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From 1998 to 2005, 30 outbreaks with a total of 1,958 cases of foodborne illness related to 

herbs and spices have been reported in the United States.  Furthermore, the FDA has instituted 16 

recalls, withdrawals, or consumer alerts on herbs and spices from 1999 to 2007 due to potential 

harm to consumers.  Many foodborne illness cases go unreported so the true burden of foodborne 

illness associated with herbs and spices is probably much larger.  Epidemiological investigation 

of these outbreaks revealed that, to a certain extent, the outbreaks were attributed to improper 

handling.  Since fresh herbs and spices are increasingly popular in the US, the goal of this 

research was to investigate current consumer handling practices of fresh herbs and spices to find 

out if there are any gaps in safe handling.  Objectives were to 1) determine the association 

between demographic characteristics and fresh herb and spice handling behavior, 2) establish the 

relationship between fresh herb and spice usage habits and handling behavior, 3) determine the 

relationship between basic food safety knowledge and fresh herb and spice handling behavior.  A 

survey was targeted to the North Florida population (n = 426) because of the high demographic 

diversity in this area.  However, the pilot test with an undergraduate student sample at the 

University of Florida had an overwhelming response (n = 1001) and was used as a comparison to 

the North Florida population. 
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 Results show that the general population appears to have better basic food safety 

knowledge as well as fresh herb and spice handling behavior than the college student population 

which is consistent with earlier findings.  The college student population was more likely to 

receive food safety information from friends or family members, while the general population 

was more likely to receive the information from newspapers.  Meal preparation involvement (p = 

0.000), gender (p = 0.001), race (p = 0.000), and purchasing of fresh herbs (p = 0.005) had 

profound impacts on a fresh herb and spice handling behavior in the college student population, 

but age (p = 0.009) and use of fresh herbs in food preparation (p = 0.000) had profound impacts 

on fresh herb and spice handling behavior among general population.  Overall, basic food safety 

knowledge did not appear to be a large influential factor in fresh herb and spice handling behavior 

among the college student or general populations, a finding similar in past food safety research.  
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CHAPTER 1 

INTRODUCTION 

 

Food safety continues to be a prominent issue in the United States.  It is estimated that 

every year 76 million people in the United States become ill from pathogens in food; of these, 

about 5,000 die (47).  Despite efforts from the government to reduce foodborne illnesses, the 

CDC’s Foodborne Diseases Active Surveillance Network acknowledges the amount of progress 

made to improve food safety in the United States is not tremendous (18).  Based on the 

foodborne illness data, ethnic foods contribute a considerable amount of the total outbreaks each 

year.  From 1990 to 2000, total foodborne illness outbreaks associated with ethnic foods rose 

from 3% to 11% (63). The largest number of outbreaks were reported by Florida (n = 136) and 

California (n = 74) (63).  With regard to location of the incidence, private homes accounted for 

21% of all foodborne outbreaks related to ethnic foods (63).  Despite their increasing popularity 

and their risky history, information that exists on all types of ethnic foods is lacking which 

creates a major limitation in being able to reduce and prevent the number of foodborne 

outbreaks. 

A major factor for the increasing popularity of ethnic foods in America is the changing 

demographic profile.  America is becoming increasingly diverse in its racial and ethnic makeup.  

As of 2007, African Americans account for approximately 13% of the population followed by 

Hispanics, Asian and Pacific Islanders, American Indian, Eskimo, and Aleuts (16).  By 2050, 

90% of the 30 million population increase in the US is projected to be from minority populations 

(71).  This diverse population profile in the US has an important implication on the food market, 

causing cultural diversity to arise as a major issue in American eating.  Consumers are 

continually demanding more availability and selection of ethnic foods.  It is estimated that the 
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US ethnic food market will have annual sales of $75 billion over the next decade; this means $1 

out of every $7 will be spent on ethnic foods which is a 50% increase from current ethnic food 

sales (28, 32).  Because of this population trend and increase in demand, the ethnic food market 

is turning it into a multibillion-dollar industry. 

In a recent survey, US food safety professionals were asked various questions to 

determine the extent of safety information they had on ethnic foods (46).  It found that 67.7% of 

respondents listed one or more ethnic food concerns for which they lacked adequate safety 

information.  Results of the study concluded food safety professionals lack the safety resources 

for many ethnic foods they encounter.  This limits the amount of information that is conveyed to 

consumers for the safe handling of ethnic foods.   

Because the US population is exploring different cuisines, spices and new flavor 

combinations are steadily growing in popularity (30).  The increase in demand for herbs and 

spices is not only reflecting the heightened popularity of ethnic foods in the US, but also the 

trend toward the use of herbs and spices to compensate for less salt and lower fat levels in food 

which is being promoted by the US government (72).  The American Spice Trade Association, a 

trade association that represents the U.S. spice industry, has reported a substantial rise in the 

consumption of spices in the US (30).   

The primary agencies responsible for regulating the herb and spice industry in the US 

include the Food and Drug Administration, the Department of Agriculture and the 

Environmental Protection Agency.  These agencies have established cleanliness specifications 

for herbs and spices imported in the US.  This includes specific limits for numerous 

contaminants such as pesticide residues, aflatoxins, and other foreign matter.  Despite the 

precautions taken by these government agencies to ensure a safe product, many foodborne illness 
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outbreaks and product recalls associated with herbs and spices have occurred in recent years.  

From 1990 to 2005, 30 outbreaks with a total of 1,958 cases of foodborne illness related to herbs 

and spcies have been reported in the United States (15); these outbreaks were strictly associated 

with herbs and spices, without counting outbreaks in other foods with contaminated herbs or 

spices.  Florida was the location for 57% of these cases.  Furthermore, the FDA has instituted 16 

recalls, withdrawals, or consumer alerts on herbs and spices from 1999 to 2007 due to potential 

harm to consumers (73).  Second to California, Florida was responsible for the majority of these 

recalls.    

Because of their low moisture content and lack of published data, herbs and spices were 

once thought to be free from worry of microbial growth or survival.  The foodborne illness 

outbreak and product recall data suggests otherwise.  The outbreaks and recalls associated with 

herbs and spices in the United States continue to occur.  However, herbs and spices are being 

consumed in greater quantities than ever before.  From 1980 to 2000, the annual per capita 

consumption of spices in the US increased by 60% (25).  Most of the herbs and spices available 

for consumption in the US are being imported from countries around the world.  In 2003, 278 

million tons of spices were imported by the US from 129 nations (77).  It has also been reported 

that many of the developing countries that produce herbs and spices find it difficult to meet 

sanitation and cleanliness levels on a consistent basis (25).  This may mean herbs and spices 

imported into the United States are contaminated with harmful substances.  

Efforts aimed to reduce herb and spice contamination are needed by growers, processors, 

retailers and consumers to reduce the number of recalls and outbreaks.  It is important that 

research on herb and spice safety be conducted due their increasing popularity in the US and 
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their potential to contain harmful microorganisms.  Surveys directed toward consumers would 

help shed light on current handling practices of herbs and spices.  

Purpose and Significance of Study 

Many of the existing research on herbs and spices have focused on proving that harmful 

microorganisms can exist in herbs and spices.  This research shifted the focus on to the consumer 

and used a survey to examine consumer handling practices of fresh herbs and spices.  It provided 

a better understanding of what influences consumer handling behavior of fresh herbs and spices.  

Results of this research helped identify weaknesses in consumer food safety knowledge and will 

contribute to the development of educational materials and programs aimed at improving 

consumer safety in the future. 

To gain a better understanding of consumer handling behavior of fresh herbs and spices, 

several research questions were posed.  The first research question related to the demographic 

factors that may impact fresh herb and spice handling behavior.  The hypothesis of the researcher 

was that demographic factors directly shape fresh herb and spice handling behavior.  Previous 

literature indicates that demographic characteristics such as gender, race, education level and 

economic status have influential factors on consumer attitudes, knowledge and practices. 

The second research question attempted determined if fresh herb and spice usage habits 

affect fresh herb and spice handling behavior.  Fresh herb and spice usage referred to how often 

fresh herbs and spices were purchased as well as how often fresh herbs and spices were used in 

food preparation.  It was the hypothesis of the researcher that those who purchase or use fresh 

herbs and spices in food preparation more often are not likely to practices safer fresh herb and 

spice handling behaviors.  

The third research question established if basic food safety knowledge influences fresh 

herb and spice handling behavior.  It was hypothesized that those who have a better 
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understanding of basic food safety knowledge are not likely to practice safer fresh herb and spice 

handling behavior.  Numerous research studies have found food safety knowledge does not 

necessarily translate into safer food handling practices.  This research study served as a 

foundation to examine the factors that may influence fresh herb and spice handling behaviors 

among consumers.  

Research Questions 

1. How do demographic factors (gender, age, geographic location, race, education, income) if at 
all, have an impact on fresh herb and spice handling behavior? 

 
2. How do fresh herb and spice usage habits affect handling behavior? 
 
3. How does basic food safety knowledge influence fresh herb and spice handling behavior? 
 

Research Hypothesis 

Hypothesis 1: 
A.  Demographic factors directly influence fresh herb and spice handling behavior. 
 

Hypothesis 2: 
A.  Those that purchase fresh herbs and spices more often are not likely to practice safer 

handling behaviors. 
 
B.  Those that use fresh herbs and spices in food preparation more often are not likely to 

practice safer handling behaviors. 
 
Hypothesis 3: 

A.  Those that have a better understanding of basic food safety knowledge are not likely to 
practice safer fresh herb and spice handling behavior. 
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CHAPTER 2 

LITERATURE REVIEW 

 The purpose of this study was to examine the influences of consumer handling behavior 

of fresh herbs and spices. Three parts comprise the review of literature.  Part 1 provides a brief 

history of the use of herbs and spices. The intent of the section was to show that herbs and spice 

have had profound impact on societies throughout the world.  Part 2 provides a summary of 

existing data that implicates herbs and spices as a source of potentially harmful substances (1998 

- 2007).  It provides a reason why handling behavior can be the end factor between safe and 

unsafe herbs and spices.  Part 3 focuses on factors that influence fresh herb and spice handling 

behavior. 

Herbs and Spices 

Definition of Herbs and Spices 

Herbs and spices are “plants valued for their medicinal and aromatic properties and are 

often grown and harvested for these unique properties” (53, 54).  More specifically, herbs refer 

to the leaves of the plants (66).  Examples would include thyme, parsley, dill, and mint.  On the 

other hand, spices encompass many other parts of the plant (66).  Spices include the buds 

(cloves), bark (cinnamon), roots (ginger), berries (peppercorns), aromatic seeds (cumin), and 

even the stigma of a flower (saffron).  

The History of Herbs and Spices  

Herbs and spices have been an important component in the lives of many people around 

the world for centuries.  They have had many purposes throughout history such as for food 

preservation, medicinal remedies, perfumes and as currency (66)  More recently, herbs and 

spices are being used as flavor substitutions for fat and salt in food products to help achieve a 

healthier lifestyle which is being promoted by the US government (72).    
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There is evidence that herbs and spices were being used by humans as early as 3000 BC 

(66).  The Sumerians used thyme for its health properties, and the Mesopotamians cultivated 

garlic for flavoring.  The ancient Egyptians used spices in tombs because of their strong 

preservation quality ideal for embalming.  Egypt, China, India, Greece and other Eastern 

countries also used herbs and spices in disease prevention and treatment (66). 

With the fall of the Roman Empire, the early middle ages saw a return to rituals and 

superstitions that surrounded herbs and spices (51).  During this period, paradise was believed to 

be a physical place on Earth where spices such as cinnamon and pepper were grown in close 

proximity, making them important status symbols on the medieval table (51)   

As the renaissance emerged from the Middle Ages, trade with other civilizations 

intensified as did the knowledge of the medicinal herbs and spices (51).  The discovery of the 

New World by Columbus was fueled in part by a pursuit for herbs and spices.  Colonists brought 

much of their herbs and spices with them to America (51).   

In 1652, Nicholas Culpeper published ‘The English Physitian’ (51). It systematically 

cataloged all the known herbal remedies of England and showed the common people how they 

could rely on their own herbal remedies rather than the expensive medicines of doctors.  Western 

medicine ultimately abandoned herbalism in favor of chemical treatments. 

Today, herbalism and ancient medicines are being used around the world.  Scientists are 

finding that a lot of the old remedies have merit.  With the increasingly health conscience 

society, herbs and spices are mostly being used for flavoring purposes (66).  Because fat and salt 

add flavor to dishes, herbs and spices can be used as substitutes for these food products due to 

their strong flavoring characteristics (66).  Given the long history of use of herbs and spices, they 

have been considered one of the first ever recorded functional foods (66). 
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Herbs and Spices: Potential Source of Harmful Agents 

 Through review of recent literature from around the world, herbs and spices have been 

found to contain a variety of contaminants which have the potential to induce human illness.  

The contaminants include fungi and fungal metabolites, as well as certain bacteria such as 

Bacillus cereus, Clostridium perfringens, Staphylococcus aureus, Escherichia coli, and 

Salmonella. 

Fungi and Fungal Metabolite Contamination 

Fungi and fungal metabolite contamination was the most prevalent type of contamination 

studied from 1998 to 2007 and appears to be the biggest problem associated with herbs and 

spices around the world.  Table 2 - 1 displays the recent literature on fungi and fungal metabolite 

contamination of herbs and spices. The most common fungal genus found in herb and spice 

samples were Aspergillus and Penicillium.  The most predominant fungal species found were A. 

flavus and A. niger, both of which can produce aflatoxins and cause specific diseases or health 

problems, such as kidney damage or cancer, if consumed in sufficient quantities (6, 10, 19, 20, 

24, 27, 44).   

The spice that was most frequently found to be contaminated with fungal species and its 

metabolites was chilli or red pepper and its varieties including paprika and cayenne pepper.  In 

terms of concentration, the highest level of total aflatoxins was found in paprika samples from 

Turkey at 124.6 μg/kg (11).  Red pepper and chilli samples were found to contain similar 

concentrations of total aflatoxins between 0.7 to 97.5 μg/kg and 0.1 to 96.2 μg/kg, respectively 

(1, 11, 17, 20, 52, 59).  Aflatoxin B1 (AFB1) concentration was highest in chilli pepper samples 

from India at 283 μg/kg (56).  Other spice and herb samples that contained significant levels of 

AFB1 were fennel, paprika, nutmeg, red pepper, cayenne, and cumin (6, 11, 17, 45, 59, 82).  

Ochratoxin A was found in turmeric samples from India ranging from 11 to 102 μg/kg followed 



 

30 

by ginger samples ranging from 23 to 80 μg/kg (67).  Black pepper, red pepper, and coriander 

samples were also found to contain significant levels of ochratoxin A (21, 67).   

 It is important to note here that the US defect action level set by the FDA for total 

aflatoxins in food products is 20 μg/kg (75).  The herbs and spices in the studies reviewed 

contain levels considerably exceeding this defect action level.   

Bacterial Contamination 

Bacterial contamination of herbs and spices is also recognized as a threat to consumer 

health.  Table 2 - 2 displays the recent literature on bacterial contamination of herbs and spices. 

The review of recent research found Bacillus spp. in several herb and spice samples at levels 

above 102 CFU/g with red pepper, black cumin, and white pepper samples containing the highest 

concentrations of over 103 CFU/g (8, 9, 13, 37).  Clostridium perfringens was found at the 

highest concentrations of greater than 400 CFU/g or MPN 1100 in garlic powder, cumin, white 

pepper, red pepper, and sage (3, 9, 13, 58).  Banerjee and Sarkar (2003) found small cardamom, 

garlic and asafetida samples to contain S. aureus at levels larger than 102 CFU/g (8).  E. coli and 

Salmonella were found only in low concentrations in very few spice and herb samples (8, 13, 29, 

38).  These studies show herbs and spices provide a common source for bacterial contamination.   

The FDA has established infective doses for pathogenic bacteria which usually vary with 

age and health of host as well as strain characteristics (74).  While this review found many herbs 

and spices to be contaminated with pathogenic bacteria, the levels of contamination appear to be 

lower than the infective doses established by the FDA.  

Contamination through Production 

 Contamination of herbs and spices with microorganisms and extraneous materials can 

result throughout the entire production process as well as after the production process such as 

during transportation, retail sale, and consumer handling (3, 19, 38, 44, 48, 57, 58, 62, 78).   
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 A 1998 outbreak in the United States and Canada illustrates that the production process 

of herbs and spices can be the cause of serious health risks (50).  Chopped, uncooked, curly 

parsley was implicated as the vehicle of several outbreaks of Shigellla sonei infections.  

Preliminary trace back investigation identified a farm in Baja California, Mexico as a possible 

source of parsley served in the majority of the outbreaks.  Field investigations found that 

municipal water, which was used in hydrocoolers for chilling the parsley immediately after 

harvest and for making ice for parsley transport, was unchlorinateed and vulnerable to 

contamination.  The water in the hydrocooler was also recirculated throughout the day, exposing 

numerous boxes of parsley to identical contaminants.  The workers at the farm were found to 

have limited hygiene education and limited sanitary facilities available on the farm at the time of 

the outbreak. 

 Furthermore, aniseed was found to be the source of contamination in a 2003 nationwide 

outbreak of Salmonella agona in Germany (41).  An investigation traced the source back to a 

single importing company.  The company declared the source of contamination of the raw 

product resulted from a batch of aniseed that had been fertilized with manure.  This shows how 

certain practices known to be risky to most agricultural product producers are still being used in 

parts of the world.    

 Past research also indicates contamination levels of herbs and spices are dependent on 

pre- and post-production handling methods.  Banerjee and Sarkar (2003) tested 27 kinds of 

spices from retail shops in India for their microbial status (8).  When investigators compared 

microbial counts of the different retail shops, the most unhygienic shops showed the highest 

counts of total aerobic mesophilic bacteria and enterobacteriaceae.  The counts decreased 

proportionally with an increase in hygienic conditions of the retail shop.  These results show that 
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the handling of herbs and spices at the retail level can also affect microbial load status and health 

risk.   

 Research has also found nonpackaged herbs and spices to contain a higher level of 

contamination than polyethylene or glass packaged spice and herbs (8, 11, 58).  Garcia et al. 

(2001) found samples packaged in polyethylene containers contained a higher level of 

microorganisms than the glass containers (26).  These results suggest the level of microbial 

growth for herbs and spices is dependent on the type of packaging.  One study attributed this 

higher level of contamination in nonpackaged herbs or spices to sanitary deficiencies during 

collection, storage, transportation, packaging, and sale (58).   

 While not all contamination can be completely eliminated, certain practices by the 

manufacturer, retailer, and consumer can be employed to reduce the occurrence of such 

contamination.  Since sanitation issues seems to be the most common factor in herb and spice 

contamination, specific sanitation regulations should be strictly enforced for all manufacturers 

and retailers.  Guidelines on proper handling of herbs and spices should also be available to 

consumers. 

 Based on the literature review, herbs and spices can serve as a vehicle for contamination 

of bacteria and fungi which have the potential to cause foodborne illness.  This is of particular 

importance because herbs and spices are often added to foods without further heat treatment (38, 

64) which creates the potential for cross-contamination and foodborne illness.  Also, if herbs or 

spices become contaminated with spore forming bacteria, this presents a hazard because spores 

are often able to survive cooking temperatures (64).  Because herbs and spices available for 

purchase by consumers have been known to contain harmful microorganisms, it is important to 

learn more about how consumers may use and handle herbs and spices in the home.  Knowing 
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how consumers are handling them can help identify areas which are supporting or promoting the 

risk of foodborne illness.   

Factors Influencing Handling Behavior of Fresh Herbs and Spices  

Demographics 

 Demographic characteristics affect consumer attitudes toward food safety.  The literature 

indicates that demographics including gender, race, education level and economic status 

influences consumer attitudes.   

 One multi-state survey found that gender, education level and income impacted food 

handling practices and food consumption practices (5).  Men were more likely to report risky 

practices than women, and the most risky behaviors were associated with higher education and 

income levels.   

 Unklesbay et al. (1998) assessed the attitudes, practices, and knowledge of food safety 

among college students (76).  The survey results revealed that women who completed a college 

course that included food safety information had significantly better food safety practices than 

males.  Both males and females who had enrolled in these courses had significantly greater food 

safety knowledge than those without the opportunity to take courses that discussed food safety 

information. 

 Klontz et al. (1995) conducted survey to determine the prevalence of selected self-

reported food consumption and preparation behaviors associated with increased risks of 

foodborne illness and the demographic characteristics related to such behaviors (40).  They 

found that safer consumption and preparation patterns, such as eating raw foods of animal origin 

or engaging in unsafe food preparation practices, were consistently reported by females, at least 

40 years old, or with a high school education or less. 
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 Lin (1995) examined how demographics influence how a household’s main meal planner 

felt towards food safety (43).  Results suggest females, older, and more educated main meal 

planners generally were more likely to believe that food safety is very important.  There was no 

significant difference in importance of food safety between main meal planners who were white 

and non-white.   

