presented in
Table 1.The mean age of food handlers was 28.29 + 7.58 years with a range of 37 (20-57 years). Vast
majority 89.9%(258) of the food handlers were between the age of 20 and 40 years with a very low
proportion 7% (20) aged between 40-50 and 3% (9) over 50 years. It was also found that the majority of the
food handlers working in the selected catering establishments were men 95.5 % (274) with a very few
female employees 4.5 %( 10) .Among all the food handlers 56.1% (161)) were married and rest 33.3 %(
126) were single. It was observed that the 73% ( 210 ) of food handlers had some form of formal
educational qualifications up to 12" standard with a very few 21.6% (62) had also attended university
degree but none of the food handlers had attended any technical education relevant to their job. Very little
proportion of food handlers 5.6% (16) had never attended school but they could read and write which they
had learnt from their colleagues. More than fifty percent of the food handlers 55.4%(187) had work
experience up to 5 years, 23% (66) had 6-10 years, 18.8% (54) had 11-20 years and very few proportion
2.8% (8) had above 20 years .The food handlers had migrated to Delhi for work from diverse locations with
maximum of them were from Bihar 79(27.5%) followed by Uttar Pradesh 26.8%(77).

Table 1: Socio Demographic Characteristics of Food Handlers (N=287)

Variable Frequency Percentage Mean *sd Range
Age

20-30 200 69.70% 28.29 + 7.58 20-57 (37)
31-40 58 20.20%

41-50 20 7.00%

>50 9 3.10%

Gender

Male 274 95.50%

Female 13 4.50%

Any Other 0 0.00%

Marital Status

Single 126 43.90%
Married 161 56.10%
Divorced 0 0.00%
Widower 0 0.00%
Any Other 0 0.00%
Education

Up to 5" 10 3.40%
6to 8™ 50 17.40%
9to 10" 65 22.60%
11to 12" 85 29.60%
Graduation 62 21.60%
PG 2 0.70%
Diploma 0 0.00%
Never went to school 16 5.60%
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Work Experience

0to 11 months (< 1 year) 38 13.20% 6.55+5.79 1-25 (24)
1To 5yrs 121 42.20%
6 to 10yrs 66 23.00%
11-20 yrs 54 18.80%
>20 yrs 8 2.80%
State

Uttar Pradesh 77 26.80%
Rajasthan 8 2.80%
Bihar 79 27.50%
Uttrakhand 27 9.41%
Bengal 9 3.10%
Nepal 21 7.30%
Others ( Chhatisgarh,Jharkhand, 66 23.00%
Delhi, Haryana)

Further data revealed that only one third of the food handlers 32.8% (94) were skilled, half of the food
handlers 50.2% (144) were semiskilled and rest others were unskilled as shown in figure 1.They were
working as cooks (9%), assistant cooks (5.6%), helpers (3%), counter boys (49.10%) and others (13.3%)
included cashiers, home delivery man, housekeeping team members and waiters as depicted in figure 2.
They also performed all the daily operations in the catering establishment but only during carnivals,
festivals and rush hours.

 Cook B Asst Cook Helper

1330%  w counter Boy W Others

17.00% 29.00%

m Skilled (Cashiers,
32.80% = Semi Skilled delivery man,
) Waiter, HK)
Unskilled
5.60% |
3.00% 49.10%
50.20%
Figure 1: Skill Level of the food handlers (N=287) Figure 2: Job Titles of the food handlers (N=287)

As seen from the figure 3, half of the food handlers 52.7% (150) had never undergone any training sessions
and rest others had attended internal trainings 45.6% (131) with very little proportion 1.7% (6) had attended
external food safety training like HACCP/ISO and FSSAL.

N Internal
M External

45.60% 52 700 No Training
. 0

1.70%

Figure 3: Training Status of Food Handlers (N=287)
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KNOWLEDGE, ATTITUDE AND PRACTICE ASSESSMENT

Mean Knowledge, attitude and practices scores are shown in table 2. It can be seen that the food handlers

had low mean knowledge and practices scores as compared to attitude scores.
Table 2: Summary of KAP Score

Scores Mean | Standard Median | Standard Error Mode | Range Maximum Possible
Deviation Mean ( Maximum — Score
Minimum)
Knowledge | 61.9 11.89 60 7022 65 75 (90-15) 100
Attitude 17.12 | 8.97 18 .5290 9 50(37- (-13) +40 to—40
Practices 44.45 | 13.46 45 71947 45 75(85-10) 100

Knowledge of Food Safety

The mean knowledge score of food handlers was 61.9+11.89 and ranged from15-90 as shown in table 2.1t
was also observed that very few food handlers 29.61 % (85) could get the minimum acceptable passing
score of 70% or more as set by FSSAL.