Fein et al. (1995) found that people 18 to 39 years of age were more likely than those in 

other age groups to believe they had experienced a foodborne illness in both surveys (22).  They 

also found that people with at least some college education were more likely to believe they had 

experienced foodborne illness than were people with less education.  

From the review of literature, it appears that demographic characteristics are important to 

understanding what influences food safety attitudes, perceptions, knowledge and behaviors.   

Basic Food Safety Knowledge 

 The US government has designated specific agencies to educate consumers on how to 

reduce the risks associated with foodborne illness.  Nevertheless, research shows consumer food 

safety knowledge does not always reflect safer food handling practices (4, 31, 80).   

 Woodburn and Raab (1997) conducted a survey to determine if recent foodborne illness 

outbreaks increase consumer awareness and knowledge of food safety (80).  It was found that 

even though knowledge about foodborne illness was greater than in previous studies, 20% of 

respondents reported unsafe practices in their food preparation.   

 In addition, a survey found knowledge about food safety did not predict actual practices 

(4).  Results revealed that even though the majority of respondents knew proper food handling 

behaviors, they did not necessarily practice them.  For example, 86% of respondents knew that 

hand washing reduced the risk of food poisoning, but only 66% washed their hands after 

handling raw meat or poultry.   
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 Hertzman and Barrash (2007) conducted a survey to assess the food safety knowledge 

and practices of catering employees (31).  It was found that regardless of their food safety and 

sanitation knowledge, employees failed to follow proper procedures during the execution of an 

event.   Thus in conclusion, more food safety knowledge does not always translate into safer food 

handling practices.   
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Table 2-1. Scientific literature related to contamination of herbs and spices by fungi and fungal 

metabolites, 1998 to 2007 
Year Location  Microbiological agent Spice/Herb(s) Reference 

1998 Egypt1 Mold, mycotoxin Cumin, fennel, lime tree, absinthium, ginger, 
cinnamon, pepper mint, carbo tree, chamomile, 
saffron, curcuma, worm wood, rose, lesser 
galangel 

Aziz et al. 

2000 Brazil Mycoflora and mycotoxin Black pepper, white pepper Freire et al. 

2001 Scotland Aflatoxin Nutmeg, white pepper, chilli pepper, curry 
powder, paprika, garlic powder, ginger powder, 
black pepper, clove, bay leaf 

Candlish et al. 

2001 India Ochratoxin A Black pepper, coriander, ginger, turmeric Thirumala-Devi et al. 

2001 Portugal Aflatoxin Cardamom, cayenne pepper, paprika, chilli, 
clove, cumin, curry powder, ginger, mustard, 
nutmeg, saffron, white pepper 

Martins et al. 

2001 India Aflatoxin Chilli pod/powder Reddy et al. 

2002 Sultanate of 
Oman 

Mycoflora, aflatoxin Cumin, cinnamon, clove, black pepper, 
cardamom, ginger, coriander 

Elshafie et al. 

2003 Brazil Aflatoxin, ochratoxin A Black pepper Gatti et al. 

2003 India Yeast, mold Turmeric, coriander, black pepper, mustard seed, 
fenugreek, aniseed, cinnamon, clove, cumin, red 
chilli powder, bishop's weed, poppy seed, ginger, 
Asefoetida, cardamom, Ajmud, allspice, tejpat, 
caraway, garlic 

Banerjee and 
Sarkar  

2004 Turkey Aflatoxin Red-scaled pepper, red powder pepper Erdogan 

2004 Qatar Aflatoxin, ochratoxin, 
zearolenone, 
deoxynivalenol  

Chilli powder, mixed spice powder Abdulkadar et al. 

2005 Kingdom of 
Bahrain2 

Fungal mycoflora Cardamom, black pepper, red chilli, lemon, 
turmeric, ginger, cinnamon, clove, fennel, 
nutmeg, coriander, caraway, bay leaf, cumin, 
galangale 

Mandeel 

2005 Hungry Aflatoxin, ochratoxin A Red pepper, black pepper, white pepper, chilli, 
spice mix 

Fazekas et al. 

2005 Turkey Aflatoxin Paprika, chilli powder, black pepper, cumin Bircan 

2006 Morocco Mycotoxin Paprika, ginger, cumin, pepper Zinedine et al. 

2006 Turkey Aflatoxin Red-scaled pepper, red pepper, black pepper Colak et al. 

2007 Portugal3 Aflatoxin Chilli Paterson 

2007 Italy Aflatoxin Basil, coriander, cumin, fennel, garlic, laural 
leaf, marjoram, parsely, poppy seed, rosemary, 
thyme, sage, sesame seed, black pepper, spice 
mix, cinnamon, hot pepper, nutmeg, turmeric 

Romagnoli et al. 

1 Samples imported from India.    
2 Samples imported from India, Pakistan, Iran and US.   
3 Samples imported from Pakistan.    
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Table 2-2. Scientific literature related to contamination of herbs and spices by bacteria, 1998 to 

2007 

Year Location  Microbiological agent Spice/Herb(s) Reference 

1998 Mexico C. perfringens Cumin seed, black pepper, oregano, garlic 
powder, bay leaves 

Rodriguez-Romo 
et al.  

2001 Scotland Total viable counts (TVC) of 
aerobic bacteria,  Salmonella 
spp., Bacillus spp., Listeria spp.,  
Campylobacter spp., E. coli 
O157:H7,  S. aureus, C. 
perfringens 

Nutmeg, white pepper, chilli pepper, curry 
powder, paprika, garlic powder, ginger powder, 
black pepper, cloves, bay leaf 

Candlish et al. 

2003 India Total aerobic mesophilic bacteria 
(TAMB), Enterobacteriaceae,   B. 
cereus, C. perfringens,    S. 
aureus, Salmonella, Shigella 

Turmeric, coriander, black pepper, mustard 
seed, fenugreek, aniseed, cinnamon, clove, 
cumin, red chilli powder, bishop's weed, poppy 
seed, ginger, Asefoetida, cardamom, Ajmud, 
allspice, tejpat, caraway, garlic 

Banerjee and 
Sarkar  

2004 India B. cereus, C. perfringens  Turmeric, coriander, black pepper, mustard, 
fenugreek, aniseed, cinnamon, clove, cumin, 
red chilli powder, bishop's weed, poppy seed, 
ginger, Asefoetida, cardamom, Ajmud, 
allspice, tejpat 

Banerjee and 
Sarkar  

2005 Argentina C. perfringens Garlic powder, black pepper, white pepper, 
oregano, bay leaf, ground red pepper, paprika, 
thyme, nutmeg, sage, rosemary 

Aguilera et al.  

2006 Argentina Bacillus spp. Origanum, black pepper, paprika, bay leaves, 
milled red pepper 

Iurlina et al. 

2006 Japan1 Salmonella Red pepper, black pepper, white pepper, 
cumin, curry powder, coriander, fennel, 
paprika, cinnamon, garlic, garam masala, 
clove, anise, star anise, caraway, turmeric, 
fenugreek, allspice, nutmeg, bay leaf, mustard, 
basil, sage, dill weed, oregano, parsley, celery, 
mandarin, spices mixes 

Hara-kudo et al. 

2006 US2 Total aerobic bacteria (APC), 
total coliforms,   m E. coli,  
Enterococcus 

Cilantro, parsley, dill Johnston et al. 

2007 Brazil Salmonella Rubislaw Ground black pepper Ristori et al. 

1 Samples imported from mostly Asian countries such as China, India, and Malaysia. 
2 Samples from US and imported from Mexico.   
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CHAPTER 3 
METHODOLOGY 

Purpose of the Study 

 A Web-based questionnaire using a mixed methods framework was designed to 

investigate consumer food safety knowledge and handling practices of fresh herbs and spices. 

The study had three major objectives as established in chapter 1: 

1. Determine the association between demographic characteristics and fresh herb and spice 

handling behavior. 

2. Establish the relationship between fresh herb and spice usage habits and fresh herb and 

spice handling behavior. 

3. Determine the relationship between basic food safety knowledge and fresh herb and spice 

handling behavior. 

Included in this study were reviews of secondary data, key informant interviews, and 

questionnaires targeted to college students and the general population.  All materials were 

submitted to the University of Florida Institutional Review Board (IRB) for approval before 

using in the actual research (Appendix A).  

Unit of Analysis 

 Individuals served as the unit of analysis for this study.  Basic food safety knowledge, 

fresh herb and spice usage habits, and demographics were used to determine association with 

fresh herb and spice handling behaviors.  Concentrating on the individual as the unit of analysis 

was used in this study because individual actions and characteristics are important in 

understanding the trend in fresh herb and spice handling behavior among the college and general 

populations (7).  Using the individual as the unit of analysis helped to ensure that the collected 
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data is representative of college and general population so the findings can be universal to 

similar communities. 

Questionnaire Development 

 Questionnaire development was a 4 - stage process.  The first stage involved a literature 

review (Pubmed, Cab, Web of Science, Google Scholar, Biosis, Agricola and Toxline) of current 

scientific literature related to the food safety and hazards of herbs and spices.   

 A series of key informant interviews were included in section 2.  These consisted of ten 

interviews with general citizens, food safety professionals, food industry workers, and college 

students.  These interviews helped provide a source of information which aided in understanding 

the context of attitudes and actions, as well as provided information that might not have become 

evident in the literature search (7, 42, 61).  Six questions were asked to each key informant and 

responses helped to improve the content, clarity, readability, and quality of the questionnaire 

(Appendix A). 

In the third stage, a questionnaire was developed.  The first section of the questionnaire 

assessed the knowledge of basic food handling practices.  The second section of the 

questionnaire measured the usage of fresh herbs and spices within the home.  The third section of 

the questionnaire determined the different perceptions people may have on the safety of fresh 

herbs and spices.  The fourth section of the questionnaire assessed handling practices of fresh 

herbs and spices within the home.  Questions to determine the level of interest for learning about 

food safety was also included in this section.  The fifth section evaluated demographic 

characteristics such as gender, age, race, education as well as other demographics. 

A pretest was administered to assess the format of the questionnaire, clarity of the 

instructions, item appropriateness, ease of administration, completion speed, and frequency of 

answered and non-answered questions.  The pretest (65 items) was given to a group of 
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undergraduate, non-food science or nutrition majors from the University of Florida (n = 1001) 

during spring semester 2008.  The pretest was created on SurveyMonkey.com and a link to the 

survey was sent out to the listserv for Mans Food taught by Dr. Maurice Marshall.  Results were 

analyzed using SPSS to examine frequency of answered and nonanswered questions.  Any 

question with a high frequency of nonanswers would be eliminated.  Results were also analyzed 

to determine if any answer choices were not selected by any pretest participant.  If a question 

choice was not selected by any participants, the answer choice would be eliminated.  The 

average time it took to take the survey was analyzed to determine if the survey was timely to 

take.  In an open section at the end of the pretest, respondents were allowed to make any 

comments on the questionnaire they wanted.  The questionnaire was revised on the basis of pre-

test results and other recommendations. 

 Because we found no frequency problems with the pretest questionnaire, the same 

questionnaire was used in the fourth stage, with the exception of two modified questions and one 

additional question relating to demographics.  Survey changes included:  

 Revising the answer choices for the question “How many times have you become ill from 
consuming fresh herbs or spices?” from “Never; 1 time; 2 times; 3 - 5 times; 5 or more 
times” to “Never; 1 time; 2 times; 3 - 4 times; 5 or more times” 
 

 Adding “Job Training” to the answer choices for the question “Where did you receive this 
information?” 
 

 Adding “Please select the age range you fall under: 18 - 24; 25 - 29; 30 - 39; 40 - 49; 50 - 59; 
60 - 69; 70 or over” 
 

For the actual questionnaire test, the Florida population was used as the target population 

because Florida has been implicated in a large number of recalls and foodborne illness cases 

associated with ethnic foods, including herbs and spices (15, 63, 73).  The layout was the same 

as that of the pretest questionnaire.  The 66 - item questionnaire (Appendix A) was sent out to 
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the general public via e-mail using a sampling firm, World Wide Panel.  The URL to the 

questionnaire and letter of informed consent was attached to the e-mail.  The hosting site of the 

questionnaire was SurveyMonkey.com.  The questionnaire was available to participants from 

May 2nd 2008 to May 5th 2008.  Participants were instructed to complete the letter of consent.  If 

consent was given, participants would be directed to the actual questionnaire.  In the event that 

the participant does not give consent, he/she would not be allowed to continue and would have to 

exit the questionnaire.   

A web questionnaire was developed because they have several advantages compared with 

conventional mail surveys including short response time, reduced errors in transcription, and 

reduced research costs (35, 69, 81).  On the other hand, web questionnaires may be unsuitable for 

people who are uncomfortable using a computer, and they exclude those who do not have access 

to a computer (35).   

The questionnaire link was first e-mailed out to 5,000 potential respondents in Northeast 

and North Central Florida (Marion, Alachua, and Lafayette Counties).  These areas were chosen 

due to their demographic diversity (70).  Table 3 - 1 presents a demographic comparison between 

the United States as a whole, the state of Florida, and Marion, Alachua and Lafayette Counties in 

Florida.  Twenty-four hours after the initial emailing of the questionnaire, the link was emailed 

out to the rest of the Florida population to fulfill the sample size determined above.  Once the 

quota of completed questionnaires was achieved, the questionnaire link was closed.  

The combined population number for Marion, Alachua, and Lafayette Counties (552,348) 

was used to determine the minimum number of completed questionnaires (n = 384) necessary to 

be statistically representative of the general population (36).  This sample size would be 

sufficient to limit the sampling error and be statistically representative of the population at a 
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level of 0.05 (36).  The sample size was determined based on random sampling; however, this 

research used non-probability sampling which has been deemed reasonable in certain social 

science research (68). 

Concepts and Variables 

 This study focused on four concepts: basic food safety knowledge, fresh herb and spices 

usage habits, fresh herb and spices handling behavior and demographic characteristics.  The 

following are details of the concept, the variables used to measure the concept, and the process of 

how each concept was measured.     

Concept: Demographic Characteristics 

 There were several variables used as demographic characteristics including: gender, age, 

geographic location, race, education, income, and meal preparation involvement.  These 

characteristics were measured through survey data (Table 3 - 2, Table 3 - 3). 

Concept: Fresh Herb and Spice Usage Habits 

 Multiple variables were used to assess the level of fresh herb and spice usage among the 

college and general populations.  The variables included fresh herb purchasing, fresh spice 

purchasing, food preparation with fresh herbs, and food preparation with fresh spices  

(Table 3 - 4). 

Concept: Basic Food Safety Knowledge 

 Eight statements were used to measure basic food safety knowledge in the college and 

general populations.  Like the other concepts mentioned above, these variables were measured 

through the collection of survey data (Table 3 - 5) 

Concept: Fresh Herb and Spice Handling Behavior (Dependent Variable) 

 A series of 19 statements were used to determine fresh herb or spice handling behavior 

among the college and general populations (Table 3 - 6).  These statements/variables were 



 

43 
 

grouped to form a single collective index.  If the question was negatively worded, it was 

recorded into 1 = Always, 3 = Neutral, 5 = Never.  The data was first run through a bivriate 

correlation testing for the pearson’s correlation coefficient.  The next step was to run a reliability 

analysis testing for the Conbrach’s alpha statistic.  Conbrach’s Alpha of 0.890 was reported.  The 

purpose of these tests was to ensure all items correlated to each other and represented the same 

thing so that one single score could be formed for each respondent to represent fresh herb and 

spice handling behavior.  

Reliability and Validity 

 Validity was established by using several steps to develop the questionnaire.  A number 

of sources can be used to generate questionnaire items, including consultations with experts in 

the field, proposed respondents and review of recent literature (55).  Outside research and key 

informant interviews were used to examine different perceptions and knowledge that exist on 

fresh herb and spices safety.   

Many steps were also taken during the development of the questionnaire to ensure 

validity.  In this questionnaire, the researcher decided to use close-ended questions.  This type of 

question was used because it is easier to code for and analyze, as well as being much less 

demanding for the respondent (60).  A few partially close-ended questions were also added to the 

questionnaire such as ‘other, please specify.’  By doing this, it allowed the respondents the 

opportunity of creating their own choices.  The researcher took great care in identifying answer 

choices to help ensure that the respondent would chose from one of the offered categories.  The 

placement of the questions on the questionnaire was also done carefully.  The initial questions in 

the survey started out with general food safety knowledge then worked their way to more 

specific food safety questions on fresh herbs and spices.  The point of this was to get participants 

to start thinking about food safety issues from the beginning.  
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 Reliability was established using the Cronbach’s α statistic (55).  Cronbach’s α uses 

“inter-item correlations to determine whether constituent items are measuring the same domain” 

(55).  It measures consistency among individual items in a scale.  For social sciences, a 

Cronbach’s α of .60 or higher is considered acceptable (39). 

Data Analysis 

The questionnaire responses were analyzed using SPSS version 16.0 software.  All 

statistical tests were performed at the 0.05 significance level.  Each survey question was assigned 

a numeric code for data entry.  This data was exported from an online SurveyMonkey.com 

(www.surveymonkey.com) database into an SPSS package through Excel format.     

Several statistical analytic methods were use to answer each of the research questions. 

Bivariate correlations were used to determine the relationships between among independent 

variables and fresh herb and spice handling behavior (dependent variable) (7, 65).  One-way 

analysis of variance (ANOVA) was used to compare means between groups. 

A series of five multiple linear regression models were also conducted.  Multiple linear 

regression shows how the independent conceptual groupings simultaneously account for 

variation in fresh herb and spice handling behavior (7, 35, 65).  Regression models were run for 

each independent variable (demographics, fresh herb and spice usage habits, basic food safety 

knowledge).  Race was recorded into dummy code variables with Caucasians as the reference.  

The fourth regression model consisted of all independent variables together.  A fifth reduced 

model was developed to reveal which independent variables were most significantly related to 

fresh herb and spice handling behavior.  

Finally, independent-sample t tests were used to compare means between populations for 

basic food safety knowledge, fresh herb and spice handling behavior, and level of interest in food 

safety.



 

45 
 

 

Table 3-1. Comparison of demographic characteristics between the USA, the state of Florida, 
and Alachua, Marion, and Lafayette counties* 

 
USA Florida 

Alachua 
County 

Marion 
County 

Lafayette 
County 

Population, 2006 estimate 299,398,484 18,089,888 227,120 316,183 8,045 
Persons under 18 years old, 
2006 

24.6% 22.2% 19.1% 19.2% 19.4% 

Persons over 65 years old and 
over, 2006 

12.4% 16.8% 10.4% 23.7% 11.7% 

Female persons, 2006 50.7% 50.9% 50.9% 51.5% 37.9% 
White persons, 2006 80.1% 80.2% 73.2% 85.6% 81.4% 
Black persons, 2006 12.8% 15.8% 20.3% 11.6% 16.8% 
Asian persons, 2006 4.4% 2.2% 4.5% 1.2% 0.2% 
Persons of Hispanic or Latino 
origin, 2006 

14.4% 20.2% 6.7% 8.5% 11.6% 

High school graduates, percent 
of persons age 25+, 2000 

80.4% 79.9% 88.1% 78.2% 68.2% 

* Statistics were identified from the U.S. Census Bureau (2008). 
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Table 3-2. Demographic questions for the college student population 
Item Question and responses Label 

9 When thinking about preparing meals in your household, 
how would you describe yourself? 

Meal Preparation 
Involvement 

 1. I do not assist in food preparation.  
 2. I rarely, but sometimes help prepare meals.  
 3. I usually help prepare meals, but I am not the primary 

food preparer. 
 

 4. I prepare most meals. I am the primary food preparer.  
60 Are you: Gender 
 1. Male  
 2. Female  
62 Do you live in a: Geographic Location 
 1. City  
 2. Suburb of a City  
 3. Small Town  
 4. Rural Area  
64 Which best describes your racial or ethnic background? Race 
 1. African American   
 2. Asian  
 3. Hispanic  
 4. Native American  
 5. Caucasian  
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Table 3-3. Demographic questions for the general population 
Item Question and responses Label 

9 When thinking about preparing meals in your household, 
how would you describe yourself? 

Meal Preparation 
Involvement 

 1. I do not assist in food preparation.  
 2. I rarely, but sometimes help prepare meals.  
 3. I usually help prepare meals, but I am not the primary 

food preparer. 
 

 4. I prepare most meals. I am the primary food preparer.  
60 Are you: Gender 
 1. Male  
 2. Female  
61 Please select which age range you fall under: Age 
 1. 18 – 24  
 2. 25 – 29  
 3. 30 – 39  
 4. 40 – 49  
 5. 50 – 59  
 6. 60 – 69  
 7. 70 or over  
62 Do you live in a: Geographic Location 
 1. City  
 2. Suburb of a City  
 3. Small Town  
 4. Rural Area  
64 Which best describes your racial or ethnic background? Race 
 1. African American   
 2. Asian  
 3. Hispanic  
 4. Native American  
 5. Caucasian  
65 What is the highest level of education you completed? Education 
 1. Did not complete high school  
 2. Completed high school  
 3. Some college or post high school training  
 4. Completed an associate/2 year degree  
 5. Completed a college/4 year degree  
 6. Completed graduate or professional training beyond a 

bachelor’s degree 
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Table 3-3 Contd.  
Item Question and responses Label 

66 Which of the following categories best describes total 
household income in 2007? 

Income 

 1. Under $30,000  
 2. $30,000 - $39,000  
 3. $40,000 - $49,000  
 4. $50,000 - $59,000  
 5. $60,000 - $69,000  
 6. $70-000 - $79,000  
 7. $80,000 - $89,000  
 8. $90,000 - $99,000  
 9. $100,000  - $125,000  
 10. $125,000 - $149,000  
 11. $150,000 or more  
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Table 3-4. Fresh herb and spice usage questions  
Item Question and responses Label 

 In the past month, please indicate how often you did the 
following: 
(1 - Never, 2 - Once per month, 3 - Once per week, 4 - 2 to 
3 times per week, 5 - 4 to 7 days per week) 

 

11 Purchase fresh herbs Fresh Herb Purchasing 
12 Purchase fresh spices Fresh Spice Purchasing 
13 Use fresh herbs in food preparation Food Prep with Herbs 
14 Use fresh spices in food preparation Food Prep with Spices 
 

Table 3-5. Basic food safety knowledge questions  
Item Question and responses 
 The following statements explore your current knowledge on basic food practices.  

Please indicate your level of agreement or disagreement with the following statements: 
(1 - Strongly Disagree, 3 - Neutral, 5 - Strongly Agree) 

1 Hand washing before handling food can reduce the risk of contamination. 
2 Raw meats should always be kept separated from ready-to eat foods. 
3 Proper cooking temperatures are essential for food safety. 
4 Improper food storage may cause a health hazard. 
5 Perishable foods should be refrigerated within 2 hours of purchase. 
6 Countertops should always be washed after coming in contact with raw meat. 
7 Leftovers should be discarded after 4 days. 
8 It is safe to defrost meat, poultry or fish at room temperature. 
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Table 3-6. Fresh herb and spice handling behavior questions 
Item Question and responses 
 People handle fresh herbs and spices in a variety of ways. Please indicate how often 

you do the following:  
(1 - Never, 3 - Sometimes, 5 - Always) 

37 Wash fresh herbs and spices immediately upon bringing them home. 
38 Use dried herbs and spices in place of fresh herbs and spices. 
39 Inspect fresh herbs and spices for dirt before purchasing. 
40 Wash your hands after handling fresh herbs and spices. 
41 Store fresh herbs in the refrigerator. 
42 Wash fresh herbs and spices immediately before using them in food preparation. 
43 Wash surfaces that come in contact with fresh herbs and spices. 
44 Use fresh herbs that have not been washed in food preparation. 
45 Use fresh herbs directly onto prepared food without further cooking. 
46 Keep track of how old the fresh herbs and spices you buy are. 
47 Store fresh spices in the refrigerator. 
48 Use fresh spices directly onto prepared food without further cooking. 
49 Store fresh herbs at room temperature. 
50 Discard visibly dirty fresh herbs. 
51 Use fresh spices that have not been washed in food preparation. 
52 Read the instructions on the packaging of fresh herbs and spices before using them. 
53 Store fresh spices at room temperature. 
54 Use fresh herbs and spices in food preparation more than a week after purchasing. 
55 Purchase fresh herbs and spices that have been sitting out at room temperature. 
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CHAPTER 4 
RESULTS AND DISCUSSIONS 

 This study was designed to investigate current consumer knowledge and practices on the 

handling behavior of fresh herbs and spices.  In light of the increase in food safety issues 

associated with fresh herbs and spices, the following questions thus arise: Are consumer’s aware 

fresh herbs and spices have been implicated in foodborne illness? Are they aware of specific 

practices they can employ to reduce foodborne illness risk associated with fresh herbs and 

spices?  What influences a consumer to practice certain handling techniques when it comes to 

fresh herbs and spices?  How can information on the safety of fresh herbs and spices be 

disseminated to consumers in the most efficient way?  

 A survey instrument was designed and developed to answer these questions.  The 

instrument included sixty-six questions that recorded current knowledge of basic food handling, 

fresh herb and spice usage habits, demographic characteristics and fresh herb and spice handling 

behavior.  

Objective 1:  Determine the association between demographic characteristics and fresh herb and 
spice handling behavior. 

Objective 2:  Establish the relationship between fresh herb and spice usage habits and handling 
behavior. 

Objective 3:  Determine the relationship between basic food safety knowledge and fresh herb 
and spice handling behavior. 

Summary Statistics 

The questionnaire was pilot-tested on a group of college students (refer to materials and 

method section, chapter 3).  Initially, participation was expected to be fewer than 30, but when 

the survey was launched many students (n = 1001) responded to the pilot survey.  Because this 

phenomenally high response rate and the fact that the pilot survey was almost identical to the 

general population survey, the two survey data sets will be analyzed and compared to each other. 
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Demographics 

College Student Population 

Out of 1001 submitted surveys, 956 (95.5%) were fully completed, and 45 (4.5%) were 

partially completed (Table 4 - 1).  Only fully completed surveys from the pilot survey were 

included in the analysis.  

Most of the 956 respondents were female (60.5%), and most (56.6%) reported living in a 

city.  Caucasian was the predominant race (58.3%) of respondents in our study.  Most of the 

respondents (34%) reported being the primary food preparer in their household, and few (6.1%) 

reported not assisting in food preparation in their household at all.  Age, education and income 

were not included in the data analysis of the college student population due to the low variability 

of each of these variables within this population.  

General Population 

 A total of 426 respondents returned the questionnaire.  Out the 426, 385 (90.4%) were 

fully completed, and the other 41 (9.6%) were partially completed (Table 4 - 2).  Only fully 

completed surveys from the pilot survey were included in the analysis.  

Most of respondents (71.1%) reported being females.  Most of the respondents (46.7%) 

also reported being between 40 to 59 years of age.  Only 5.2% of participants reported being in 

the age range of 18 to 24 years, which would most likely be the age range of the college 

population used in the pilot survey.  Most of the respondents (50.1%) reported living in a suburb 

of a city.  In addition, most respondents (45.6%) reported being college graduates and had a total 

household income between $50,000 and $79,000 in 2007 (33.0%).  Finally, most respondents 

(81.7%) reported being the primary food preparer in their household. 
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Fresh Herb and Spice Usage Habits 

 Fresh herb and spices usage habits (purchasing and use in food preparation) were 

compared between the college students and the general population (Fig. 4 - 1, 4 - 2, 4 - 3, 4 - 4).  

The majority of college students reported never buying fresh herbs (47.5%) or spices (50.5%).  

However, the majority of the general population reported purchasing fresh herbs and spices once 

per month (herbs: 33.2%; spices: 39.2%).   

 The majority of college students reported never using fresh herbs or spices in food 

preparation (herbs: 36.3%; spices: 38.3%).  The majority of the general population reported 

using fresh herbs in food preparation 2 to 3 days per week (25.8%).  However, the majority of 

general population respondents also reported never using fresh spices in food preparation 

(26.0%).   

 It appears that the general population purchases fresh herbs and spices more than the 

college students.  In addition, it appears that the general population uses fresh herbs in food 

preparation more than the college students.  An obvious explanation for these findings is that 

college students do not cook as much as the general population due to meal plan options and 

demanding schedules. 

Basic Food Safety Knowledge 

 Several basic food safety knowledge variables (1 through 4) were compared between the 

college students and the general population (Fig. 4 - 5, 4 - 6, 4 - 7, 4 - 8).  Among the 8 variables 

included in this section, variables 1 though 4 were chosen to be presented because they best 

represent the four steps (clean: variable 1, separate: variable 2, cook: variable 3, chill: variable 4) 

to safe food handling as described by the Fight Bac! campaign established by the Partnership for 

Food Safety Education (23).    
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The majority of the college students and the general population responded ‘strongly 

agree’ to variables 1 though 7 which make it appear both populations are knowledgeable on 

basic food safety.  Review of responses for variable 8, which was negatively worded, showed 

that the majority of the general population ‘strongly disagreed’ and the majority of the college 

students were between ‘neutral’ and ‘strongly agree’.  It appears college students feel it is safe to 

defrost meat, poultry, or fish on the counter at room temperature which is explained as an unsafe 

practice in the ‘chill’ step of the Fight Bac! campaign (23). 

In addition, means for basic food safety knowledge between the college student and 

general populations were compared using Independent-Sample T Test. Table 4 - 3 presents the 

means for the eight variables used to assess basic food safety knowledge.  The T test revealed 

significant differences with variables 1, 3, 5, 7 and 8 which represent Fight Bac! steps ‘clean’, 

‘cook’, and ‘chill’, respectively (23).  The mean for variable 1 (Hand washing before handling 

food can reduce the risk of contamination) was significantly higher in the general population 

than the college student population (F = 14.471, p = 0.014).  The mean was significantly higher 

for variable 3 (Proper cooking temperatures are essential to food safety) in the general population 

(F = 9.769, p = 0.030).  Means were also significantly higher in the general population than the 

college student population for variables 5 (Perishable foods should be refrigerated within 2 hours 

of purchase) and 7 (Leftovers should be discarded after 4 days) (F = 2.080, p = 0.012; F = 1.277, 

p=0.000, respectively).  Finally, the general population had a significantly lower mean for 

variable 8 (It is safe to defrost meat, poultry or fish on the counter at room temperature) (F = 

107.673, p = 0.000).  These results appear to show that the general population had better basic 

food safety knowledge than college students.   
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Fresh Herb and Spice Handling Behavior 

 Fresh herb and spice handling behavior was compared between the college students and 

the general population. Independent-Sample T Tests were used to compare means between the 

two populations. Table 4 - 4 displays the means for the 19 variables used to assess fresh herb and 

spice handling behavior.   

A significant difference was found in variable 1 (Wash fresh herbs and spices 

immediately upon bringing them home) between the college student and general population (F = 

5.687, p = 0.000).  The general population had a significantly higher mean than the college 

student population.  Means for variables 2 (Use dried herbs and spices in place of fresh herbs and 

spices), 3 (Inspect fresh herbs and spices for dirty before purchasing) and 4 (Wash your hands 

after handling fresh herbs and spices) were significantly higher in the general population than the 

college student population (F = 5.514, p = 0.000; F = 0.001, p = 0.001, F = 23.152, p = 0.000, 

respectively).  The general population also had a significantly higher mean for variables 5 (Store 

fresh herbs in the refrigerator), 6 (Wash fresh herbs and spices immediately before using them in 

food preparation), and 7 (Wash surfaces that come in contact with fresh herbs and spices) (F = 

6.767, p = 0.000; F = 18.383, p = 0.000; F = 7.159, p = 0.000, respectively).  Means for variables 

9 (Use fresh herbs directly onto prepared food without further cooking), 10 (Keep track of how 

old the fresh herbs and spices you buy are), 11 (Store fresh spices in the refrigerator) were 

significantly higher in the general population than the college student population (F = 0.958, p = 

0.000; F = 3.246, p = 0.000; F = 1.760, p = 0.000, respectively.  Lastly, the mean was 

significantly higher in the general population for variable 16 (Read the instructions on the 

packaging of fresh herbs and spices before using them) (F = 0.919, p = 0.000) 

The general population had a significantly lower mean for variables 8 (Use fresh herbs 

and spices immediately before using them in food preparation), 13 (Store fresh herbs at room 
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temperature), 15 (Use fresh spices that have not been washed in food preparation), and 17 (Store 

fresh spices at room temperature), (F = 2.824, p = .000; F = 31.248, p = 0.000; F = 3.001, p = 

0.000; F = 24.209, p = 0.000, respectively).  Based on these results, it appears the general 

population practices safer fresh herb and spice handling than the college student population. 

Additional Descriptives 

This section includes items from the survey that are important for the overall picture of 

fresh herb and spice food safety.  First, participants were asked where they buy fresh herbs and 

spices (Fig. 4 - 9, 4 - 10).  The top location for the purchase of fresh herbs for both the college 

student population (87.1%, n = 833) and general population (76.9%, n = 296) was the 

supermarket.  The general population also had a significant number (28.3%, n = 109) who 

reported growing their own herbs.  The top location for the purchase of fresh spices for both the 

college student population (83.3%, n = 796) and the general population (73.5%, n = 283) was 

also the supermarket.  The reason for supermarkets to be the top choice for both populations is 

likely due to the fact that supermarkets, such as Publix and Winn Dixie, are common in many 

geographic areas (city, suburbs and rural areas) and have fresh herbs and spices available on a 

daily basis.  

Participants were also asked how many times they had become ill from consuming fresh 

herbs or spices.  The overwhelming majority or both the college students (93.6%, n = 954) and 

general population (93.5%, n = 382) reported ‘never’.  These results may be due to the fact that 

many foodborne illness cases go unreported (47).  In addition, herbs and spices are often added 

to other food which makes it harder to distinguish which ingredient was the cause of the 

foodborne illness.   

Next, participants were asked if they had ever received information on the safe handling 

of fresh herbs and spices (Fig. 4 - 11).  The majority of both the college students (88%) and 
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general population (84%) reported “yes”.  If the participants clicked ‘yes’, they were asked 

where they had received the information; they were allowed to check more than one answer.  If 

the participants clicked “no”, they were directed to the next question.  For the college population, 

the top three places where students received information on the safe handling of fresh herbs and 

spices were friend or family member (7%, n = 67), internet (3.9%, n = 37), and television (3.5%, 

n = 33) (Fig. 4 - 12).  The general population had slightly different results.  The top there places 

where people received information on the safe handling of fresh herbs and spices were 

newspaper (11.4%, n = 44), internet (6.5%, n = 25), and television (5.2%, n = 20) (Fig. 4 - 12). 

These results are interesting because the participating college students attend the 

University of Florida, a land grant university which provides funds for the cooperative extension 

education including food safety.  The results may be due to the fact that college students are 

unaware of the resources they have at their university, particularly the cooperative extension.  In 

contrast, the majority of the general population reported receiving fresh herb and spice handling 

information from the newspaper.  This finding is confirmed by Adu-Nyako, et al. (2003) who 

found sources of food safety information were more commonly reported as coming from 

newspapers rather than mass media (2).   

 Finally, participants were asked four questions to determine their level of interest for 

learning about food safety (Table 4 - 5).  Mean scores for the general population were higher 

than the means scores for the college student population.  This is consistent with a current study 

which found older and more educated meal planners were more likely to believe food safety is 

very important (43).  Independent-Sample T Tests revealed a significant difference between the 

college students and the general population for all four variables: ‘I want to learn more about 

general food safety’ (F = 0.407, p = 0.000); ‘I want to know more about where I can get food 
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safety information’ (F = 1.381, p = 0.000); ‘I would like to know more about food safety issues 

related to fresh herbs and spices’ (F = 7.018, p = 0.000); and ‘I think it is important to 

communicate to other about the importance of food safety’ (F = 1.607, p = 0.000). 

Bivariate Analyses 

 Bivariate analyses (comparison of two mean values) were used to determine the 

relationship between the independent variables and the dependent variable using analysis of 

variance (ANOVA).  The ANOVA test assumes that variances are equal across groups or 

samples.  Levene’s Test was used to see if the assumption of equal variances was valid for each 

ANOVA conducted.  First, a collective score was calculated for each respondent based on the 19 

variables on fresh herb and spice handling behavior (refer to materials and methods, chapter 3).   

College Student Population 

 The collective score for fresh herb and spice handling behavior for the college student 

population ranged from 27 to 95 (mean = 61).  ANOVA tests found a significant difference 

between meal preparation involvement and fresh herb and spice handling behavior (F = 10.484, p 

= 0.000).  Mean separation tests revealed that mean score continued to increase as meal 

preparation involvement increased.  

A significant difference was found between gender and fresh herb and spice handling 

behavior (F = 35.239, p = 0.000).  Race was also found to be statistically significant (F = 3.871, 

p = 0.002).  However, the difference between the groups cannot be determined because the 

Levene’s Test for equality of variance was violated for both gender and race, meaning the null 

hypothesis that the groups have equal variances was rejected.   

 ANOVA tests also found a significant difference with the purchase of fresh herbs or 

spices and fresh herbs and spice handling behavior (F = 8.653, p = 0.000; F = 6.191, p = 0.000, 

respectively).  Tests revealed those that never purchased fresh herbs or spices had a significantly 
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lower mean score than those that purchased fresh herbs or spices once per month, once per week, 

or 2 to 3 days per week.  Tests also revealed those that purchased herbs or spices 4 to 7 days per 

week had a significantly lower mean score than those that purchased herbs or spices 2 to 3 days 

per week. 

A significant difference was found between how often fresh herbs are used in food 

preparation and fresh herb and spice handling behavior (F = 5.629, p = 0.000).  Levene’s statistic 

rejected the null hypothesis that the groups have equal variances; differences between groups 

cannot be determined. 

Use of fresh spices in food preparation was found to be statistically significant in fresh 

herb and spice handling behavior (F = 3.778, p = 0.005).  Mean separation tests revealed that the 

mean score for those that never used fresh herbs or spices in food preparation was significantly 

lower than those that use fresh herbs and spices at least once per week. 

ANOVA tests found a significant difference between variables 1 through 7 (refer to 

methods and materials, chapter 3) and fresh herb and spice handling behavior.  However, the 

difference between the groups cannot be determined because the Levene’s statistic rejected the 

null hypothesis; the groups did not have equal variances. 

Gender Population 

The collective score for fresh herb and spice handling behavior for the general population 

ranged from 5 to 95.  However, only one person scored a 5, and it was found they did not answer 

multiple questions in the section.  If the score of 5 was removed, the range for the score would be 

43 to 95 (mean = 69). 

ANOVA tests found a significant difference between gender and fresh herb and spice 

handling behavior (F = 5.794, p = 0.017).  Females were more likely to practice safer fresh herb 

and spice handling behavior than males.  Age was also found to be statistically significant (F = 
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2.930, p = 0.034).  However, the difference between the groups (college student and general 

population) cannot be determined because the Levene’s statistic rejected the null hypothesis that 

the groups have equal variances.  No other demographic variables were found to be significant.   

ANOVA tests also found a significant difference with the purchase of fresh spices and 

fresh herbs and spice handling behavior (F = 5.799, p = 0.000).  Tests revealed those purchased 

fresh spices once per week had a significantly higher mean score than those that purchased fresh 

spices once per month, 2 to 3 days per week, 4 to 6 days per week and those that never purchased 

spices.  A significant difference was found between the purchase of fresh herbs and fresh herb 

and spice handling behavior (F = 5.170, p = 0.000), but the Levene’s statistic rejected the null 

hypothesis that the groups have equal variances; differences between groups cannot be 

determined. 

Use of fresh herbs in food preparation was found to be statistically significant (F = 3.647, 

p = 0.006).  Mean separation tests revealed that the mean score for those that never used fresh 

herbs in food preparation was significantly lower than those that use fresh herbs at least once per 

month. 

For basic food safety knowledge, variables 1, 2, 5, 7 and 8 (refer to methods and 

materials, chapter 3) were statistically significant.  Based on a mean range of 1 to 5, with “1” 

indicating “Strongly Disagree”, “3” indicating “Neutral”, and “5” indicating “Strongly Agree”, 

those that strongly agreed (“5”) that hand washing before handling food can reduce the risk of 

contamination had a significantly higher mean score than those that choose “4” (F = 2.473, p = 

0.044).  Respondents who strongly agreed (“5”) that raw meat should always be kept separated 

from ready-to-eat foods had a significantly higher mean score than all others (“1” to “4”; F = 

8.178, p = 0.000).  Those that strongly agreed (“5”) that perishable food should be refrigerated 
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within 2 hours of purchase had a significantly higher mean score than those that were neutral 

(“3”) or choose “2” (F = 9.248, p = 0.000).  Those that strongly agreed (“5”) that leftovers 

should be discarded after 4 days had a significantly higher mean score than those that choose 

“4”, “2” or who were neutral (“3”; F = 4.574, p = 0.001).  Lastly, respondents who strongly 

disagreed (“1”) that it is safe to defrost mean, poultry, or fish on the counter at room temperature 

had a significantly higher mean score than those that choose “4”, strongly agreed (“5”), and 

those that were neutral(“3”; F = 5.559, p = 0.000).  The other 3 variables included in basic food 

safety knowledge section were also found to be significant.  However, the difference between the 

groups cannot be determined because the Levene’s Test for equality of variance was violated 

meaning the null hypothesis was rejected.   