Table 3: Number of food handler’s qualified the knowledge test (n=287)

Minimum Passing Score Frequency
>70% 85

Percentage

29.61%

Overall knowledge scores of food handlers are shown in table 4 and it revealed that very less proportion of
food handlers 7.2% (21) could get high scores ranged between 80 -100 , 61%(162) got medium scores and
31.7%(104) got scores less than 60% and didn’t qualify the knowledge survey .The similar results were
observed in other studies (Angelillo , 2000; Webb & Morancie, 2015; Samapundo , 2015) .

Table 4 : Overall Knowledge Scores of Food Handlers working in Selected Catering Establishments (N=287)

Responses%o(n)
Knowledge Score Range High Medium Low
80-100 7.2 (21)
60-79 61(162)
0-59 31.7(104)

Food Handler’s Correct Response for Each Knowledge Question Category

The food safety knowledge questions were categorized into seven sections in order to get a better insight
about the food handlers food safety knowledge during various stages of food handling, production and
serving and the results are summarized in table 5. Frequencies were calculated based on correct responses .
Lowest mean knowledge score was observed for cleaning and sanitation (43.4%) followed by time and
temperature (53%) and cross contamination (58.02%). Although, they depicted satisfactory knowledge
about training (73.7%) and pest control and waste segregation (70.79%) but they scored low on basic food
safety knowledge (65.41%) and personal hygiene (65.32%). It was found that the food handlers were aware
of high risk foods (80.8%), work place hygiene (76%) , uniform policy (96.9%), when to wash hands
(79.8%), physical hazard identification (79.8%) , usage of potable water (84.32%), waste management
(87.11%) and on the contrary they had demonstrated low knowledge towards the domain areas like
biological and chemical hazard identification (69%) and (36.24% ) respectively , disease condition in which
food handlers were restricted to work ( 44.6%), duration of hand washing procedures (29.3%), product
storage height from the ground (27.53%),product labeling (56.1%), time and temperature control with
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respect to holding(56.8%) and reheating(65.85%) of food items, ideal thawing procedures (35.1%),
sanitation of vegetables (36.6%) and dish washing (50.24% ) .

Table 5: Percentage of Food Handler’s with correct response for each knowledge question category (N=287)

Category Question Correct Response Correct F P
Responses Value
% (n)
Basic food safety Good bacteria are found in which of the following foods (] 69(198) 0.4125 | 0.746*
knowledge Curd)
Which of the following food is considered unsafe to eat? ( Puffed 80.8(232)

Canned Food)

Which of the following water should be used for cooking? ( RO 84.32(242)
treated water)

How much height from the ground, food should be stored? ( 6 inches) | 27.53(79)

Mean Correct 65.41(188)
Response % (n)

Personal Hygiene If the worker does not keep his work area clean so what will be the ill | 76 ( 218)
effect? ( employees can get sick and food also get contaminated )
Which of the following is allowed to wear at the workplace? ( 96.9(278)
Uniform)

Which of the following illness should you not go to the workplace? (| 44.6(128)
Acne and pimples on skin)

When should you wash hands? ( Before touching food and after 79.8(229)
coughing and sneezing)
How long the hands should be washed?(30 seconds) 29.3(84)
Mean Correct 65.32(187)
Response % (n)
Cross Contamination Which of the following substances do not contaminate food? ( Salt 79.8%(229)
and Spices)
Which of the following food items can be kept on the newspaper 36.24(104)
before serving? ( None of the food)
Mean Correct 58.02%(166)
Response % (n)
Safe Time and | Which of the following methods is considered safe for defrosting 36.24(104)
Temperature frozen food? ('In fridge)
For how many hours the cooked rice can be kept safely at room 56.8(163)
temperature? ( Two hours)
How many times the cooked food can be reheated? ( Only once) 65.85(189)
Mean Correct 53% (152)
Response % (n)
Cleaning and sanitation | Which of the following sanitizers should be used to clean the raw 36.6(106)

vegetables? ( Chlorine)