The results are reported in this section and also appear in the Appendix B.  The Levene’s 

Test and Post hoc comparisons (mean separation) also appear in the Appendix B. 

Multivariate Analysis 

College Population 

Model 1.   

The model was found to be statistically significant (F = 10.753, p = 0.000; refer to Table 

4 - 6).  It accounted for approximately 7% of the variance in fresh herb and spice handling 

behaviors (Adjusted R2 = 0.069).  Meal preparation involvement, gender, and race were found to 

be statistically significant.  This model showed that as meal preparation involvement increased, 

fresh herb and spice handling behavior increased or improved.  It also showed that female 

respondents were more likely to have better fresh herb and spice handling behavior than males.  

Race was also revealed to be significant in this model.  It showed that participants who identified 

as African American or Hispanic were more positively correlated with better fresh herb and spice 

handling behavior than those that identified as Caucasian.  
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Model 2.   

The model was found to be statistically significant (F = 6.255, p = 0.000; refer to Table 4 

- 6) and accounted for approximately 2% of the variance in fresh herb and spice handling 

behavior (Adjusted R2 = 0.022).  The model revealed that as the purchase of fresh herbs 

increased, fresh spice handling behavior improved.  

Model 3.   

The eight variables that were used to determine basic food safety knowledge were 

entered into this model and were statistically significant (F = 7.113, p = 0.000) and accounted for 

approximately 5% of the variance in fresh herb and spice handling behavior (Adjusted R2 = 

0.049; refer to Table 4 - 6). 

Variable 7 was found to be statistically significant in this model.  It showed that as 

participants agreed more that leftovers should be discarded after 4 days, fresh herb and spice 

handling behavior improved.   

Model 4.   

This model was found statistically significant (F = 7.049, p = 0.000; refer to Table 4 - 6).  

It accounted for 11% of the variance in fresh herb and spice handling behavior (Adjusted R2 = 

0.110).  This model showed that as meal preparation involvement increased, fresh herb and spice 

handling behavior increased or improved.  Gender was found to be statistically significant; 

female respondents were more likely to have better fresh herb and spice handling behavior than 

males. Race was also revealed to be significant in this model.  It showed that participants who 

identified as African American or Hispanic were more positively correlated with better fresh 

herb and spice handling behavior than those that identified as Caucasian. Finally, model 4 

showed that as participants agreed more that leftover should be discarded after 4 days, fresh herb 

and spice handling behavior improved.   
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Reduced model.   

This final model was statistically significant (F = 18.460, p = 0.000; refer to Table 4 - 6).  

It accounted for approximately 11% of the variance in fresh herb and spice handling behavior 

(Adjusted R2 = 0.116).  Seven variables were found to be statistically significant.   

 Meal preparation involvement continued to be significant in the reduced model; as meal 

preparation involvement increased, fresh herb and spice handling behavior increased or 

improved.  Gender revealed that female respondents had better fresh herb and spice handling 

behaviors than males.  This finding is similar to current literature that found women tend to 

practice safer food handling practices than men (5, 40, 76).  The literature also revealed that 

women have higher attitudes and perceptions toward food safety than men (12, 76).   

 Race also continued to be statistically significant in fresh herb and spice handling 

behavior in the reduced model.  African Americans and Hispanics had better fresh herb and spice 

handling behavior than Caucasians.  These findings are supported by Altekruse et al. (1999) who 

also found African Americans to practice safer food handling practices than Caucasians (5).   

 Meal preparation involvement, gender, and race were significant in influencing fresh 

herb and spice handling behavior.  Thus, the null hypothesis, demographic variables do not 

influence fresh herb and spice handling behavior, was rejected.    

The reduced model revealed that as the purchase of fresh herbs increased, fresh herb and 

spice handling behavior improved. The null hypothesis, those that purchase fresh herbs and 

spices more often are not likely to practice safer fresh herb and spice handling behaviors, was 

rejected.  In addition, the null hypothesis, those that use fresh herbs and spices in food 

preparation more often are not likely to practice safer fresh herb and spice handling behaviors, 

was accepted; the results did not show the use of fresh spices in food preparation had an effect on 

fresh herb and spice handling behavior. The current literature on fresh herb and spice usage 
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habits and fresh herb and spice handling behavior does not support or reject this finding because 

it continues to be a topic that has not been researched or studied.   

Finally, two out of eight basic (25%) food safety knowledge variables were found to be 

statistically significant with the reduce model.  The model showed that as participants agreed 

more perishable food should be refrigerated within two hours of purchase, fresh herb and spice 

handling behavior improved.  It also showed that as participant’s disagreed more that it is safe to 

defrost meat, poultry, and fish at room temperature, respondents practiced safer fresh herb and 

spice handling behavior.  These findings reveal that 75% of the basic food safety knowledge 

variables had no impact on handling behavior of fresh herbs and spice.  Based on these findings, 

the null hypothesis, those who have a better understanding of basic food safety knowledge are 

not more likely to practice safer fresh herb and spice handling behavior, was accepted.  Past 

research supports this finding that food safety knowledge does not necessarily equate into better 

handling practices (4, 31, 80).    

General Population 

Model 1.  

The model was found to be statistically significant (F = 2.437, p = 0.008; refer to Table 4 

- 7) and accounted for approximately 4% of the variance associated with fresh herb and spice 

handling behavior (Adjusted R2 = 0.037).  Gender and age were found to be statistically 

significant in this model.  The model revealed that female respondents were more likely to have 

better fresh herb and spice handling behavior than males.  It also showed that as age increased, 

so did handling behavior.   
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Model 2.   

The model was found to be statistically significant (F = 3.681, p = 0.000; refer to Table 4 

- 7).  It accounted for approximately 3% of the variance in fresh herb and spice handling 

behavior (Adjusted R2 = 0.027).  No variables within model 2 were found to be significant.   

Model 3.   

The model was found statistically significant (F = 4.659, p = 0.072; refer to Table 4 - 7).  

It accounted for 7% of the variance of fresh herb and spice handling behavior (Adjusted R2 = 

0.072).  The model revealed that as participants disagreed more that it is safe to defrost meat, 

poultry, and fish at room temperature, fresh herb and spice handling behavior improved.   

Model 4.   

This model was also found statistically significant (F = 3.033, p = 0.000; refer to Table 4 

- 7) and accounted for approximately 10% of the variance in fresh herb and spice handling 

behavior (Adjusted R2 = 0.106).  Age was found to be significant within model 4; fresh herb and 

spice handling behavior increased as age increased.  The model also revealed that as participants 

disagreed more that it is safe to defrost meat, poultry, and fish at room temperature, fresh herb 

and spice handling behavior improved.   

Reduced Model.   

The reduced model was also found to be statistically significant (F = 13.760, p = 0.000; 

refer to Table 4 - 7) and accounted for approximately 12% of the variance in fresh herb and spice 

handling behavior (Adjusted R2 = 0.118).  The reduced model revealed age continued to be the 

significant factor associated with fresh herb and spice handling behavior.  This reinforces the 

finding that the general population has better food safety knowledge and safer fresh herb and 

spices handling behavior than college students, who tend to be young adults.  Several recent 

studies also found that the older a person is, his/her food safety knowledge and behavior 
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increases (40, 43).  Thus, the null hypothesis, demographic variables do not influence fresh herb 

and spice handling behavior, was rejected.    

The model showed that the more often fresh spices were used in food preparation, fresh 

herb and spice handling behavior increased.  Thus, the null hypothesis, those that use fresh herbs 

and spices in food preparation more often are not likely to practice safer fresh herb and spice 

handling behaviors, was rejected.  However, the null hypothesis, those that purchase fresh herbs 

and spices more often are not likely to practice safer fresh herb and spice handling behaviors, 

was accepted as the results for the general population did not reveal that fresh herb and spice 

purchasing behavior to be important to fresh herb and spice handling behavior.   

  Like the college student population, two out of eight basic (25%) food safety knowledge 

variables were found to be statistically significant with the general populations’ reduced model.  

The model showed that as participants agreed more perishable food should be refrigerated within 

two hours of purchase, fresh herb and spice handling behavior improved.  It also showed that as 

respondents disagreed more that it is safe to defrost meat, poultry, and fish at room temperature, 

fresh herb and spice handling behavior increased.  Based on these findings, the null hypothesis, 

those who have a better understanding of basic food safety knowledge are not more likely to 

practice safer fresh herb and spice handling behavior, was accepted.    

Conclusions 

 The findings of this study added to the literature of herbs and spices in several ways.  It 

pioneered the research on fresh herb and spice handling behavior because before this study, no 

research had been conducted on the topic.   

This research reveals college students as less knowledgeable about food safety than the 

general population.  These results are consistent with the findings of an earlier research study.  In 

a survey to assess food safety behavior among undergraduate students at a major university, 
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Morrone, and Ratbun (2003) found students were engaging in risky food consumption and 

handling behaviors (49).   

As mentioned above, college students reported receiving food safety information about 

fresh herbs and spices mainly from friends and family members.  It can be inferred that if they 

are receiving information on fresh herbs and spices from these people, they are probably 

receiving general food safety knowledge from these people.  Cooperative extension is a reputable 

resource for not only food safety information but information on many other areas such as 

nutrition, financial management, and disaster preparation and response.  However, many may not 

know about it or how to take advantage of it.  Thus, it is necessary to increase the promotion of 

the cooperative extension among college students to bridge the gap in food safety knowledge 

between this group and the general population. 

When it comes to what influences fresh herb and spice handling behavior, this research 

suggests that the college population and the general population differ.  Meal preparation 

involvement, gender, race and purchase of fresh herbs were the factors found to impact the 

college population when it came to fresh herb and spice handling behavior.  Educational efforts 

on the safe handling of fresh herbs and spices should be directed toward males, Caucasians, and 

less frequent purchasers of fresh herbs.   

On the other hand, age and use of fresh herbs in food preparation were the factors that 

affect the general population when it came to fresh herb and spice handling behavior. 

Educational efforts should be directed toward younger, less frequent users of fresh herbs.  

 Overall, basic food safety knowledge did not appear to be a large influential factor in 

fresh herb and spice handling behavior among the college and general population.  Wilcock et al. 

(2004) partly attributes the disparity between food safety knowledge and food handling behavior 
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to optimistic bias effects (79).  The optimistic bias effect is when people believe they are less at 

risk from a hazard than other people (79).  People may ignore food safety educational efforts 

because they assume that these messages are aimed at more vulnerable individuals or that they 

are in control of the potential hazards (79).  Potential ways to combat this issue is to focus on 

educating not only about behavior but the serious risks associated with unsafe behavior.   

Suggestions for Future Research 

 The findings of this research can provide important information to researchers and 

educators.   Previous research on food handling behavior has not focused on handling herbs and 

spices despite the evidence they can be a source of potentially harmful substances and the 

promotion by the US Government to use them as fat and salt substitutions.  It is evident that 

fresh herb and spice handling behavior is not an independent issue.  Rather, it is linked to 

consumers’ demographics, fresh herb and spice usage habits, and basic food safety knowledge.  

More research on fresh herb and spice handling behavior should be conducted, specifically what 

other factors influence fresh herb and spice handling behavior.  This will help provide a thorough 

picture to educators and researchers.    

Limitations  

 This study had several limitations.  First, the biggest limitation was that a cross-sectional 

design was used.  Cross-sectional designs allow the researcher to sample a population at one 

period in time.  The problem with this is that at the time of the research, unique conditions may 

exist which may not reflect usual conditions.  The college population questionnaire was 

distributed to students in a popular undergraduate class in the Department of Food Science and 

Human Nutrition.  The class also may have already touched on the topic of food safety; 

therefore, the results may not reflect the college population as a whole.  The general population 

questionnaire used sampling firm to gain participants.  While it was a random sample, it may be 
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somewhat biased toward people who have internet access, and it may not completely reflect 

those who do not.   

 Another limitation included the use of self-reported behaviors.  This may or may not 

reflect actual behaviors of the participants. One way to combat this problem is to do 

observational studies on fresh herb and spice handling.   
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Table 4-1. Demographic characteristics of the college student population 
Demographics na Valid % 

Meal Preparation Involvement (n = 935)   
I do not assist in food preparation. 56 6.0 
I rarely, but sometimes help prepare meals. 277 29.6 
I usually help prepare meals, but I am not 
the primary food preparer. 282 30.2 
I prepare most meals. I am the primary 
food preparer. 320 34.2 

Gender (n = 948)   
                        Male 374 39.5 
                        Female 574 60.5 

Geographic location (n = 953)   
                        City 539 56.6 
                        Suburb of city 219 23.0 
                        Small town 179 18.8 
                        Rural Area 16 1.7 

Race (n = 952)   
                        African American 134 14.1 
                        Asian 98 10.3 
                        Hispanic 119 12.5 
                        Caucasian 555 58.3 
                        Other 46 4.8 
  a Number of respondents 
  Note: The number of completed surveys was 956; the number that  completed  
  each question will differ. 
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Table 4-2. Demographic characteristics of the general population 

 

  

 
 

Demographics na Valid % 
Meal Preparation Involvement (n = 382)   

I do not assist in food preparation. 11 2.9 
I rarely, but sometimes help prepare meals. 15 3.9 
I usually help prepare meals, but I am not 
the primary food preparer. 44 11.5 
I prepare most meals. I am the primary 
food preparer. 312 81.7 

Gender (n = 381)   
                        Male 110 28.9 
                        Female 271 71.1 

Age group (n = 383)   
                       18 – 24 20 5.2 
                       25 – 39 99 25.9 
                       40 – 59 179 46.7 
                       ≥60 85 22.2 

Geographic location (n = 385)   
                       City 94 24.4 
                       Suburb of city 193 50.1 
                       Small town 50 13.0 
                       Rural Area  48 12.5 

Race (n = 385)   
                       African American 13 3.4 
                       Asian 9 2.3 
                       Hispanic 25 6.5 
                       Caucasian 327 84.9 
                       Other 11 2.9 

Education (n = 382)   
                       Completed high school or less 88 23.0 
                       Some college  120 31.4 
                       College graduate or more 174 45.6 

Income (n = 385)   
                      <$30,000 81 21.0 
                      $30,000-$49,999 112 29.1 
                      $50,000 - 79,999 127 33.0 
                      ≥$80,000 65 16.9 
 a Number of respondents 
 Note: The number of completed surveys was 385; the number that completed 
  each question will differ.   
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Figure 4-1. Fresh herb purchasing habits in the college student and general population (%) 

 

 
Figure 4-2. Fresh herb use in food preparation in the college student and general population (%) 
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Figure 4-3. Fresh spice purchasing habits in the college student and general population (%) 

 

 
Figure 4-4. Fresh herb use in food preparation in the college student and general population (%) 
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Figure 4-5. Variable 1* basic food safety knowledge in the college student and general 

population (%) *Variable 1 refers to ‘Hand washing before handling food can reduce 
risk of contamination’  Note. “1” indicating “Strongly Disagree”, “3” indicating 
“Neutral”, and “5” indicating “Strongly Agree” 

 

 
Figure 4-6. Variable 2* basic food safety knowledge in the college student and general 

population (%) *Variable 2 refers to ‘Raw meat should always be kept separated from 
ready-to-eat foods’  Note. “1” indicating “Strongly Disagree”, “3” indicating 
“Neutral”, and “5” indicating “Strongly Agree” 
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Figure 4-7. Variable 3*basic food safety knowledge in the college student and general population 

(%) *Variable 3 refers to ‘Proper cooking temperatures are essential for food safety’  
Note. “1” indicating “Strongly Disagree”, “3” indicating “Neutral”, and “5” 
indicating “Strongly Agree” 

 

 
Figure 4-8. Variable 4* basic food safety knowledge in the college student and general 

population (%) *Variable 4 refers to ‘Improper food storage may cause a health 
hazard’  Note. “1” indicating “Strongly Disagree”, “3” indicating “Neutral”, and “5” 
indicating “Strongly Agree” 
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Table 4-3. Basic food safety knowledge means comparison between the college student and 

general population 

Variable 
College Student 

Population 
General  

Population 
1. Hand washing before handling food can   

reduce the risk of contamination. 4.64* 4.76* 

2. Raw meat should always be kept 
separated from ready-to-eat foods. 4.62 4.68 

3. Proper cooking temperatures are 
essential to food safety. 4.61* 4.72* 

4. Improper food storage may cause a 
health hazard. 4.61 4.69 

5. Perishable foods should be refrigerated 
within 2 hours of purchase. 4.37* 4.52* 

6. Countertops should always be washed 
after coming in contact with raw meat. 4.66 4.73 

7. Leftovers should be discarded after 4 
days. 3.95* 4.26* 

8. It is safe to defrost meat, poultry and 
fish on the counter at room temperature. 3.66* 2.75* 

* Independent - Sample T Test (Alpha level of 0.05) 
Note. means ranged from “1” to “5”, with “1” indicating “Strongly Disagree”, “3” indicating 
“Neutral”, and “5” indicating “Strongly Agree” 
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Table 4-4. Fresh herb and spice handling behavior means comparison between the college 

student and general population  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Independent - Sample T Test (Alpha level of 0.05) 
Note. means ranged from “1” to “5”, with “1” indicating “Never”, “3” indicating “Sometimes”, 
and “5” indicating “Always”

Variable 
College Student 

Population 
General  

Population 
1. Wash fresh herbs and spices immediately upon 

bringing them home. 2.83* 3.38* 

2. Use dried herbs and spices in place of fresh herbs and 
spices. 3.21* 3.56* 

3. Inspect fresh herbs and spices for dirty before 
purchasing. 3.32* 3.57* 

4. Wash your hands after handling fresh herbs and 
spices. 3.42* 3.99* 

5. Store fresh herbs in the refrigerator. 3.64* 4.15* 
6. Wash fresh herbs and spices immediately before using 

them in food preparation. 3.78* 4.22* 

7. Wash surfaces that come in contact with fresh herbs 
and spices. 3.30* 3.98* 

8. Use fresh herbs that have not been washed in food 
preparation. 2.31* 2.03* 

9. Use fresh herbs directly onto prepared food without 
further cooking. 2.69* 2.94* 

10. Keep track of how old the fresh herbs and spices you 
buy are. 3.23* 3.55* 

11. Store fresh spices in the refrigerator. 3.25* 3.78* 
12. Use fresh spices directly onto prepared food without 

further cooking. 2.84 2.94 

13. Store fresh herbs at room temperature. 2.80* 2.43* 
14. Discard visibly dirty fresh herbs. 3.55 3.54 
15. Use fresh spices that have not been washed in food 

preparation. 2.39* 2.07* 

16. Read the instructions on the packaging of fresh herbs 
and spices before using them. 3.12* 3.80* 

17. Store fresh spices at room temperature. 2.94* 2.67* 
18. Use fresh herbs and spices in food preparation more 

than a week after purchasing. 2.83 2.75 

19. Purchase fresh herbs and spices that have been 
sitting out at room temperature. 2.71 2.60 
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Figure 4-9. Purchase location of fresh herbs in the college student and general population. A) 
College Student Population. B) General Population. 

A B 
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Figure 4-10. Purchase location of fresh spices in the college student and general population. A) 

College Student Population. B) General Population. 

A B 
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Figure 4-11. Information received on the safe handling of herbs and spices in the college student 

and general population 
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Figure 4-12. Distribution of the information on the safe handling of herbs and spices in the 
college student and the general population. A) College Student Population. B) 
General Population. 