Which of the following processes should be done in the first sink while | 50.2(144)
washing utensils? ( Scrapping and washing)

Mean Correct 43.4(87)
Response % (n)

Pest and Waste | How many types of dustbins should be used to throw garbage in the 87.11(250)
Management restaurant? ( Two types)

For Which of the following reasons the food should be kept away from | 72.47(208)
pesticides? ( It makes the food harmful for health)
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Mean Correct 70.79%(229)
Response % (n)
Product Information | Which of the following labels must be written on packaged food 56.1(61)
and Training items? ( Expiry date and FSSAI License number)
What should be done to improve work efficiency in the workplace ? 91.3(262)
(Participate in training programme)
Mean Correct 73.7%(162)

Response % (n)
* ANOVA: Significant at 0.05 level

Attitude towards Food Safety

The mean attitude score of food handlers was 17.12+8.97 and shown in table 2. The attitude score ranged
between +574 to -574 and individual statement scores and sums are displayed in table 6. It can be seen that
the food handlers positively agreed (54.75) that it was not difficult to implement all the norms of FSSAI as
compared to food handlers who showed a negative response (41.8%). A vast majority of food handlers also
agreed that one should be away from substance abuse specially at work 92.7% (266) , 78.4% (225) agreed
that personal accessories like rings and watches interfere with work and 90.3%(259) agreed that it was
important to wear designated uniform at work. Good number of respondents 79.10%(227), 84.66%(243),
83.629%(240), 81.53%(234 ) , 88.5%(254 ), 81.88%(235 ) ,72.82%(209) ,71.10(204) and 81.53%(234 )
agreed that washing hands with only water is not safe , physical examination of food handlers is necessary,
mobiles should not be used at work, food shouldn’t be cooked on floor, food should never be stored
uncovered in fridge, only covered dustbins to be used , iron knives not to be used , gloves are not being used
to attract the customer rather being used to protect food from contamination from naked hands and
participation in training program respectively. Minority of the respondents 34.1 %( 98) due to their religious
beliefs opposed shaving on specific days. Very few also accepted 27.53 %( 79) that they attend work after
taking medicines for infectious diseases. Almost one fourth 25.78% (78) and three fourth 73.86% (212) of
the food handlers also accepted that there was no harm using clothes for drying hands and utensils after
washing. Almost equal response (both agreement and disagreement) was observed for keeping cooked food

at normal temperature for four hours.
Table 6: Food Handler’s Attitude Response in Percentage and Attitude Scores (N=287)

Statements Strongly Agreed%(n) | Neutral%(n) | Disagreed%(n) | Strongly Sum of
Agreed %(n) Disagreed%o(n) | Scores
(+2) (+1) ) (1) (-2)

It is difficult to implement all the 36.6(105) |18.1(52) 3.5(10) 15.3(44) 26.5(76)

norms of FSSAI.
Score +210) | @#52) 0) (-44) (-152) (+66)
Wearing personal accessories like  160.6(174) |17.8(51)  |1.7(5) 10.5(30)  |9.4(27)
rings and watches doesn't interfere
with work.
Score (+348) (+51) 0) (-30) (-54) (+315)

Tobacco, gutkha and smoking ete. | 77.4(222) |15.3(44)  |0.7(2) 2.1(6) 4.5(13)
can be consumed while working.

Score (+444) | (+44) 0) (+6) (-26) (+456)

Many atimes due to some religious  |43.2(124) |17.1(49)  |5.6(16)  |25.4(73)  [8.7(25)

factors work can be done without

shave. score (+248) (+49) (0) (-73) (-50) (+174)

Sanitizing hands is considered as | 33.4(96)  |16.7(48)  |4.9(14)  |17.8(51) 27.2(78)
hand washing