A B 
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Table 4-5. Level of interest for food safety means comparison between the college student and 

general population  

Variable 
College Student 

Population 
General 

Population 
1. I want learn more about general food 

safety. 3.73* 4.06* 

2. I want to know more about where I 
can get food safety information. 3.52* 3.96* 

3. I would like to know more about food 
safety issues related to fresh herbs and 
spices. 

 3.45*  3.96* 

4. I think it is important to communicate 
to others about the importance of food 
safety. 

3.97* 4.27* 

* Independent - Sample T Test (Alpha level of 0.05) 
Note. means ranged from “1” to “5”, with “1” indicating “Strongly Disagree”,  
“3” indicating “Neutral”, and “5” indicating “Strongly Agree” 
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Table 4-6. Comparison of multivariate models on fresh herb and spice handling behavior 

(college student population) 
 

Model 1 Model 2 Model 3 Model 4 Reduced 

Demographic Variables      
  Meal Preparation Involvement 0.000 (0.149)*   0.002 (0.107)* 0.000 (0.110)* 
  Gender (males=0, females=1)  0.000 (0.171)*   0.000 (0.146)* 0.001 (0.146)* 
  Geographic Location 0.649 (-0.015)   0.849 (-0.006)  
  Race      
      African American 0.000 (0.115)*   0.000 (0.120)* 0.000 (0.110)* 
      Asian 0.371 (0.029)   0.436 (0.025)  
      Hispanic 0.006 (0.090)*   0.015 (0.079)* 0.027 (0.069)* 
      Other 0.187 (0.042)   0.237 (0.038)  
Fresh Herb and Spice Usage 
Habits      

   
  

  Purchase Fresh Herbs  0.038 (0.132)*  0.175 (0.085) 0.005 (0.093)* 
  Purchase Fresh Spices  0.580 (-0.034)  0.574 (-0.034)  
  Use Fresh Herbs in Food 

Preparation 
 

0.457 (0.054) 
 

0.439 (0.055)  

  Use Fresh Spices in Food 
Preparation 

 
0.820 (0.015) 

 
0.884 (-0.010)  

Basic Food Safety Knowledge      
Hand washing before 
handling food can reduce the 
risk of contamination. 

  
0.731 (0.021) 0.904 (0.007)  

Raw meat should always be 
kept separated from ready-to-
eat foods. 

  
0.907 (-0.007) 0.970 (0.002)  

Proper cooking temperatures 
are essential to food safety. 

  
0.527 (-0.041) 0.312 (-0.064)  

Improper food storage may 
cause a health hazard. 

  
0.727 (0.022) 0.671 (0.026)  

Perishable foods should be 
refrigerated within 2 hours of 
purchase. 

  
0.094 (0.077) 0.051 (0.089) 0.024 (0.081)* 

Countertops should always be 
washed after coming in 
contact with raw meat. 

  
0.706 (0.026) 0.695 (0.026)  

Leftovers should be discarded 
after 4 days. 

  
0.000 (0.183)* 0.000 (0.155)* 0.000 (0.149)* 

It is safe to defrost meat, 
poultry, and fish at room 
temperature. 

  
0.281 (0.036) 0.264 (0.037)  

Cases  927   948  949  927  927 
Adjusted R²  0.069   0.022 0 .049 0 .110 0 .116 
F-Value  10.753   6.255  7.113 7.049 18.460 

  * The p-value is reported in the columns (significant at the 0.05 level). In parenthesis is the beta 
coefficient which represents the estimated average change in standard deviation units. For 
example, if the beta coefficient is 0.5, every time the independent variable changes by one 
standard deviation, the estimated outcome variable changes half a standard deviation, on 
average. 
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Table 4-7. Comparison of multivariate models on fresh herb and spice handling behavior 

(general population) 
 

Model 1 Model 2 Model 3 Model 4 Reduced 

Demographic Variables      
  Meal Preparation Involvement 0.052 (0.104)   0.528 (0.034)  
  Gender (males=0, females=1)  0.049 (0.108)*   0.379 (0.048)  
  Age 0.007 (0.147)*   0.007 (0.145)* 0.009 (0.131)* 
  Geographic Location 0.096 (0.088)   0.147 (0.075)  
  Race      
      African American 0.338 (-0.050)   0.518 (-0.033)  
      Asian 0.767 (-0.016)   0.982 (-0.001)  
      Hispanic 0.611 (0.027)   0.394 (0.045)  
      Other 0.640 (-0.024)   0.724 (-0.018)  
  Education 0.917 (0.006)   0.655 (0.024)  
  Income 0.316 (0.054)   0.671 (-0.023)  
Fresh Herb and Spice Usage 
Habits      

   
  

  Purchase Fresh Herbs  0.837 (0.023)  0.778 (0.031)  
  Purchase Fresh Spices  0.176 (-0.143)  0.374 (-0.093)  
  Use Fresh Herbs in Food 

Preparation 
 

0.060 (0.193) 
 

0.133 (0.152) 0.000 (0.206)* 

  Use Fresh Spices in Food 
Preparation 

 
0.450 (0.071) 

 
0.271 (0.103)  

Basic Food Safety Knowledge      
Hand washing before 
handling food can reduce the 
risk of contamination. 

  
0.320 (-0.122) 0.298 (-0.127)  

Raw meat should always be 
kept separated from ready-to-
eat foods. 

  
0.459 (0.076) 0.608 (0.053)  

Proper cooking temperatures 
are essential to food safety. 

  
0.936 (0.014) 0.711 (0.064)  

Improper food storage may 
cause a health hazard. 

  
0.662 (0.050) 0.631 (0.056)  

Perishable foods should be 
refrigerated within 2 hours of 
purchase. 

  
0.280 (0.091) 0.139 (0.127) 0.024 (0.202)* 

Countertops should always be 
washed after coming in 
contact with raw meat. 

  
0.800 (0.035) 0.818 (-0.032)  

Leftovers should be discarded 
after 4 days. 

  
0.109 (0.101) 0.136 (0.095)  

It is safe to defrost meat, 
poultry, and fish at room 
temperature. 

  
0.000 (0.205)* 0.003 (0.159)* 0.000 (0.183)* 

Cases  377   381  379  377  377 
Adjusted R² 0.037   0.027  0.072  0.106  0.118 
F-Value 2.437  3.681 4.659 3.033 13.760 

  * The p-value is reported in the columns (significant at the 0.05 level). In parenthesis is the beta 
coefficient which represents the estimated average change in standard deviation units. For 
example, if the beta coefficient is 0.5, every time the independent variable changes by one 
standard deviation, the estimated outcome variable changes half a standard deviation, on 
average. 
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APPENDIX A 

INSTRUMENTATION 

Informed Consent Letter for Interview Questions 

Title of Project:  Improving Consumer Handling of Fresh Herbs and Spices 
 

1. Purpose of the Study:  To identify common consumer handling practices of herbs and spices that will help 
to uncover weaknesses in consumer food safety knowledge. 

 
2. Procedures to be followed: You will be asked to answer approximately 6 questions in an interview.  You 

will be asked to answer the questions in relation to your opinions, attitudes, experiences, and familiarity 
with health issues associated with herbs and spices.  You can choose to take part or decline participation. 

 
3. Discomforts and Risks:  There are no risks in participating in this research beyond those experienced in 

everyday life.  Some of the questions may appear personal but answers are held in strict confidentiality. 
 

4. Benefits:  This project will help food safety professionals, and the like, develop educational materials and 
programs that are aimed at improving consumer food safety of herbs and spices. 
 

5. Duration: It will take about 30-45 minutes to complete the interview.   
 

6. Compensation: There will be no compensation for participating in this study. 
 

7. Statement of Confidentiality: Only the person in charge (Kalin Prevatt) will know your identity.  You may 
be assured of complete confidentiality.  Your name will never be associated with your answers, nor will 
any quotations of your statements be presented.  Only the overall results of all interviews together will be 
used.  If this research is published, no information that would identify you will be written.   

 
8. Security of Data, Interview Notes, and Tape Recordings:  The project investigator (Kalin Prevatt) will be 

the only people who have access to interview notes, tapes, and other interview materials.  These materials 
will be secured in locked file cabinets in room 3038 McCarty D at the University of Florida, when not 
being analyzed.  All materials will be destroyed upon completion of the project in late 2008. 

 
9.  Right to Ask Questions: You can ask questions about the research.  The person in charge will answer your 

questions.  Contact Kalin Prevatt at 770-265-3994 or via email at kprevatt@ufl.edu with questions.  If you 
have questions about your rights as a research participant, contact the Institutional Review Board at (352) 
392-0433. 

 
10. Voluntary Participation: You do not have to participate in this research.  You can end your participation at 

any time by telling the person in charge.  You do not have to answer any questions you do not want to 
answer. 

 
You must be 18 years of age or older to consent to participate in this research study.  If you consent to participate in 
this research study and to the terms above, please sign your name and indicate the date below.   
 
The informed consent procedure has been followed. 
______________________________________  _____________________ 
Participant Signature      Date  
____________________________________  _____________________ 
Kalin Prevatt                     Date 
Project Investigator     
 
Figure A-1. Informed consent letter for interview questions
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Interview Questions 

1. Over 30 percent of the suspected cases of foodborne illness occur at home.  Several factors affect home 
food safety, but today we are interested in herbs and spices.  Are you aware of any safety issues associated 
with the use of spices and herbs in food preparation or cooking within the home? 

 
a. What other safety issues can you think of that are associated with the use of spices and herbs in 

food preparation or cooking within the home? 
 
 

2. What food handling and preparation methods do you think play a role in the safety of spices and herbs 
within the home? 

 
 

3. Do you use specific safety precautions when handling spices and herbs?  
 

a. What are they? 
 

b. What other safety precautions can you think of that would help reduce or eliminate the health risk 
from spice and herb use within the home? 

 
c. What would you consider to be a proper place to store spices and herbs? 

 
d. What would you consider to be a proper temperature to store spices and herbs? 

 
 

4. In the past five years, have you personally ever had any health issues arise with spices or herbs?   
 

a. Can you please tell me about your experience? 
 
 

5. Do you believe consumers have appropriate knowledge of how to handle spices and herbs within the home 
in a manner that reduces or eliminates health risk? 

 
a. Where do consumers get the knowledge about safe food handling of spices and herbs? (Internet, 

news, extension services, etc.) 
 
 

6. How can the safety of spice and herb use within the home be improved? 
 

a. What information about the proper handling of spices and herbs would consumers benefit from 
knowing? 

 
b. What other information would help reduce the health risks associated with spices and herbs? 

 
c. Where would you like to receive information on the safe handling practices of spices and herbs? 

(Internet, news, extension services, etc.)  
 
Figure A-2. Interview questions  
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Informed Consent Letter for Questionnaire 

Title of Project:  Improving Consumer Handling of Fresh Herbs and Spices 
 

1. Purpose of the Study:  To identify common consumer handling practices of fresh herbs and spices that will 
help to uncover weaknesses in consumer food safety knowledge. 

 
2. Procedures to be Followed: You will be asked to complete a questionnaire according to your opinions, 

attitudes, experiences, and familiarity with health issues associated with fresh herbs and spices.  You can 
choose to take part or decline participation. 

 
3. Discomforts and Risks:  There are no risks in participating in this research beyond those experienced in 

everyday life.  Some of the questions may appear personal but answers are held in strict confidentiality. 
 

4. Benefits:  This project will help food safety professionals, and the like, develop educational materials and 
programs that are aimed at improving consumer food safety of fresh herbs and spices.  

 
5. Duration: It will take approximately 15 minutes to complete the questionnaire.   

 
6. Compensation:  There will be no compensation for participating in this study. 
 
7. Statement of Confidentiality:  This survey will be completely anonymous. 

 
8. Security of Data, Interview Notes, and Tape Recordings:  The project investigator (Kalin Prevatt) will be the 

only people who have access to interview notes, tapes, and other interview materials.  These materials will 
be secured in locked file cabinets in room 3038 McCarty D at the University of Florida, when not being 
analyzed.  All materials will be destroyed upon completion of the project in late 2008. 

 
9.  Right to Ask Questions: You can ask questions about the research.  The person in charge will answer your 

questions.  Contact Kalin Prevatt at 770-265-3994 or via email at kprevatt@ufl.edu with questions.  If you 
have questions about your rights as a research participant, contact the Institutional Review Board at (352) 
392-0433. 

 
10. Voluntary Participation: You do not have to participate in this research.  You can end your participation at any 

time.  You do not have to answer any questions you do not want to answer. 
 
You must be 18 years of age or older to consent to participate in this research study.  If you consent to participate in 
this research study and to the terms above, please sign your name and indicate the date below.   
 
The informed consent procedure has been followed. 
______________________________________  _____________________ 
Participant Signature      Date  
______________________________________  _____________________ 
Kalin Prevatt       Date  
Project Investigator 
 
Figure A-3. Informed consent letter for questionnaire
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Questionnaire Cover Letter 

Dear Respondent,  
 
Fresh herbs and spices are becoming increasingly popular in the United States.  With this growth in use come 
potential food safety concerns.  Our goal in this questionnaire is to understand consumer handling practices of fresh 
herbs and spices so that we can identify ways to help you decrease possible food safety risks.  
 
For this survey, fresh herbs will be referred to as the leaves of plants. Examples of this include thyme, sage, oregano, 
parsley, basil, chives, tarragon, dill, rosemary, and mint. Fresh spices will be referred to as the roots, flowers, fruits, 
seeds or bark of plants. Examples of this include cinnamon, ginger, cloves, saffron, nutmeg, vanilla, cumin, pepper, 
turmeric, coriander and caraway.  The term ‘fresh’ means the herb or spice has not been altered by processing such 
as drying or extraction.  If you never use fresh spices, but use fresh herbs, answer the questions in terms of fresh 
herbs. If you never use fresh herbs, but use fresh spices, answer the questions in terms of fresh spices. 
 
Just 15 minutes of your time will be needed to complete this timely and important research effort.   You may be 
assured of complete confidentiality.  Your name will never be placed on the questionnaire or associated with your 
answers.  Only overall aggregate results will be reported. 
 
The research will be used to develop educational materials and programs aimed at improving consumer handling 
practices of fresh herbs and spices.  By responding to this questionnaire, you are helping us to accomplish the goal 
of improving food safety of fresh herbs and spices.  
 
We would be most happy to answer any questions you might have, and talk personally with you about any aspect of 
the study.  Please feel free to contact us at kprevatt@ufl.edu or 770-265-3994.  
 
Thank you in advance for your assistance. 
 
All the best, 
 
 
Kalin Prevatt     
Graduate Research Assistant   
 
Figure A-4. Questionnaire cover letter 
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Questionnaire 

Improving Consumer Handling of Fresh Herbs and Spices 
 
The following statements explore your current knowledge on basic food handling practices.  Please indicate 
your level of agreement or disagreement with the following statements: 
 
 

Strongly 
Disagree 

Neutral 
Strongly 

Agree 
Hand washing before handling food can reduce the risk of 
contamination. 

� � � � � 

Raw meat should always be kept separated from ready-to-eat 
foods. 

� � � � � 

Proper cooking temperatures are essential for food safety. � � � � � 
Improper food storage may cause a health hazard.  � � � � � 
Perishable food should be refrigerated within 2 hours of 
purchase. 

� � � � � 

Countertops should always be washed after coming in contact 
with raw meat. 

� � � � � 

Leftovers should be discarded after 4 days.  � � � � � 
It is safe to defrost meat, poultry, or fish at room temperature. � � � � � 
 
When thinking about preparing meals in your household, how would you best describe yourself? 
�  I do not assist in food preparation.   
�  I rarely, but sometimes help prepare meals.   
�  I usually help prepare meals, but I am not the primary food preparer. 
�  I prepare most meals. I am the primary food preparer.  
 
 In the past month, please indicate how often you did the following: 
 Never Once per 

month 
Once per 

week 
2-3 day per 

week 
4-7 days per 

week 
Prepare or help prepare meals 
in your household 

� � � � � 

Purchase fresh herbs � � � � � 
Purchase fresh spices � � � � � 
Use fresh herbs in food 
preparation 

� � � � � 

Use fresh spices in food 
preparation 

� � � � � 

 
Where do you buy fresh herbs? (check all that apply) 
�  Supermarket  
�  Family-owned grocery store 
�  Specialty shop, including ethnic grocery stores 
�  Farmers Market  
�  Internet   
�  I grow my own 
�  Other _________________ 
 
Figure A-5. Questionnaire 
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Where do you buy fresh spices? (check all that apply) 
�  Supermarket  
�  Family-owned grocery store 
�  Specialty shop, including ethnic grocery stores 
�  Farmers Market 
�  Internet  
�  I grow my own 
�  Other _________________ 
  
How many times have you become ill from consuming fresh herbs or spices? 
�  Never �  1 time �  2 times �  3 – 4               �  5 or more  
 
Have you received information on the safe handling of fresh herbs and spices before? 
�  No         �  Yes    
         
               If YES, where? (check all that apply) 

 Job training 
 Friend or family member 
 Television 
 Newspaper or magazine 
 Radio (public, commercial or talk radio) 
 Internet or World Wide Web sites 
 Newsletters from food organizations/journals 
 Brochures, flyers, or fact sheets from organizations 
 County Cooperative Extension agents 
 Department of Health and Human Services and other government agencies 
 Nutrition professionals 
 Other _______________________ 

 
Figure A-5. Questionnaire, Page 2
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People have different perceptions about the safety of fresh herbs and spices.  Please indicate your level of 
agreement or disagreement with the following statements: 
 
 

  Strongly 
  Disagree                    Neutral 

                 Strongly 
                   Agree 

Fresh herbs and spices are free from microorganisms. � � � � � 
Buying fresh herbs and spices from the supermarket 
means they are ready to use without further washing. 

� � � � � 

Rinsing fresh herbs and spices with water immediately 
before using in food preparation will help reduce harmful 
germs. 

� � � � � 

Domestically grown herbs and spices are safer than 
imported herbs and spices. 

� � � � � 

It is safe to purchase fresh herbs that have not been 
refrigerated. 

� � � � � 

The safest way to store fresh spices is in the refrigerator. � � � � � 
Fresh herbs have the potential to spread germs. � � � � � 
If it is organically grown, it is 100% safe. � � � � � 
It is safe to store fresh herbs at room temperature.  � � � � � 
I do not see myself at risk of food related illness when 
eating fresh herbs or spices.  

� � � � � 

I do not think about food safety when I eat fresh herbs or 
spices.  

� � � � � 

Fresh spices have the potential to spread germs. � � � � � 
Dried herbs and spices are safer than fresh herbs and 
spices. 

� � � � � 

It is safe to purchase fresh spices that have not been 
refrigerated. 

� � � � � 

It is safe to store fresh spices at room temperature. � � � � � 
Rinsing fresh herbs and spices with water immediately 
upon bringing them home will help reduce harmful 
germs. 

� � � � � 

The safest way to store fresh herbs is in the refrigerator. � � � � � 
Fresh herbs and spices have an unlimited shelf life. � � � � � 
 
Figure A-5. Questionnaire, Page 3
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People handle fresh herbs and spices in a variety of ways.  Please indicate how often you do the following:  
  

 
                                Never    Sometimes                      Always 

Wash fresh herbs and spices immediately upon 
bringing them home.  

� � � � � 

Use dried herbs and spices in place of fresh herbs and 
spices. 

� � � � � 

Inspect fresh herbs and spices for dirt before 
purchasing. 

� � � � � 

Wash your hands after handling fresh herbs or spices.  � � � � � 
Store fresh herbs in the refrigerator.   � � � � � 
Wash fresh herbs and spices immediately before 
using  
them in food preparation. 

� � � � � 

Wash surfaces that come in contact with fresh herbs 
and spices. 

� � � � � 

Use fresh herbs that have not been washed in food 
preparation.   

� � � � � 

Use fresh herbs directly onto prepared food without 
further cooking.  

� � � � � 

Keep track of how old the fresh herbs and spices you 
buy are. 

� � � � � 

Store fresh spices in the refrigerator. � � � � � 
Use fresh spices directly onto prepared food without 
further cooking. 

� � � � � 

Store fresh herbs at room temperature. � � � � � 
Discard visibly dirty fresh herbs.  � � � � � 
Use fresh spices that have not been washed in food 
preparation.  

� � � � � 

Read the instructions on the packaging of fresh herbs 
and spices before using them. 

� � � � � 

Store fresh spices at room temperature. � � � � � 
Use fresh herbs and spices in food preparation more 
than a week after purchasing. 

� � � � � 

Purchase fresh herbs and spices that have been sitting 
out at room temperature. 

� � � � � 

 
People have different levels of interest for learning about food safety.  Please indicate your level of agreement 
or disagreement with the following statements: 
 
 

Strongly 
Disagree                  Neutral 

                 Strongly 
                 Agree 

I want to know more about food safety in general. � � � � � 
I want to know more about where I can get food safety 
information.  

� � � � � 

I would like to know more about food safety issues related 
to fresh herbs and spices. 

� � � � � 

I think it is important to communicate to others about the 
importance of food safety.  

� � � � � 

 
Figure A-5. Questionnaire, Page 4 
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Finally, we want to ask you a few questions about yourself.  You can be assured of complete confidentiality.  
Your responses will be included only together with all other responses.  Your name will never be associated with 
your answers. 
 