Score

(+192) (+48) 0) (-51) (-156) (+33)
It is considered safe to wash hands | 51.2(147) |27.9(80) 2.4(7) 9.1(26) 9.4(27)
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only with water.
Score (+294) (+80) 0) (-26) (-54) (+294)
After washing hands, it can be dried | 40.1(115) |27.5(79) 6.6(19) 15.7(45) 10.1(29)
with any cloth.
Score (+230) (+79) ) (-45) (-58) (+206)
Gloves are used only to attract 48.1(138) |23.0(66) 4.5(13) 9.8(28) 14.6(42)
customers.
Score (+276) (+66) ) (-28) (-84) (+230)
Itis very important to be examined 57.5(165) |27.2(78) 2.8(8) 6.3(18) 6.3(18)
physically on regular basis for good
health.
@ Score (+330) | (+78) ©) (-18) (-36) (+354)
Employees can work after taking 47.0(135) ]20.6(59) 4.9(14) 15.3(44) 12.2(35)
medicines while suffering from
infectious di .
IECHots % e (+270)  |(+59) (0) (-44) (-70) (+215)
Listening to music on mobile phone | 63.8(183) |19.9(57) 1.7(5) 6.6(19) 8.0(23)
increases the productivity during
k.
wor Score (+366) (+57) ) (-19) (-46) (+358)
1":|00d can be cooked by sitting onthe | 62.0(178) |19.5(56) 5.9(17) 5.2(15) 7.3(21)
oor.
Score (356) (+56) ©) (-15) (-42) (+355)
Instead of wearing a designated 68.3(196) |22.0(63) 1.7(5) 5.2(15) 2.8(8)
apron, any polyethylene can be worn
asanapron. v (+392) (+63) ©) (-15) (-16) (+424)
Itis safe to keep fried foods on the 60.6(174) |17.1(49) 5.6(16) 8.7(25) 8.0(23)
newspaper before serving.
(+348) (+49) 0) (-25) (-46) (+326)
Score
Any Cooked food can be keptoutat | 27.5(79) 20.2(58) 5.9(17) 20.6(59) 25.8(74)
normal temperature for 4 hours.
Score (+158) (+58) 0)) (-59) (-148) (+9)
]'(:(_)é)d can be placed uncovered inthe |62.7(180) |25.8(74) 2.4(7) 3.8(11) 5.2(15)
ridge.
Score (+360) (+74) 0) (-11) (-30) (+393)
Iron knife can be used to cut 53.3(153) |19.5(56) 2.4(19) 3.8(32) 5.2(27)
vegetables.
Score (+306) (+56) (0) (-32) (-54) (+276)
Wet utensils take time to dry 10.1 (29) 9.8(28) 6.3(18) 33.8(97) 40.1(115)
themselves, so they have to be dried
ith clothes.
" score (+58) | (+28) (0) (-97) (-230) (-241)
During work without lid dustbins 63.4(182) |18.5(53) 3.5(10) 6.6(19) 8.0(23)
can be used to throw garbage.
Score (+364) | (+53) ) (-19) (-46) (+352)
Itis mandatory for every workerto | 53.7(154) [27.9(80) 3.8(11) 4.5(13) 10.1(29)
take training in hand washing
PROCESS: eore (+308) (+80) ©) (-13) (-58) (+317)

Attitude score of food handler’s for all the 20 items can be seen from the figure 4. The crests and troughs are
expressing the overall attitude score of food handlers. Although, positive attitude was observed except for
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item 18 (related to dishwashing drying mechanism) which is highly negative. Similarly, the attitude is
positive for items 1 (FSSAI Law implementation in catering establishments), 5 (hand washing frequency)
and 15 (fried food serving method) but the scores are more towards the neutral side.

500

400

300

200

100 66

O -

-100

-200

-241

-300

Figure 4: Attitude Score of Food Handlers (N=287) Ranged from +574 to -574.
Practices towards Food Safety

The mean practice score of food handlers was 44.45+13.46 as shown in table 2 .Also, the food handlers
practices are shown in table 7 and can be seen that the food handler’s uniform policy was not practices as
per the FSSAI regulation. A little more than half of the food handlers (54.35%) were changing uniform in
changing rooms as per prescribed regulation whereas 10.45% (30) of the food handlers didn’t receive the
uniform from the management, 1.05% (3) didn’t feel the need to wear uniform at work place and 34.5% (99)
wear the uniform but directly from home and were not changing at work place. As far as personal
belongings are concerned, the food handlers were keeping their personal belonging either under the table
(7%) or in containers (5.92%) or purse (3.48%) and 33.8 %( 97) were not carrying personal belongings.
Majority of the food handlers were attending work during sickness like headache and fever (57.14%) and
also during cold and cough (2474%).Very small proportion were coming to work during vomiting and
diarrhea ( 1.4%) and during general pain in the body, back and tooth (16.72%).Vast majority of the food
handlers were taking tea at their work stations (89.23%) .Further , they we rewashing hands in vegetable
sink (2.79%) or in any available sink ( 3.83%) and majority were washing hands after using toilets
(72.82%) but very low proportion were practicing hand washing after sneezing and coughing ( 2.1%). For
washing hands , liquid soap was used by 63.76% (183) rest others were using surf (7.66%), soap (27.53%)
and just plain water ( 1.73%).0Only single use paper towel for drying hands was used by 3.48% (10) food
handlers and maximum were using personal hanky (45.65%), dusters ( 15.68%), uniform ( 4.53%) and
hand dryers (30.66%).0ne fourth ( 25.8%) of the food handlers were not using gloves and 5.23% (15) were
blowing air into it while opening. More than half of the food handlers used phones at work (56.45%)
because they wanted to stay in touch with family (41.46%), friends (10.10%) . listen songs (0.71%) were the
reasons behind usage.. Very few proportions were using phones for official reasons (4.18%). It was also
observed that few food handlers 7.32% (21) were not using cold room for cooling and storing food and
vegetables because of its non availability. Another violation observed was that they were not storing ready
to eat food items in correct shelves in cold rooms. Almost half 42.51% (122) of the food handlers were
storing them either together with raw food or below the raw food shelf. They were also not sanitizing raw
vegetables( 65.84%), not keeping cooked food at ideal temperature ( 79.1%), keeping fried foods on
newspaper ( 16.7%) , not using food grade plastic containers for storing sauces and chutneys ( 81.2%), using
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their sensory organs to ensure the safety of foods (82.58%) and were dependent on their colleagues to know
the work place policies and not participating in trainings .Half of the food handlers ( 50.5%) were using iron
knives for cutting and chopping .The reasons were easily availability (12.54%), sharpness (28.56%) and
using the same for many years (9.4%).

Table 7: Practice Response of each statement (N=287)

Statements Response%(n)
You change uniform :

a) From Home 34.5(99)

b) In the changing room 54.0 (155)
¢) Uniform does not need to be worn separately 1.05 (3)

d) Live here, no uniform, new joining 10.45(30)
e) Any Other) 0(0)
Where do you keep your personal belonging like helmet, watch while working?

A) Below the counter 7.0(20)

b) In the lockers 49.8 (143)
c) In any container or bag 5.92 (17)
d) Don’t carry personal belongings 33.8(97)

e) Keep itin purse 3.48(10)
f)Any Other ) : 0(0)

In which of the following illnesses you are usually present for work at the workplace?

A) Cold and Cough 24.74(122)
b) Vomiting and diarrhea 1.4(4)

c) Headache and fever 57.14 (164)
d) Any Other ) : Physical pain in the body, tooth ache ,back ache 16.72(48)

Which of the following things you eat while working in the work place?

A) Taking tea 89.23(236)
b) Consuming Gutka and tobacco 0.7 (2)

¢) Smoking and drinking 0 (0)

d) Don’t eat anything 13.94(40)
f)Any Other) 3.13(9)
When do you wash hands?

A) Before touching food 15.33(44)
b) After sneezing and coughing 2.1(6)

c¢) Smoking and drinking 5.22(15)
d) After using toilets 72.82(209)
f)Any Other ) : As and when required 4.53(13)
Where do you wash your hands?

A)In any sink 3.83(11)
b) In designated hand washing sink 88.85(255)
c) In vegetable sink 2.79(8)

d) Any other: No hand washing sink available 4.53(13)

What do you use to wash hands?

A) Surf 7.66(22)
b) Solid Soap 27.53(79)
c) Liquid Soap 63.76(183)
d) Only water 1.73(3)

e) Using ash 0(0)
f)Any Other) 0(0)
Which of the following things you use to dry your hands.

A) Personal Hanky 45.65(131)
b) Uniform 453 (13)
c) Hand dryer 30.66(88)
d) Tissue Paper 3.48(10)
e) Duster 15.68(45)
f)Any Other)

How do you open the gloves before wearing them?

A) By blowing air 5.23(15)
b) By rubbing fingers 69.69(200)
c) Don’t wear gloves 25.08(72)
d)Any Other) 0(0)
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Do you use mobile phones at work place?