Are you? � Male  �    Female 
 
Please select which age range you fall under?    
�  18-24 
�  25-29 
�  30-39 
�  40-49 
�  50-59 
�  60-69 
�  70 or over 
 
Do you live in a: 
�  City 
�  Suburb of a City 
�  Small Town 
�  Rural Area 
 
Do you have the following people in your household? (check all that apply) 
�  Children under age 5 
�  Elderly over age 65 
�  A person who has had an organ transplant 
�  A person who has an immune disorder 
�  A person who has diabetes 
 
Which of best describes your racial or ethnic background? 
�  African American 
�  Asian 
�  Hispanic 
�  Native American  
�  Caucasian 
�  Other __________________________ 
 
What is the highest level of education you completed? 
�  Did not complete high school 
�  Completed high school 
�  Some college or post high school training 
�  Completed an associates/2 year degree 
�  Completed a college/4 year degree 
�  Completed graduate or professional training beyond a bachelor’s degree 
 
Which of the following categories best describes total household income in 2007? 
�    Under $29,999 � $80,000 - $89,999 
�    $30,000 - $39,999 � $90,000 - $99,999 
�    $40,000 - $49,999 � $100,000 - $125,000 
�    $50,000 - $59,999 � $125,000 - $150,000 
�    $60,000 - $69,999 
�    $70,000 - $79,999 
 

� $150,000 or more 

 
Figure A-5. Questionnaire, Page 5 
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APPENDIX B 
BIVARIATE ANALYSIS OF SELECTED VARIABLES  

Table B-1. Descriptives for meal preparation involvement by dependent variable in the college 
population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

I do not assist in food 
prep 

56 57.3571 8.57147 1.14541 55.0617 59.6526 39.00 81.00

Rarely assist in food prep 277 61.8087 9.49692 .57061 60.6854 62.9320 29.00 88.00

Usually help with food 
prep 

282 63.5816 8.92568 .53152 62.5353 64.6278 27.00 91.00

I prepare most meals 320 64.2688 9.85552 .55094 63.1848 65.3527 33.00 95.00

Total 935 62.9187 9.54454 .31214 62.3061 63.5313 27.00 95.00

 
Table B-2. Test of homogeneity of variances for meal preparation involvement by dependent 

variable in the college population 
Levene Statistic df1 df2 Sig. 

2.460 3 931 .061

 
Table B-3. ANOVA for meal preparation involvement by dependent variable in the college 

population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2780.594 3 926.865 10.484 .000 

Within Groups 82305.228 931 88.405   
Total 85085.822 934    
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Table B-4. Post hoc comparisons for meal preparation involvement by dependent variable in the 

college population 
95% Confidence Interval 

(I) q9 (J) q9 
Mean 

Difference (I-J) Std. Error Sig. Lower Bound Upper Bound

Rarely assist in food prep -4.45152* 1.37761 .001 -7.1551 -1.7479

Usually help with food 
prep 

-6.22442* 1.37556 .000 -8.9240 -3.5249

I do not assist in food prep 

I prepare most meals -6.91161* 1.36196 .000 -9.5845 -4.2387

I do not assist in food prep 4.45152* 1.37761 .001 1.7479 7.1551

Usually help with food 
prep 

-1.77290* .79539 .026 -3.3339 -.2119

Rarely assist in food prep 

I prepare most meals -2.46009* .77163 .001 -3.9744 -.9457

I do not assist in food prep 6.22442* 1.37556 .000 3.5249 8.9240

Rarely assist in food prep 1.77290* .79539 .026 .2119 3.3339

Usually help with food 
prep 

I prepare most meals -.68719 .76796 .371 -2.1943 .8199

I do not assist in food prep 6.91161* 1.36196 .000 4.2387 9.5845

Rarely assist in food prep 2.46009* .77163 .001 .9457 3.9744

I prepare most meals 

Usually help with food 
prep 

.68719 .76796 .371 -.8199 2.1943

*. The mean difference is significant at the 0.05 level.     
 
Table B-5. Descriptives for gender by dependent variable in the college population 

 95% Confidence Interval for Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 

male 374 60.6765 8.96192 .46341 59.7652 61.5877 29.00 93.00

female 574 64.3589 9.56981 .39944 63.5743 65.1434 27.00 95.00

Total 948 62.9061 9.50211 .30861 62.3005 63.5118 27.00 95.00

 
Table B-6. Test of homogeneity of variances for gender by dependent variable in the college 

population 
Levene Statistic df1 df2 Sig. 

4.240 1 946 .040
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Table B-7. ANOVA for gender by dependent variable in the college population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 3070.722 1 3070.722 35.239 .000 

Within Groups 82433.923 946 87.139   
Total 85504.645 947    

 
Table B-8. Descriptives for geographic location by dependent variable in the college population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

city 539 63.2059 9.54875 .41129 62.3980 64.0139 27.00 95.00

suburb 219 61.9909 9.48973 .64126 60.7270 63.2547 29.00 88.00

small town 179 63.0279 9.36191 .69974 61.6471 64.4088 29.00 87.00

rural area 16 63.1875 10.53387 2.63347 57.5744 68.8006 39.00 80.00

Total 953 62.8930 9.51486 .30822 62.2881 63.4978 27.00 95.00

 
Table B-9. Test of homogeneity of variances for geographic location by dependent variable in 

the college population 
Levene Statistic df1 df2 Sig. 

.160 3 949 .923

 
Table B-10. ANOVA for geographic location by dependent variable in the college population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 235.662 3 78.554 .867 .458 

Within Groups 85951.421 949 90.571   
Total 86187.083 952    
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Table B-11. Post hoc comparisons for geographic location by dependent variable in the college 

population 
95% Confidence Interval 

(I) q62 (J) q62 
Mean Difference 

(I-J) Std. Error Sig. Lower Bound Upper Bound 

suburb 1.21507 .76263 .111 -.2816 2.7117

small town .17800 .82098 .828 -1.4332 1.7892

city 

rural area .01844 2.41427 .994 -4.7195 4.7564

city -1.21507 .76263 .111 -2.7117 .2816

small town -1.03707 .95893 .280 -2.9189 .8448

suburb 

rural area -1.19663 2.46459 .627 -6.0333 3.6401

city -.17800 .82098 .828 -1.7892 1.4332

suburb 1.03707 .95893 .280 -.8448 2.9189

small town 

rural area -.15957 2.48327 .949 -5.0329 4.7138

city -.01844 2.41427 .994 -4.7564 4.7195

suburb 1.19663 2.46459 .627 -3.6401 6.0333

rural area 

small town .15957 2.48327 .949 -4.7138 5.0329

 
Table B-12. Descriptives for race by dependent variable in the college population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

other 43 64.0000 9.74679 1.48637 61.0004 66.9996 39.00 83.00

African American 134 65.3284 10.63953 .91912 63.5104 67.1463 29.00 90.00

Asian 98 62.7143 8.63462 .87223 60.9832 64.4454 29.00 87.00

Hispanic 119 64.3782 9.82990 .90111 62.5937 66.1626 46.00 95.00

Native American 3 59.3333 2.88675 1.66667 52.1622 66.5044 56.00 61.00

Caucasian 555 61.8775 9.15645 .38867 61.1140 62.6409 27.00 91.00

Total 952 62.8498 9.50209 .30796 62.2454 63.4542 27.00 95.00

 
Table B-13. Test of homogeneity of variances for race by dependent variable in the college 

population 
Levene Statistic df1 df2 Sig. 

2.683 5 946 .020
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Table B-14. ANOVA for race by dependent variable in the college population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 1721.649 5 344.330 3.871 .002 

Within Groups 84143.871 946 88.947   
Total 85865.520 951    

 
Table B-15. Descriptives for purchase of fresh herbs by dependent variable in the college 

population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Never 435 61.4897 9.74262 .46712 60.5716 62.4078 27.00 91.00

Once per month 305 63.0033 8.84609 .50653 62.0065 64.0000 29.00 85.00

Once per week 148 65.2297 9.30518 .76488 63.7181 66.7413 46.00 87.00

2-3 days per week 45 68.3333 10.13993 1.51157 65.2870 71.3797 52.00 95.00

4-7 days per week 18 61.3333 7.49902 1.76754 57.6042 65.0625 51.00 74.00

Total 951 62.8780 9.52757 .30895 62.2717 63.4843 27.00 95.00

 
Table B-16. Test of homogeneity of variances for purchase of fresh herbs by dependent variable 

in the college population 
Levene Statistic df1 df2 Sig. 

.285 4 946 .888

 
Table B-17. ANOVA for purchase of fresh herbs by dependent variable in the college population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 3043.961 4 760.990 8.653 .000 

Within Groups 83191.889 946 87.941   
Total 86235.851 950    
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Table B-18. Post hoc comparison for purchase of fresh herbs by dependent variable in the 
college population 

95% Confidence Interval 
(I) q11 (J) q11 

Mean Difference 
(I-J) Std. Error Sig. Lower Bound Upper Bound 

Once per month -1.51362* .70035 .031 -2.8880 -.1392

Once per week -3.74007* .89239 .000 -5.4914 -1.9888

2-3 days per week -6.84368* 1.46847 .000 -9.7255 -3.9618

Never 

4-7 days per week .15632 2.25561 .945 -4.2702 4.5829

Never 1.51362* .70035 .031 .1392 2.8880

Once per week -2.22645* .93943 .018 -4.0701 -.3828

2-3 days per week -5.33005* 1.49752 .000 -8.2689 -2.3912

Once per month 

4-7 days per week 1.66995 2.27463 .463 -2.7940 6.1338

Never 3.74007* .89239 .000 1.9888 5.4914

Once per month 2.22645* .93943 .018 .3828 4.0701

2-3 days per week -3.10360 1.59638 .052 -6.2365 .0293

Once per week 

4-7 days per week 3.89640 2.34089 .096 -.6976 8.4903

Never 6.84368* 1.46847 .000 3.9618 9.7255

Once per month 5.33005* 1.49752 .000 2.3912 8.2689

Once per week 3.10360 1.59638 .052 -.0293 6.2365

2-3 days per week 

4-7 days per week 7.00000* 2.61531 .008 1.8675 12.1325

Never -.15632 2.25561 .945 -4.5829 4.2702

Once per month -1.66995 2.27463 .463 -6.1338 2.7940

Once per week -3.89640 2.34089 .096 -8.4903 .6976

4-7 days per week 

2-3 days per week -7.00000* 2.61531 .008 -12.1325 -1.8675

*. The mean difference is significant at the 0.05 level.    

 
Table B-19. Descriptives for purchase of fresh spices by dependent variable in the college 

population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Never 481 61.7963 9.79839 .44677 60.9184 62.6741 27.00 91.00

Once per month 331 63.5619 8.81347 .48443 62.6090 64.5149 29.00 86.00

Once per week 101 64.3960 9.26291 .92169 62.5674 66.2247 46.00 86.00

2-3 days per week 26 69.6538 11.29581 2.21529 65.0914 74.2163 52.00 95.00

4-7 days per week 13 60.8462 6.78044 1.88056 56.7488 64.9435 51.00 74.00

Total 952 62.8876 9.52262 .30863 62.2819 63.4933 27.00 95.00

 
Table B-20. Test of homogeneity of variances for purchase of fresh spices by dependent variable 

in the college population 
Levene Statistic df1 df2 Sig. 

.703 4 947 .590
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Table B-21. ANOVA for purchase of fresh spices by dependent variable in the college 
population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 2197.725 4 549.431 6.191 .000 

Within Groups 84039.249 947 88.743   
Total 86236.974 951    

 
Table B-22. Post hoc comparisons for purchase of fresh spices by dependent variable in the 

college population 
95% Confidence Interval 

(I) q12 (J) q12 
Mean Difference 

(I-J) Std. Error Sig. Lower Bound Upper Bound 

Once per month -1.76568* .67276 .009 -3.0859 -.4454

Once per week -2.59978* 1.03108 .012 -4.6233 -.5763

2-3 days per week -7.85759* 1.89675 .000 -11.5799 -4.1353

Never 

4-7 days per week .95010 2.64780 .720 -4.2461 6.1463

Never 1.76568* .67276 .009 .4454 3.0859

Once per week -.83411 1.07086 .436 -2.9356 1.2674

2-3 days per week -6.09191* 1.91867 .002 -9.8572 -2.3266

Once per month 

4-7 days per week 2.71578 2.66354 .308 -2.5113 7.9429

Never 2.59978* 1.03108 .012 .5763 4.6233

Once per month .83411 1.07086 .436 -1.2674 2.9356

2-3 days per week -5.25781* 2.07167 .011 -9.3234 -1.1922

Once per week 

4-7 days per week 3.54989 2.77579 .201 -1.8975 8.9973

Never 7.85759* 1.89675 .000 4.1353 11.5799

Once per month 6.09191* 1.91867 .002 2.3266 9.8572

Once per week 5.25781* 2.07167 .011 1.1922 9.3234

2-3 days per week 

4-7 days per week 8.80769* 3.19993 .006 2.5279 15.0875

Never -.95010 2.64780 .720 -6.1463 4.2461

Once per month -2.71578 2.66354 .308 -7.9429 2.5113

Once per week -3.54989 2.77579 .201 -8.9973 1.8975

4-7 days per week 

2-3 days per week -8.80769* 3.19993 .006 -15.0875 -2.5279

*. The mean difference is significant at the 0.05 level.    
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Table B-23. Descriptives for fresh herb use in food preparation by dependent variable in the 
college population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Never 346 61.4827 10.14309 .54530 60.4101 62.5552 27.00 90.00

Once per month 263 62.6882 8.29201 .51131 61.6814 63.6950 29.00 85.00

Once per week 172 63.3837 9.01872 .68767 62.0263 64.7411 44.00 91.00

2-3 days per week 120 65.9417 9.99941 .91282 64.1342 67.7491 29.00 95.00

4-7 days per week 52 64.5577 9.79278 1.35801 61.8314 67.2840 46.00 87.00

Total 953 62.8877 9.51596 .30825 62.2828 63.4927 27.00 95.00

 
Table B-24. Test of homogeneity of variances for fresh herb use in food preparation by 

dependent variable in the college population 
Levene Statistic df1 df2 Sig. 

2.468 4 948 .043

 
Table B-25. ANOVA for fresh herb use in food preparation by dependent variable in the college 

population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2000.064 4 500.016 5.629 .000 

Within Groups 84206.922 948 88.826   
Total 86206.986 952    

 
Table B-26. Descriptives for fresh spice use in food preparation by dependent variable in the 

college population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Never 365 61.5918 9.83129 .51459 60.5798 62.6037 33.00 90.00

Once per month 246 63.0122 8.82551 .56269 61.9039 64.1205 27.00 85.00

Once per week 162 63.4938 8.85792 .69594 62.1195 64.8682 44.00 91.00

2-3 days per week 118 64.8305 10.27844 .94621 62.9566 66.7044 29.00 95.00

4-7 days per week 61 64.8361 9.60760 1.23013 62.3754 67.2967 46.00 87.00

Total 952 62.8918 9.51781 .30847 62.2864 63.4972 27.00 95.00

 

Table B-27. Test of homogeneity of variances for fresh spice use in food preparation by 
dependent variable in the college population 

Levene Statistic df1 df2 Sig. 

1.316 4 947 .262
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Table B-28. ANOVA for fresh spice use in food preparation by dependent variable in the college 
population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 1353.253 4 338.313 3.778 .005 

Within Groups 84796.603 947 89.542   
Total 86149.856 951    

 
Table B-29. Post hoc comparisons for fresh spice use in food preparation by dependent variable 

in the college population 
95% Confidence Interval 

(I) q14 (J) q14 
Mean Difference 

(I-J) Std. Error Sig. Lower Bound Upper Bound 

Once per month -1.42041 .78059 .069 -2.9523 .1115

Once per week -1.90205* .89334 .033 -3.6552 -.1489

2-3 days per week -3.23873* 1.00208 .001 -5.2053 -1.2722

Never 

4-7 days per week -3.24428* 1.30890 .013 -5.8130 -.6756

Never 1.42041 .78059 .069 -.1115 2.9523

Once per week -.48163 .95746 .615 -2.3606 1.3974

2-3 days per week -1.81831 1.05964 .086 -3.8978 .2612

Once per month 

4-7 days per week -1.82387 1.35348 .178 -4.4800 .8323

Never 1.90205* .89334 .033 .1489 3.6552

Once per month .48163 .95746 .615 -1.3974 2.3606

2-3 days per week -1.33668 1.14524 .243 -3.5842 .9108

Once per week 

4-7 days per week -1.34224 1.42149 .345 -4.1319 1.4474

Never 3.23873* 1.00208 .001 1.2722 5.2053

Once per month 1.81831 1.05964 .086 -.2612 3.8978

Once per week 1.33668 1.14524 .243 -.9108 3.5842

2-3 days per week 

4-7 days per week -.00556 1.49223 .997 -2.9340 2.9229

Never 3.24428* 1.30890 .013 .6756 5.8130

Once per month 1.82387 1.35348 .178 -.8323 4.4800

Once per week 1.34224 1.42149 .345 -1.4474 4.1319

4-7 days per week 

2-3 days per week .00556 1.49223 .997 -2.9229 2.9340

*. The mean difference is significant at the 0.05 level.    
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Table B-30. Descriptives for variable 1 (hand washing before handling food can reduce the risk 
of contamination) basic food safety knowledge by dependent variable in the college 
population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 31 60.5161 8.40980 1.51044 57.4314 63.6009 50.00 85.00

2 15 59.6000 7.17934 1.85370 55.6242 63.5758 48.00 74.00

Neutral 20 58.7500 6.94243 1.55238 55.5008 61.9992 51.00 76.00

4 138 59.0652 7.76780 .66124 57.7577 60.3728 33.00 79.00

Strongly Agree 752 63.8404 9.71942 .35443 63.1446 64.5362 27.00 95.00

Total 956 62.8703 9.50877 .30754 62.2668 63.4738 27.00 95.00

 
Table B-31. Test of homogeneity of variances for variable 1 (hand washing before handling food 

can reduce the risk of contamination) basic food safety knowledge by dependent 
variable in the college population 

Levene Statistic df1 df2 Sig. 

4.766 4 951 .001

 
Table B-32. ANOVA for variable 1 (hand washing before handling food can reduce the risk of 

contamination) basic food safety knowledge by dependent variable in the college 
population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 3377.560 4 844.390 9.678 .000 

Within Groups 82970.356 951 87.245   
Total 86347.916 955    

 
Table B-33. Descriptives for variable 2 (raw meat should always be kept separated from ready-

to-eat foods) basic food safety knowledge by dependent variable in the college 
population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 38 61.8947 8.65804 1.40452 59.0489 64.7406 50.00 85.00

2 10 57.5000 6.31137 1.99583 52.9851 62.0149 48.00 71.00

Neutral 38 55.8947 7.91437 1.28388 53.2933 58.4961 29.00 69.00

4 106 60.1415 7.85759 .76320 58.6282 61.6548 36.00 81.00

Strongly Agree 764 63.7147 9.64017 .34877 63.0300 64.3993 27.00 95.00

Total 956 62.8703 9.50877 .30754 62.2668 63.4738 27.00 95.00
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Table B-34. Test of homogeneity of variances for variable 2 (raw meat should always be kept 
separated from ready-to-eat foods) basic food safety knowledge by dependent 
variable in the college population 

Levene Statistic df1 df2 Sig. 

4.003 4 951 .003

 
Table B-35. ANOVA for variable 2 (raw meat should always be kept separated from ready-to-eat 

foods) basic food safety knowledge by dependent variable in the college population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 3507.585 4 876.896 10.067 .000 

Within Groups 82840.331 951 87.109   
Total 86347.916 955    

 
Table B-36. Descriptives for variable 3 (proper cooking temperatures are essential for food 

safety) basic food safety knowledge by dependent variable in the college population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 32 60.9062 8.62614 1.52490 57.7962 64.0163 50.00 85.00

2 7 60.0000 5.22813 1.97605 55.1648 64.8352 53.00 67.00

Neutral 40 58.5750 8.40905 1.32959 55.8857 61.2643 29.00 79.00

4 148 59.8243 8.53382 .70148 58.4380 61.2106 36.00 82.00

Strongly Agree 728 63.8434 9.63032 .35692 63.1427 64.5441 27.00 95.00

Total 955 62.8733 9.51330 .30784 62.2692 63.4774 27.00 95.00

 
Table B-37. Test of homogeneity of variances variable 3 (proper cooking temperatures are 

essential for food safety) for basic food safety knowledge by dependent variable in 
the college population 

Levene Statistic df1 df2 Sig. 

2.864 4 950 .022

 
Table B-38. ANOVA for variable 3 (proper cooking temperatures are essential for food safety) 

basic food safety knowledge by dependent variable in the college population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2981.595 4 745.399 8.495 .000 

Within Groups 83358.075 950 87.745   
Total 86339.669 954    
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Table B-39. Descriptives for variable 4 (improper food storage may cause a health hazard) basic 
food safety knowledge by dependent variable in the college population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 32 60.5938 8.91486 1.57594 57.3796 63.8079 48.00 85.00

2 14 55.4286 8.69761 2.32453 50.4067 60.4504 29.00 66.00

Neutral 24 58.4167 7.97778 1.62846 55.0479 61.7854 46.00 75.00

4 152 60.2566 8.45361 .68568 58.9018 61.6113 36.00 87.00

Strongly Agree 732 63.8019 9.59439 .35462 63.1057 64.4981 27.00 95.00

Total 954 62.8711 9.50414 .30771 62.2672 63.4749 27.00 95.00

 
Table B-40. Test of homogeneity of variances for variable 4 (improper food storage may cause a 

health hazard) basic food safety knowledge by dependent variable in the college 
population 

Levene Statistic df1 df2 Sig. 

2.409 4 949 .048

 
Table B-41. ANOVA for variable 4 (improper food storage may cause a health hazard) basic 

food safety knowledge by dependent variable in the college population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 3090.890 4 772.723 8.836 .000 

Within Groups 82992.251 949 87.452   
Total 86083.142 953    

 
Table B-42. Descriptives for variable 5 (perishable foods should be refrigerated within 2 hours of 

purchase) basic food safety knowledge by dependent variable in the college 
population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 29 60.3103 11.07153 2.05593 56.0990 64.5217 27.00 85.00

2 29 59.3448 9.39329 1.74429 55.7718 62.9178 29.00 76.00

Neutral 75 58.4667 7.21173 .83274 56.8074 60.1259 39.00 85.00

4 246 61.7602 8.74884 .55781 60.6615 62.8589 33.00 87.00

Strongly Agree 577 64.2218 9.72554 .40488 63.4266 65.0171 29.00 95.00

Total 956 62.8703 9.50877 .30754 62.2668 63.4738 27.00 95.00

 
Table B-43. Test of homogeneity of variances variable 5 (perishable foods should be refrigerated 

within 2 hours of purchase) for basic food safety knowledge by dependent variable in 
the college population 

Levene Statistic df1 df2 Sig. 

4.101 4 951 .003
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Table B-44. ANOVA for variable 5 (perishable foods should be refrigerated within 2 hours of 
purchase) basic food safety knowledge by dependent variable in the college 
population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 3362.037 4 840.509 9.632 .000 

Within Groups 82985.880 951 87.262   
Total 86347.916 955    

 
Table B-45. Descriptives for variable 6 (countertops should always be washed after coming in 

contact with raw meat) basic food safety knowledge by dependent variable in the 
college population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 31 61.2258 8.37341 1.50391 58.1544 64.2972 50.00 85.00

2 15 58.2667 6.20445 1.60198 54.8308 61.7026 48.00 72.00

Neutral 27 56.0000 6.82191 1.31288 53.3013 58.6987 36.00 69.00

4 102 58.0588 7.64280 .75675 56.5576 59.5600 29.00 81.00

Strongly Agree 780 63.8769 9.59007 .34338 63.2029 64.5510 27.00 95.00

Total 955 62.8586 9.50692 .30764 62.2549 63.4624 27.00 95.00

 
Table B-46. Test of homogeneity of variances for variable 6 (countertops should always be 

washed after coming in contact with raw meat) basic food safety knowledge by 
dependent variable in the college population 

Levene Statistic df1 df2 Sig. 

5.749 4 950 .000

 
Table B-47. ANOVA for variable 6 (countertops should always be washed after coming in 

contact with raw meat) basic food safety knowledge by dependent variable in the 
college population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 4827.732 4 1206.933 14.086 .000 

Within Groups 81396.184 950 85.680   
Total 86223.916 954    
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Table B-48. Descriptives for variable 7 (leftovers should be discarded after 4 days) basic food 
safety knowledge by dependent variable in the college population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 33 56.8485 10.79387 1.87897 53.0211 60.6758 27.00 85.00

2 73 59.5890 8.92692 1.04482 57.5062 61.6718 36.00 77.00

Neutral 196 61.0000 8.82014 .63001 59.7575 62.2425 29.00 82.00

4 257 62.8288 8.27705 .51631 61.8120 63.8455 42.00 87.00

Strongly Agree 393 64.9313 10.06473 .50770 63.9331 65.9295 33.00 95.00

Total 952 62.8645 9.52177 .30860 62.2589 63.4701 27.00 95.00

 
Table B-49. Test of homogeneity of variances for variable 7 (leftovers should be discarded after 

4 days) basic food safety knowledge by dependent variable in the college population 
Levene Statistic df1 df2 Sig. 

3.749 4 947 .005

 
Table B-50. ANOVA for variable 7 (leftovers should be discarded after 4 days) basic food safety 

knowledge by dependent variable in the college population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 4337.994 4 1084.499 12.542 .000 

Within Groups 81883.526 947 86.466   
Total 86221.520 951    

 
Table B-51. Descriptives for variable 8 (it is safe to defrost meat, poultry, or fish at room 

temperature) basic food safety knowledge by dependent variable in the college 
population 

 95% Confidence Interval for Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 

1 237 62.6962 10.07012 .65412 61.4075 63.9849 29.00 95.00

2 345 63.3275 9.36750 .50433 62.3356 64.3195 27.00 91.00

3 239 62.8912 9.04916 .58534 61.7381 64.0443 39.00 87.00

4 79 63.1899 10.61213 1.19396 60.8129 65.5669 29.00 87.00

5 54 60.2778 8.07843 1.09933 58.0728 62.4828 44.00 84.00

Total 954 62.8774 9.51613 .30810 62.2727 63.4820 27.00 95.00

 
Table B-52. Test of homogeneity of variances for variable 8 (it is safe to defrost meat, poultry, or 

fish at room temperature) basic food safety knowledge by dependent variable in the 
college population 

Levene Statistic df1 df2 Sig. 

1.052 4 949 .379
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Table B-53. ANOVA for variable 8 (it is safe to defrost meat, poultry, or fish at room 
temperature) basic food safety knowledge by dependent variable in the college 
population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 450.379 4 112.595 1.245 .290 

Within Groups 85850.272 949 90.464   
Total 86300.651 953    

 
Table B-54. Descriptives for meal preparation involvement by dependent variable in the general 

population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

I do not assit in food 
prep 

11 63.5455 9.87283 2.97677 56.9128 70.1781 51.00 79.00

Rarely assist in food prep 15 63.6000 10.47991 2.70590 57.7964 69.4036 49.00 86.00

Usually help with food 
prep 

44 67.5455 9.62181 1.45054 64.6202 70.4708 53.00 87.00

I prepare most meals 311 68.8071 10.89901 .61803 67.5910 70.0231 5.00 95.00

Total 381 68.3045 10.76088 .55130 67.2205 69.3884 5.00 95.00

 
Table B-55. Test of homogeneity of variances for meal preparation involvement by dependent 

variable in the general population 
Levene Statistic df1 df2 Sig. 

.257 3 377 .857

 
Table B-56. ANOVA for meal preparation involvement by dependent variable in the general 

population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 685.022 3 228.341 1.987 .115 

Within Groups 43317.661 377 114.901   
Total 44002.682 380    

 
Table B-57. Descriptives for gender by dependent variable in the general population 

 95% Confidence Interval for Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 

male 110 66.3000 10.22279 .97471 64.3682 68.2318 46.00 89.00

female 270 69.2185 10.91367 .66418 67.9109 70.5262 5.00 95.00

Total 380 68.3737 10.78660 .55334 67.2857 69.4617 5.00 95.00
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Table B-58. Test of homogeneity of variances for gender by dependent variable in the general 
population 

Levene Statistic df1 df2 Sig. 

.239 1 378 .625

 
Table B-59. ANOVA for gender by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 665.729 1 665.729 5.794 .017 

Within Groups 43431.207 378 114.897   
Total 44096.937 379    

 
Table B-60. Descriptives for age by dependent variable in the general population 

 95% Confidence Interval for Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 

18-24 20 62.9000 6.92744 1.54902 59.6579 66.1421 53.00 77.00

25-39 98 67.2449 11.13373 1.12468 65.0127 69.4771 5.00 95.00

40-59 179 68.6872 10.87479 .81282 67.0831 70.2912 43.00 93.00

60 or over 85 70.1176 10.35146 1.12277 67.8849 72.3504 50.00 93.00

Total 382 68.3325 10.74481 .54975 67.2515 69.4134 5.00 95.00

 
Table B-61. Test of homogeneity of variances for age by dependent variable in the general 

population 
Levene Statistic df1 df2 Sig. 

2.948 3 378 .033

 
Table B-62. ANOVA for age by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 999.551 3 333.184 2.930 .034 

Within Groups 42987.226 378 113.723   
Total 43986.777 381    

 
Table B-63. Descriptives for geographic location by dependent variable in the general population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

city 94 66.8830 10.26200 1.05844 64.7811 68.9848 49.00 91.00

suburb 192 68.0938 11.12431 .80283 66.5102 69.6773 5.00 95.00

small town 50 69.9000 10.40457 1.47143 66.9431 72.8569 48.00 93.00

rural area 48 70.5417 10.31619 1.48901 67.5462 73.5372 51.00 93.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00
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Table B-64. Test of homogeneity of variances for geographic location by dependent variable in 
the general population 

Levene Statistic df1 df2 Sig. 

.244 3 380 .866

 
Table B-65. ANOVA for geographic location by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 565.548 3 188.516 1.638 .180 

Within Groups 43736.442 380 115.096   
Total 44301.990 383    

 
Table B-66. Descriptives for race by dependent variable in the general population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

'other' 11 67.9091 12.91863 3.89511 59.2302 76.5879 54.00 89.00

African American 13 64.3846 10.06262 2.79087 58.3038 70.4654 50.00 79.00

Asian 9 65.1111 8.40304 2.80101 58.6520 71.5703 56.00 81.00

Hispanic 25 67.9200 9.10549 1.82110 64.1614 71.6786 54.00 89.00

Caucasian 326 68.6319 10.88850 .60306 67.4455 69.8183 5.00 95.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00

 
Table B-67. Test of homogeneity of variances for race by dependent variable in the general 

population 
Levene Statistic df1 df2 Sig. 

.854 4 379 .491

 
Table B-68. ANOVA for race by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 331.446 4 82.862 .714 .583 

Within Groups 43970.543 379 116.017   
Total 44301.990 383    

 
Table B-69. Descriptives for education by dependent variable in the general population 

 95% Confidence Interval for Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 

High School or 
less 

88 67.8295 10.79082 1.15031 65.5432 70.1159 43.00 87.00

Some College 119 69.6050 12.05371 1.10496 67.4169 71.7932 5.00 95.00

College 
Graduate or 
more 

174 67.8276 9.78108 .74150 66.3640 69.2911 46.00 89.00

Total 381 68.3832 10.77082 .55181 67.2982 69.4682 5.00 95.00
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Table B-70. Test of homogeneity of variances for education by dependent variable in the general 
population 

Levene Statistic df1 df2 Sig. 

1.647 2 378 .194

 
Table B-71. ANOVA for education by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 258.345 2 129.172 1.114 .329 

Within Groups 43825.708 378 115.941   
Total 44084.052 380    

 
Table B-72. Descriptives for income by dependent variable in the general population 

 95% Confidence Interval for Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 

1 81 67.5679 10.87766 1.20863 65.1627 69.9731 49.00 93.00

2 112 68.5893 12.13554 1.14670 66.3170 70.8615 5.00 95.00

3 126 68.2381 9.78115 .87137 66.5135 69.9627 43.00 89.00

4 65 69.0615 10.03101 1.24419 66.5760 71.5471 48.00 91.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00

 
Table B-73. Test of homogeneity of variances for income by dependent variable in the general 

population 
Levene Statistic df1 df2 Sig. 

1.030 3 380 .379

 
Table B-74. ANOVA for income by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 90.395 3 30.132 .259 .855 

Within Groups 44211.595 380 116.346   
Total 44301.990 383    

 
Table B-75. Descriptives for purchase of fresh herbs by dependent variable in the general 

population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Never 84 65.1667 13.18344 1.43843 62.3057 68.0276 5.00 95.00

Once per month 127 67.9134 9.70029 .86076 66.2100 69.6168 43.00 93.00

Once per week 102 72.0000 9.54614 .94521 70.1250 73.8750 54.00 93.00

2-3 days per week 31 67.2258 10.56002 1.89664 63.3524 71.0993 46.00 88.00

4-7 days per week 38 67.5263 9.11114 1.47802 64.5316 70.5211 54.00 89.00

Total 382 68.3063 10.77096 .55109 67.2227 69.3898 5.00 95.00
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Table B-76. Test of homogeneity of variances for purchase of fresh herbs by dependent variable 
in the general population 

Levene Statistic df1 df2 Sig. 

2.701 4 377 .030

 
Table B-77. ANOVA for purchase of fresh herbs by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2298.558 4 574.639 5.170 .000 

Within Groups 41902.607 377 111.147   
Total 44201.165 381    

 
Table B-78. Descriptives for purchase of fresh spices by dependent variable in the general 

population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Never 107 67.0374 12.50579 1.20898 64.6405 69.4343 5.00 95.00

Once per month 151 67.5762 9.49206 .77245 66.0499 69.1025 43.00 87.00

Once per week 74 73.2703 10.11346 1.17567 70.9272 75.6134 54.00 93.00

2-3 days per week 19 63.3158 8.67341 1.98982 59.1353 67.4962 46.00 80.00

4-7 days per week 33 67.8788 9.40996 1.63806 64.5422 71.2154 54.00 89.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00

 
Table B-79. Test of homogeneity of variances for purchase of fresh spices by dependent variable 

in the general population 
Levene Statistic df1 df2 Sig. 

2.322 4 379 .056

 
Table B-80. ANOVA for purchase of fresh spices by dependent variable in the general 

population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2555.050 4 638.762 5.799 .000 

Within Groups 41746.940 379 110.150   
Total 44301.990 383    
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Table B-81. Post hoc comparisons for purchase of fresh spices by dependent variable in the 
general population 

95% Confidence Interval 
(I) Q12 (J) Q12 

Mean Difference 
(I-J) Std. Error Sig. Lower Bound Upper Bound 

Once per month -.53878 1.32624 .685 -3.1465 2.0689

Once per week -6.23289* 1.58681 .000 -9.3529 -3.1128

2-3 days per week 3.72159 2.61282 .155 -1.4158 8.8590

Never 

4-7 days per week -.84140 2.08982 .687 -4.9505 3.2677

Never .53878 1.32624 .685 -2.0689 3.1465

Once per week -5.69411* 1.48929 .000 -8.6224 -2.7658

2-3 days per week 4.26037 2.55477 .096 -.7629 9.2837

Once per month 

4-7 days per week -.30263 2.01677 .881 -4.2681 3.6628

Never 6.23289* 1.58681 .000 3.1128 9.3529

Once per month 5.69411* 1.48929 .000 2.7658 8.6224

2-3 days per week 9.95448* 2.69924 .000 4.6471 15.2618

Once per week 

4-7 days per week 5.39148* 2.19691 .015 1.0718 9.7111

Never -3.72159 2.61282 .155 -8.8590 1.4158

Once per month -4.26037 2.55477 .096 -9.2837 .7629

Once per week -9.95448* 2.69924 .000 -15.2618 -4.6471

2-3 days per week 

4-7 days per week -4.56300 3.02246 .132 -10.5059 1.3799

Never .84140 2.08982 .687 -3.2677 4.9505

Once per month .30263 2.01677 .881 -3.6628 4.2681

Once per week -5.39148* 2.19691 .015 -9.7111 -1.0718

4-7 days per week 

2-3 days per week 4.56300 3.02246 .132 -1.3799 10.5059

*. The mean difference is significant at the 0.05 level.    

 
Table B-82. Descriptives for use of fresh herbs in food preparation by dependent variable in the 

general population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Never 75 64.7200 13.23341 1.52806 61.6753 67.7647 5.00 95.00

Once per month 73 67.9589 10.20136 1.19398 65.5788 70.3391 49.00 93.00

Once per week 64 69.5000 9.50522 1.18815 67.1257 71.8743 54.00 93.00

2-3 days per week 99 68.6768 10.17282 1.02241 66.6478 70.7057 43.00 91.00

4-7 days per week 72 71.1111 9.42211 1.11041 68.8970 73.3252 56.00 89.00

Total 383 68.3603 10.76064 .54984 67.2792 69.4414 5.00 95.00

 
Table B-83. Test of homogeneity of variances for use of fresh herbs in food preparation by 

dependent variable in the general population 
Levene Statistic df1 df2 Sig. 

1.808 4 378 .127
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Table B-84. ANOVA for use of fresh herbs in food preparation by dependent variable in the 
general population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 1643.512 4 410.878 3.647 .006 

Within Groups 42588.764 378 112.669   
Total 44232.277 382    

 
Table B-85. Post hoc comparisons for use of fresh herbs in food preparation by dependent 

variable in the general population 
95% Confidence Interval 

(I) Q13 (J) Q13 
Mean Difference 

(I-J) Std. Error Sig. Lower Bound Upper Bound 

Once per month -3.23890 1.74518 .064 -6.6704 .1926

Once per week -4.78000* 1.80629 .008 -8.3316 -1.2284

2-3 days per week -3.95677* 1.62491 .015 -7.1518 -.7618

Never 

4-7 days per week -6.39111* 1.75131 .000 -9.8346 -2.9476

Never 3.23890 1.74518 .064 -.1926 6.6704

Once per week -1.54110 1.81765 .397 -5.1151 2.0329

2-3 days per week -.71786 1.63752 .661 -3.9377 2.5019

Once per month 

4-7 days per week -3.15221 1.76302 .075 -6.6188 .3144

Never 4.78000* 1.80629 .008 1.2284 8.3316

Once per month 1.54110 1.81765 .397 -2.0329 5.1151

2-3 days per week .82323 1.70250 .629 -2.5243 4.1708

Once per week 

4-7 days per week -1.61111 1.82354 .378 -5.1967 1.9744

Never 3.95677* 1.62491 .015 .7618 7.1518

Once per month .71786 1.63752 .661 -2.5019 3.9377

Once per week -.82323 1.70250 .629 -4.1708 2.5243

2-3 days per week 

4-7 days per week -2.43434 1.64405 .140 -5.6670 .7983

Never 6.39111* 1.75131 .000 2.9476 9.8346

Once per month 3.15221 1.76302 .075 -.3144 6.6188

Once per week 1.61111 1.82354 .378 -1.9744 5.1967

4-7 days per week 

2-3 days per week 2.43434 1.64405 .140 -.7983 5.6670

*. The mean difference is significant at the 0.05 level.    
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Table B-86. Descriptives for use of fresh spices in food preparation by dependent variable in the 
general population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Never 99 66.8283 12.54221 1.26054 64.3268 69.3298 5.00 95.00

Once per month 68 66.2353 9.77374 1.18524 63.8695 68.6010 43.00 87.00

Once per week 59 69.5593 9.15625 1.19204 67.1732 71.9455 54.00 93.00

2-3 days per week 81 68.8148 10.90196 1.21133 66.4042 71.2254 46.00 91.00

4-7 days per week 77 70.7013 9.63282 1.09776 68.5149 72.8877 53.00 89.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00

 
Table B-87. Test of homogeneity of variances for use of fresh spices in food preparation by 

dependent variable in the general population 
Levene Statistic df1 df2 Sig. 

1.831 4 379 .122

 
Table B-88. ANOVA for use of fresh spices in food preparation by dependent variable in the 

general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 1062.779 4 265.695 2.329 .056 

Within Groups 43239.211 379 114.088   
Total 44301.990 383    

 
Table B-89. Descriptives for variable 1 (hand washing before handling food can reduce the risk 

of contamination) basic food safety knowledge by dependent variable in the general 
population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 13 63.6923 9.02205 2.50227 58.2403 69.1443 46.00 79.00

2 2 67.0000 12.72792 9.00000 -47.3558 181.3558 58.00 76.00

Neutral 4 59.2500 10.53170 5.26585 42.4917 76.0083 49.00 74.00

4 25 64.3600 7.49378 1.49876 61.2667 67.4533 55.00 83.00

Strongly Agree 340 68.9235 10.91074 .59172 67.7596 70.0874 5.00 95.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00

 
Table B-90. Test of homogeneity of variances for variable 1 (hand washing before handling food 

can reduce the risk of contamination) basic food safety knowledge by dependent 
variable in the general population 

Levene Statistic df1 df2 Sig. 