A) Yes 56.45(162)
B) No 43.55%(125)
If your answer is yes than what is the reason of use?

A) To be in contact with family 41.46(119)
b) To be in contact with friends 10.10(29)
c) To listen to songs or news 0.71(2)

d) To use in office 4.18(12)
e) Not applicable 43.55(125)
f)Any Other) 0(0)
Which of the following procedures do you use before cooking raw vegetables?

A) Put it in cold room 57.84(166)
b) Cook them without sanitizing 8.01(23)
c) Cook them after sanitizing\ 26.83(77)
d)Any Other ) : No Cold room available 7.32(21)
Do you use iron knife to cut the vegetables at work place?

A) Yes 50.5(145)
B) No 49.5(142)
If your answer is yes than what is the reason of use?

a) lts edges are sharp 28.56(82)
b) Easily available 12.54(36)
c) Using it since years 9.4(27)

d) Not Applicable 49.5(142)
e)Any Other) 0(0)
Where do you keep the food after cooking them?

a) At room temperature 49.83(143)
b) In cold room 20.9(60)
c) In AC room 21.95(63)
d) Any other: No Cold Room 7.32(21)
How do you store ready to eat foods in the cold room?

a) Keeping them with raw foods 29.61(85)
b) Keeping them above raw foods 50.17(144)
c) Keeping them below raw foods 12.9(37)
d) Cold room not available 7.32(21)
e) Any other

Where do you keep the fried food items before serving? 16.7(48)
a) On newspaper 24.0(69)
b) On butter paper 53.7(154)
c) On oil siever 5.6(16)

d) In any other Utensil

In which container, you use to keep sauces and chutneys?

a) Stainless Steel 65.85(189)
b) Polythene 5.6(16)

c) Food Grade Plastic Container 18.8(54)
d) Any other: Plastic Drums/Disposable Containers reused for storing 9.75(28)
How do you ensure that food is safe for eating?

a) By smelling the food 17.42(50)
b) By tasting the food 44.95(129)
c) By sending them to quality lab 17.42(50)
d)On seeing the food 20.21(58)
e) Any other 0(0)

How do you dry the washed utensils?

a) Wiping Cloth 75.26(216)
b) Air dry them 12.89(37)
c) Dishwasher dries them automatically 10.45(30)
d) Any other 1.4(4)
Where do you throw garbage while Cooking food?

a) Under the table 4.52(13)
b) In polythene 1.04(3)

c) In designated dustbin 93.4(268)
d)Any other 1.04(3)
What do you do to get the information related to work policies?

a) Ask Colleagues 62.36(179)
b) Take Trainings 19.86(57)
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¢) From Newspaper/TV/Radio 4.88(14)
d)There is no source of information 5.9(17)
e) Reads Poster 7.0(20)
f)Any other

Association between Knowledge, Attitudes and Practices

Table 8 shows a statistically significant association between knowledge and attitudes (y?=143.6809,
p<0.00001), attitudes and practices (y?>=3273.1794, p<0.00001), and also knowledge and practices
(¢?> =61.5318, p<00001).

Table 8: Association between Knowledge, Attitude and Practices

Variables Chi Square (XZ) P Value | Significance p<0.05
Knowledge o Attitude | 143.6809 <0.00001 | Yes
Attitude o Practice 327.1794 <0.00001 | Yes
Knowledge o Practices | 61.5318 <0.00001 | Yes

The statistical significant and positive correlation was observed between knowledge and attitude scores (p
value=0.000689, r=0.1992), between attitude and practices score (p=0.036124, r=0.1237) and also
knowledge and practices score (p value=0.00001, r=0.2801) as can be seen from table 9. The strongest
positive correlation is between knowledge scores and practices score.

Table 9: Correlation coefficient between knowledge, attitudes, and practices

Variables Correlation P Value Correlation Coefficient
(r Value)

Knowledge o Attitude 0.000689 0.1992

Attitude a Practice 0.036124 0.1237

Knowledge o Practices 0.00001 0.2801

Table 10 indicates relationship between dependent variable (Knowledge Score) and independent variables
(food handler’s age, education, job title, experience, state they belong to and trainings). Although statistical
significant differences were not found between age and the knowledge score but respondents aged 41-50
years and above showed a significantly higher knowledge score (F=1.2768, p>.0.05) but the score is less
than the cut off value of 70%.Similarly no statistical significant difference was found between education
level and knowledge scores (F=0.3668, p>0.05). Only higher mean knowledge score was observed for
graduates but that is also less than the cut off value and rest all other categories irrespective they had
attended school not got similar mean knowledge scores but less than the cut off value. Experience was also
not statistical significant, (F=.25622, p>0.05).But, food handler’s with highest experience (>20 years)
scored high on knowledge scores. Job titles of the participants shown a significant difference (F=4.1035,
p<0.05).But the mean knowledge score were less than the cut off value for all the job titles like cooks,
counter boys, home delivery man etc . The region of the food handler’s had not shown any significant
difference (F=0.878, p > 0.05). But highest knowledge score was found in food handlers of Uttrakhand and
lowest from Rajasthan. Similarly food handlers existing skills and internal trainings had not made any
significant difference in their knowledge scores (F=0.1965, p>0.05) and (F=.42363, p>0.05).

Table 10: ANOVA for food handlers Knowledge Score and Age, Education, Experience, Job titles, State and Training

Dependent Independent Mean Sum of Df Mean F P Value
Variable Variable Squares Square
Knowledge Age Between 3 1.2768 0.282
Score Groups
540.6373 180.2124

JETIR1901B42 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 340


http://www.jetir.org/

© 2019 JETIR January 2019, Volume 6, Issue 1 www.jetir.org (ISSN-2349-5162)

20-30 Within 283
Group
60.97 3994.399 1411428
31-40
59.91
41-50
64.5
>50
66.11
Education Between 0.3668 .8996
Groups
315.7236 6 52.6206
Up to 5th Within
Group
60.5 40168.165 280 143.4577
6-8th
61.4
9-10th
61.76
11-12th
59.87
Graduation
62.5
Diploma
57.5
Never went to
school
60.3
Experience
0-11 months Between
Groups 0.2562
61.84 146.6014 4 30.6504 2 0.9057
1-5 years Within
Group
60.57 40337.381 282 143.0404
6-10 years
61.81
11-20 years
60.83
>20 years
63.7
Job Titles
Cook Between
Groups
60 2226.7814 4 556.6954 4.1035 0.0030
Assistant Cook Within
Group
55 38257.07 282 135.6634
Helper
53.33
Counter Boy
61.73
Others (Home
Delivery man
/Housekeeping/
waiters etc)) 66.05
State
Attar Pradesh Between
Groups
60 747.6172 6 124.6029 0.878 0.5100
Rajasthan Within
Group
56.87 39736.542 280 141.9162
Bihar
62.21
Uttrakhand
64.81
Bengal
61.11
Nepal
P 61.19
Others (
Delhi/Haryana
etc) 60.30
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Skills
Skilled Between 55.9539 2 27.9769 0.1965 0.8217
60.63 Groups
Semi Skilled Within 40427.87 284 142.3512
61.59 Group
Unskilled
60.91
Training
Internal Between
Training Groups 0.4236
61.60 120.4165 2 60.2083 3 0.6550
External Within
Training Group
(HACCP/1SO) 57 40363.526 284 142.1251
No Training
60.92

DISCUSSION

This study discovered a significant lack of knowledge in food safety, as only 29.61% of the surveyed
respondents and only 4.8% demonstrated good practices. The results of this study are also in accordance
with other studies that have addressed the food safety issue and emphasized on acute need to improve food
safety knowledge and practices in the food industry (Webb & Morancie, 2015; Angelillo et al., 2000;
Samapundo et al., 2015; Liu et al., 2015). Many previous studies have identified that poor food safety
knowledge and handling practices is one of the main causes of food-borne outbreaks ( Clayton et al., 2002;
Food Standards Agency 2002; Martin et al., 2003; Clayton et al., 2004; Okojie et al.,2005 ;Green et al.,
2006; Hertzman et al.,2007; Mitchell et al., 2007).Okojie et al.,(2005) also showed that knowledge and
practice were influenced by previous training (P = 0.002) and similar results were noticed in the current
study. More than half of the food handlers (52.7%) had never attended either internal or external trainings
and that was further conformed through low knowledge and practice scores. The previous studies found the
most significant error made by catering employees was the lack of personal hygiene practices; more
specifically, the lack of proper hand washing whereas proper hand washing was the single most important
means of preventing the spread of food borne illness(Clayton and Griffith, 2004; Guzewich and Ross, 1999;
Harrington, 1992; Paulson,2000) .In the current study food handlers were practicing frequent hand washing
(86.06%) ,and at designated hand wash stations ( 88.81%) but 70.3% of the food handlers were lacking
knowledge about the total duration of hand washing procedure, 36.24% were not using appropriate hand
wash cleanser and 65.86% were not using single use paper towel to dry their hands after washing whereas
67.69% opposed using clothes to dry hands in attitude test.

Although the current study had demonstrated good understanding towards food safety issues but not been
translated into practice scores. These findings were similar to that of Clayton et al (2002), it was discovered
that food handlers might be aware of the food safety attitudes they should have performed, but 63% of the
respondents in the study indicated that they rarely practice positive attitudes.

The majority of the food handlers 63.8% were also lacking knowledge in identifying chemical hazards. Half
of them 50.8% were using iron knives for cutting vegetables and newspapers (16.72%) for keeping fried
food items whereas they have shown a good understanding score in attitude test for iron knife (77.7%) and
newspaper (72.82%).

The present study also revealed violation of one of the five keys to keep food at safe temperatures and it was
recognized as a critical control point of food safety (World Health Organization, 2013). The current study
and many previous  studies have revealed that food handlers' lack knowledge about the critical
temperature (Bas, et al., 2006; DeBess et al., 2009; Garayoa et al.,2011) for food storage. Improper food
safety practices related to insufficient temperatures needed or cooking and holding foods have led to several
food borne outbreaks. A U.S. study reviewing outbreaks associated with food handlers’ errors found that 22
outbreaks were associated with insufficient time and temperature during initial cooking or heat processing,
during reheating, during inadequate thawing followed by insufficient cooking, and other food preparation
procedures that allow pathogenic bacteria to survive (Sumner S. Et al. 2011).In the current study the food
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handlers were lacking time and temperature knowledge about holding (43.2% ) and reheating (34.15%) of
food items as well lacks knowledge (63.2%) about ideal thawing procedures for frozen food items and
thought that the correct method for thawing frozen food is to keep them at room temperature. Only 43.2%
food handlers realized that cooked rice can’t be stored at room temperature for more than two hours and the
findings are almost similar to that of Sufen et al (2014) where only 44.40% realized that cooked food cannot
be stored for more than two hours at room temperature.

In the current study the vast majority of the food handlers (82.58%) were using their sensory organs for the
assurance of food safety for its consumption. The similar results was observed in other studies . Food
handlers between 20.21% and 44.95% wrongly believed that they can tell if food was contaminated with
food poisoning bacteria by visual, olfactory or taste checks and the similar results were found in other
studies (Gomes-Neves et al 2007; Jevsnik M et al, 2008; Martin et al 2012; Walker E et al 2003).

In our study 73.52% participants were not sanitizing raw vegetables before cooking as only 63.4% of the
food handlers were not aware of type of sanitizer to be used .A study of 200 chefs in Ireland showed
that 21.5% of all the respondents considered the use of disinfectants in sanitizing worktops as
unimportant step (Bolton et al ,2008).

The vast majority of the food handlers 81.2% were not using food grade containers for storing food items.
Food handling, preparation, and service practices are other important factors in determining the safety of
food. Food storage systems (time and temperature), equipments and containers as well as food handlers’
knowledge and practices affect food safety directly or indirectly (Beaver et al, 1984, Tsega & Nadew, 1972;
Okubagzhi, 1988).

Proper practices by food handlers are a key factor in food safety, but converting knowledge into practice is a
complex process. Powell et al. (2011) had proposed the concept of a food safety culture to correct and
maintain proper practices, in which establishing a strong culture of food safety would be of help, including
communication among employees, managers, and employers; encouragements for employers; consensus on
food safety, and similar workplace values.

CONCLUSIONS

The results of the present study indicate a definite need for improving food safety knowledge and practices
of food handlers .Food handlers play a significant role in the prevention of food borne disease and are the
first line of defense to ensure food safety. Their low knowledge score and poor practices may contribute to
cause food borne illness and outbreaks. The study revealed that more than half of the food handlers had
never attended any training programs .The researcher suggests that they must undergo continuous training
session which is needed to produce safe and hygienic food. Through training their knowledge and practices
can be improved as they have shown positive attitude towards food safety issues and training programs.
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