1.698 4 379 .150
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Table B-91. ANOVA for variable 1 (hand washing before handling food can reduce the risk of 
contamination) basic food safety knowledge by dependent variable in the general 
population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 1126.699 4 281.675 2.473 .044 

Within Groups 43175.291 379 113.919   
Total 44301.990 383    

 
Table B-92. Post hoc comparison for variable 1 (hand washing before handling food can reduce 

the risk of contamination) basic food safety knowledge by dependent variable in the 
general population 

95% Confidence Interval 
(I) Q1 (J) Q1 

Mean Difference 
(I-J) Std. Error Sig. Lower Bound Upper Bound 

2 -3.30769 8.10694 .683 -19.2479 12.6325

Neutral 4.44231 6.10268 .467 -7.5571 16.4417

4 -.66769 3.64962 .855 -7.8437 6.5084

Strongly Disagree 

Strongly Agree -5.23122 3.01630 .084 -11.1620 .6996

Strongly Disagree 3.30769 8.10694 .683 -12.6325 19.2479

Neutral 7.75000 9.24333 .402 -10.4246 25.9246

4 2.64000 7.84323 .737 -12.7817 18.0617

2 

Strongly Agree -1.92353 7.56932 .800 -16.8066 12.9596

Strongly Disagree -4.44231 6.10268 .467 -16.4417 7.5571

2 -7.75000 9.24333 .402 -25.9246 10.4246

4 -5.11000 5.74774 .375 -16.4115 6.1915

Neutral 

Strongly Agree -9.67353 5.36794 .072 -20.2282 .8811

Strongly Disagree .66769 3.64962 .855 -6.5084 7.8437

2 -2.64000 7.84323 .737 -18.0617 12.7817

Neutral 5.11000 5.74774 .375 -6.1915 16.4115

4 

Strongly Agree -4.56353* 2.21174 .040 -8.9124 -.2147

Strongly Disagree 5.23122 3.01630 .084 -.6996 11.1620

2 1.92353 7.56932 .800 -12.9596 16.8066

Neutral 9.67353 5.36794 .072 -.8811 20.2282

Strongly Agree 

4 4.56353* 2.21174 .040 .2147 8.9124

*. The mean difference is significant at the 0.05 level.    
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Table B-93. Descriptives for variable 2 (raw meat should always be separated from ready-to-eat 
foods) basic food safety knowledge by dependent variable in the general population 

 95% Confidence Interval for Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 

1 14 63.3571 8.90641 2.38034 58.2147 68.4996 46.00 79.00

2 20 64.2500 8.78321 1.96398 60.1393 68.3607 51.00 81.00

3 27 60.6296 7.78632 1.49848 57.5495 63.7098 46.00 81.00

4 323 69.4520 10.79769 .60080 68.2700 70.6340 5.00 95.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00

 
Table B-94. Test of homogeneity of variances for variable 2 (raw meat should always be 

separated from ready-to-eat foods) basic food safety knowledge by dependent 
variable in the general population 

Levene Statistic df1 df2 Sig. 

2.171 3 380 .091

 
Table B-95. ANOVA for variable 2 (raw meat should always be separated from ready-to-eat 

foods) basic food safety knowledge by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2686.723 3 895.574 8.178 .000 

Within Groups 41615.267 380 109.514   
Total 44301.990 383    

 
Table B-96. Post hoc comparison for variable 2 (raw meat should always be separated from 

ready-to-eat foods) basic food safety knowledge by dependent variable in the general 
population 

95% Confidence Interval (I) 
Q2RECODE 

(J) 
Q2RECODE Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound 

2 -.89286 3.64666 .807 -8.0630 6.2773

3 2.72751 3.44652 .429 -4.0491 9.5041

1 

4 -6.09487* 2.85683 .034 -11.7120 -.4777

1 .89286 3.64666 .807 -6.2773 8.0630

3 3.62037 3.08736 .242 -2.4501 9.6908

2 

4 -5.20201* 2.41138 .032 -9.9433 -.4607

1 -2.72751 3.44652 .429 -9.5041 4.0491

2 -3.62037 3.08736 .242 -9.6908 2.4501

3 

4 -8.82238* 2.09645 .000 -12.9445 -4.7003

1 6.09487* 2.85683 .034 .4777 11.7120

2 5.20201* 2.41138 .032 .4607 9.9433

4 

3 8.82238* 2.09645 .000 4.7003 12.9445

*. The mean difference is significant at the 0.05 level.  

 



 

118 
 

Table B-97. Descriptives for variable 3 (proper cooking temperatures are essential to food safety) 
basic food safety knowledge by dependent variable in the general population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 14 64.2143 9.43136 2.52064 58.7688 69.6598 46.00 79.00

2 1 63.0000 . . . . 63.00 63.00

Neutral 7 59.2857 5.61885 2.12372 54.0891 64.4823 51.00 69.00

4 35 63.0857 7.10994 1.20180 60.6434 65.5281 49.00 83.00

Strongly Agree 326 69.2638 10.96530 .60731 68.0690 70.4586 5.00 95.00

Total 383 68.3159 10.75997 .54981 67.2349 69.3970 5.00 95.00

 
Table B-98. Test of homogeneity of variances for variable 3 (proper cooking temperatures are 

essential to food safety) basic food safety knowledge by dependent variable in the 
general population 

Levene Statistic df1 df2 Sig. 

4.589a 3 378 .004

a. Groups with only one case are ignored in computing the 
test of homogeneity of variance for Behavior. 
 

 
Table B-99. ANOVA for variable 3 (proper cooking temperatures are essential to food safety) 

basic food safety knowledge by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2084.931 4 521.233 4.675 .001

Within Groups 42141.841 378 111.486   
Total 44226.773 382    

 
Table B-100. Descriptives for variable 4 (improper food storage may cause a health hazard) 

basic food safety knowledge by dependent variable in the general population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 13 64.3846 9.94601 2.75853 58.3743 70.3949 46.00 79.00

2 3 62.3333 2.08167 1.20185 57.1622 67.5045 60.00 64.00

Neutral 11 62.6364 9.26577 2.79374 56.4115 68.8612 54.00 81.00

4 36 62.7778 6.83734 1.13956 60.4644 65.0912 49.00 80.00

Strongly Agree 321 69.3738 10.96659 .61210 68.1696 70.5781 5.00 95.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00
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Table B-101. Test of homogeneity of variances for variable 4 (improper food storage may cause 
a health hazard) basic food safety knowledge by dependent variable in the general 
population 

Levene Statistic df1 df2 Sig. 

3.859 4 379 .004

 
Table B-102. ANOVA for variable 4 (improper food storage may cause a health hazard) basic 

food safety knowledge by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2126.338 4 531.585 4.777 .001 

Within Groups 42175.651 379 111.281   
Total 44301.990 383    

 
Table B-103. Descriptives for variable 5 (perishable foods should be refrigerated within 2 hours 

of purchase) basic food safety knowledge by dependent variable in the general 
population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 18 66.3889 11.03011 2.59982 60.9037 71.8740 46.00 89.00

2 5 63.2000 5.44977 2.43721 56.4332 69.9668 56.00 69.00

Neutral 17 65.0588 8.31016 2.01551 60.7861 69.3315 51.00 78.00

4 62 61.8548 10.90773 1.38528 59.0848 64.6249 5.00 84.00

Strongly Agree 280 70.1750 10.29048 .61497 68.9644 71.3856 43.00 95.00

Total 382 68.3272 10.74985 .55001 67.2458 69.4087 5.00 95.00

 
Table B-104. Test of homogeneity of variances for variable 5 (perishable foods should be 

refrigerated within 2 hours of purchase) basic food safety knowledge by dependent 
variable in the general population 

Levene Statistic df1 df2 Sig. 

1.740 4 377 .140

 
Table B-105. ANOVA for variable 5 (perishable foods should be refrigerated within 2 hours of 

purchase) basic food safety knowledge by dependent variable in the general 
population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 3933.959 4 983.490 9.248 .000 

Within Groups 40094.138 377 106.350   
Total 44028.097 381    
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Table B-106. Post hoc comparisons for variable 5 (perishable foods should be refrigerated within 
2 hours of purchase) basic food safety knowledge by dependent variable in the 
general population 

95% Confidence Interval 
(I) Q5 (J) Q5 

Mean Difference 
(I-J) Std. Error Sig. Lower Bound Upper Bound 

2 3.18889 5.21330 .541 -7.0619 13.4397

Neutral 1.33007 3.48773 .703 -5.5278 8.1879

4 4.53405 2.76110 .101 -.8950 9.9631

Strongly Disagree 

Strongly Agree -3.78611 2.50763 .132 -8.7168 1.1446

Strongly Disagree -3.18889 5.21330 .541 -13.4397 7.0619

Neutral -1.85882 5.24652 .723 -12.1749 8.4573

4 1.34516 4.79431 .779 -8.0818 10.7721

2 

Strongly Agree -6.97500 4.65295 .135 -16.1240 2.1740

Strongly Disagree -1.33007 3.48773 .703 -8.1879 5.5278

2 1.85882 5.24652 .723 -8.4573 12.1749

4 3.20398 2.82334 .257 -2.3475 8.7554

Neutral 

Strongly Agree -5.11618* 2.57599 .048 -10.1813 -.0511

Strongly Disagree -4.53405 2.76110 .101 -9.9631 .8950

2 -1.34516 4.79431 .779 -10.7721 8.0818

Neutral -3.20398 2.82334 .257 -8.7554 2.3475

4 

Strongly Agree -8.32016* 1.44746 .000 -11.1663 -5.4740

Strongly Disagree 3.78611 2.50763 .132 -1.1446 8.7168

2 6.97500 4.65295 .135 -2.1740 16.1240

Neutral 5.11618* 2.57599 .048 .0511 10.1813

Strongly Agree 

4 8.32016* 1.44746 .000 5.4740 11.1663

*. The mean difference is significant at the 0.05 level.    

 
Table B-107. Descriptives for variable 6 (countertops should always be washed after coming in 

contact with raw meat) basic food safety knowledge by dependent variable in the 
general population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 15 64.1333 9.09369 2.34798 59.0974 69.1693 46.00 79.00

2 2 60.0000 .00000 .00000 60.0000 60.0000 60.00 60.00

Neutral 8 60.1250 6.55608 2.31792 54.6440 65.6060 51.00 71.00

4 21 60.8095 5.98848 1.30679 58.0836 63.5354 51.00 72.00

Strongly Agree 335 69.2537 10.88556 .59474 68.0838 70.4236 5.00 95.00

Total 381 68.3465 10.78111 .55233 67.2604 69.4325 5.00 95.00
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Table B-108. Test of homogeneity of variances for variable 6 (countertops should always be 
washed after coming in contact with raw meat) basic food safety knowledge by 
dependent variable in the general population 

Levene Statistic df1 df2 Sig. 

3.729 4 376 .005

 
Table B-109. ANOVA for variable 6 (countertops should always be washed after coming in 

contact with raw meat) basic food safety knowledge by dependent variable in the 
general population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 2414.988 4 603.747 5.437 .000 

Within Groups 41753.279 376 111.046   
Total 44168.268 380    

 
Table B-110. Descriptives for variable 7 (leftovers should be discarded after 4 days) basic food 

safety knowledge by dependent variable in the general population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 8 66.6250 12.11773 4.28426 56.4943 76.7557 53.00 89.00

2 20 64.3000 6.76757 1.51327 61.1327 67.4673 51.00 79.00

Neutral 57 65.7544 9.12078 1.20808 63.3343 68.1745 50.00 84.00

4 79 65.9367 11.84011 1.33212 63.2847 68.5887 5.00 86.00

Strongly Agree 218 70.3211 10.64845 .72120 68.8996 71.7426 43.00 95.00

Total 382 68.3403 10.76347 .55071 67.2575 69.4231 5.00 95.00

 
Table B-111. Test of homogeneity of variances for variable 7 (leftovers should be discarded after 

4 days) basic food safety knowledge by dependent variable in the general population 
Levene Statistic df1 df2 Sig. 

2.293 4 377 .059

 
Table B-112. ANOVA for variable 7 (leftovers should be discarded after 4 days) basic food 

safety knowledge by dependent variable in the general population 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2042.916 4 510.729 4.574 .001 

Within Groups 42096.843 377 111.663   
Total 44139.759 381    
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Table B-113. Post hoc comparisons for variable 7 (leftovers should be discarded after 4 days) 
basic food safety knowledge by dependent variable in the general population 

95% Confidence Interval 
(I) Q7 (J) Q7 

Mean Difference 
(I-J) Std. Error Sig. Lower Bound Upper Bound 

2 2.32500 4.42052 .599 -6.3670 11.0170

Neutral .87061 3.98959 .827 -6.9740 8.7153

4 .68829 3.92062 .861 -7.0207 8.3973

Strongly Disagree 

Strongly Agree -3.69610 3.80395 .332 -11.1757 3.7835

Strongly Disagree -2.32500 4.42052 .599 -11.0170 6.3670

Neutral -1.45439 2.74629 .597 -6.8544 3.9456

4 -1.63671 2.64511 .536 -6.8377 3.5643

2 

Strongly Agree -6.02110* 2.46888 .015 -10.8756 -1.1666

Strongly Disagree -.87061 3.98959 .827 -8.7153 6.9740

2 1.45439 2.74629 .597 -3.9456 6.8544

4 -.18232 1.83642 .921 -3.7932 3.4286

Neutral 

Strongly Agree -4.56671* 1.57201 .004 -7.6577 -1.4757

Strongly Disagree -.68829 3.92062 .861 -8.3973 7.0207

2 1.63671 2.64511 .536 -3.5643 6.8377

Neutral .18232 1.83642 .921 -3.4286 3.7932

4 

Strongly Agree -4.38439* 1.38768 .002 -7.1130 -1.6558

Strongly Disagree 3.69610 3.80395 .332 -3.7835 11.1757

2 6.02110* 2.46888 .015 1.1666 10.8756

Neutral 4.56671* 1.57201 .004 1.4757 7.6577

Strongly Agree 

4 4.38439* 1.38768 .002 1.6558 7.1130

*. The mean difference is significant at the 0.05 level.    

 
Table B-114. Descriptives for variable 8 (it is safe to defrost meat, poultry, or fish at room 

temperature) basic food safety knowledge by dependent variable in the general 
population 

 
95% Confidence Interval for 

Mean 

 N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum

Strongly Disagree 118 71.8051 11.07647 1.01967 69.7857 73.8245 43.00 93.00

2 61 68.7377 9.32542 1.19400 66.3494 71.1261 51.00 86.00

Neutral 74 66.5270 11.57018 1.34501 63.8464 69.2076 5.00 91.00

4 60 65.1000 8.90953 1.15021 62.7984 67.4016 46.00 86.00

Strongly Agree 71 66.8592 10.56855 1.25426 64.3576 69.3607 49.00 95.00

Total 384 68.3385 10.75504 .54884 67.2594 69.4177 5.00 95.00

 
Table B-115. Test of homogeneity of variances for variable 8 (it is safe to defrost meat, poultry, 

or fish at room temperature) basic food safety knowledge by dependent variable in 
the general population 

Levene Statistic df1 df2 Sig. 

.971 4 379 .423
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Table B-116. ANOVA for variable 8 (it is safe to defrost meat, poultry, or fish at room 
temperature) basic food safety knowledge by dependent variable in the general 
population 

 Sum of Squares df Mean Square F Sig. 

Between Groups 2455.232 4 613.808 5.559 .000 

Within Groups 41846.758 379 110.414   
Total 44301.990 383    

 
Table B-117. Post hoc comparisons for variable 8 (it is safe to defrost meat, poultry, or fish at 

room temperature) basic food safety knowledge by dependent variable in the general 
population 

95% Confidence Interval 
(I) Q8 (J) Q8 

Mean Difference 
(I-J) Std. Error Sig. Lower Bound Upper Bound 

2 3.06738 1.65704 .065 -.1908 6.3255

Neutral 5.27806* 1.55813 .001 2.2144 8.3417

4 6.70508* 1.66611 .000 3.4291 9.9811

Strongly Disagree 

Strongly Agree 4.94593* 1.57824 .002 1.8427 8.0491

Strongly Disagree -3.06738 1.65704 .065 -6.3255 .1908

Neutral 2.21068 1.81718 .225 -1.3623 5.7837

4 3.63770 1.91057 .058 -.1189 7.3944

2 

Strongly Agree 1.87855 1.83444 .306 -1.7284 5.4855

Strongly Disagree -5.27806* 1.55813 .001 -8.3417 -2.2144

2 -2.21068 1.81718 .225 -5.7837 1.3623

4 1.42703 1.82546 .435 -2.1623 5.0163

Neutral 

Strongly Agree -.33213 1.74562 .849 -3.7644 3.1002

Strongly Disagree -6.70508* 1.66611 .000 -9.9811 -3.4291

2 -3.63770 1.91057 .058 -7.3944 .1189

Neutral -1.42703 1.82546 .435 -5.0163 2.1623

4 

Strongly Agree -1.75915 1.84265 .340 -5.3822 1.8639

Strongly Disagree -4.94593* 1.57824 .002 -8.0491 -1.8427

2 -1.87855 1.83444 .306 -5.4855 1.7284

Neutral .33213 1.74562 .849 -3.1002 3.7644

Strongly Agree 

4 1.75915 1.84265 .340 -1.8639 5.3822

*. The mean difference is significant at the 0.05 level.    
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APPENDIX C 
MULTIVARIATE ANALYSIS OF SELECTED VARIABLES  

Table C-1. Model summary for multivariate regression model 1 (demographics) by dependent 
variable in the college population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .275a .076 .069 9.17685

a. Predictors: (Constant), q9, asian, q62, other, q60recode, hispanic, African 

 
Table C-2. ANOVA for multivariate regression model 1 (demographics) by dependent variable 

in the college population 
Model Sum of Squares df Mean Square F Sig. 

Regression 6338.760 7 905.537 10.753 .000a 

Residual 77477.490 920 84.215   

1 

Total 83816.250 927    
a. Predictors: (Constant), q9, asian, q62, other, q60recode, hispanic, african 

b. Dependent Variable: Behavior     
 
Table C-3. Coefficients for multivariate regression model 1 (demographics) by dependent 

variable in the college population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 55.730 1.235  45.115 .000 

q60recode 3.332 .622 .171 5.360 .000 

q62 -.165 .363 -.015 -.455 .649 

african 3.134 .897 .115 3.493 .000 

asian .911 1.017 .029 .895 .371 

hispanic 2.576 .939 .090 2.745 .006 

other 1.942 1.471 .042 1.320 .187 

1 

q9 1.520 .324 .149 4.687 .000 

a. Dependent Variable: Behavior    

 
Table C-4. Model summary for multivariate regression model 2 (fresh herb and spice usage 

habits) by dependent variable in the college population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .161a .026 .022 9.40508

a. Predictors: (Constant), q14, q11, q12, q13 
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Table C-5. ANOVA for multivariate regression model 2 (fresh herb and spice usage habits) by 
dependent variable in the college population 

Model Sum of Squares df Mean Square F Sig. 

Regression 2213.035 4 553.259 6.255 .000a 

Residual 83501.964 944 88.455   

1 

Total 85715.000 948    
a. Predictors: (Constant), q14, q11, q12, q13    
b. Dependent Variable: Behavior     
 
Table C-6. Coefficients for multivariate regression model 2 (fresh herb and spice usage habits) 

by dependent variable in the college population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 59.913 .710  84.380 .000 

q11 1.287 .621 .132 2.073 .038 

q12 -.371 .670 -.034 -.554 .580 

q13 .423 .569 .054 .744 .457 

1 

q14 .117 .514 .015 .228 .820 

a. Dependent Variable: Behavior    

 
Table C-7. Model summary for multivariate regression model 3 (basic food safety knowledge) 

by dependent variable in the college population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .239a .057 .049 9.27284

a. Predictors: (Constant), q8recode, q7, q2, q5, q1, q4, q3, q6 

 
Table C-8. ANOVA for multivariate regression model 3 (basic food safety knowledge) by 

dependent variable in the college population 
Model Sum of Squares df Mean Square F Sig. 

Regression 4893.077 8 611.635 7.113 .000a 

Residual 80912.339 941 85.985   

1 

Total 85805.416 949    
a. Predictors: (Constant), q8recode, q7, q2, q5, q1, q4, q3, q6   
b. Dependent Variable: Behavior     
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Table C-9. Coefficients for multivariate regression model 3 (basic food safety knowledge) by 
dependent variable in the college population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 51.575 2.191  23.538 .000 

q1 .229 .665 .021 .345 .731 

q2 -.070 .602 -.007 -.117 .907 

q3 -.441 .696 -.041 -.633 .527 

q4 .232 .665 .022 .349 .727 

q5 .759 .453 .077 1.676 .094 

q6 .278 .737 .026 .377 .706 

q7 1.564 .332 .183 4.719 .000 

1 

q8recode .311 .288 .036 1.078 .281 

a. Dependent Variable: Behavior    

 
Table C-10. Model summary for multivariate regression model 4 (demographics, fresh herb and 

spice usage habits, and basic food safety knowledge) by dependent variable in the 
college population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .359a .129 .110 8.96905

a. Predictors: (Constant), q8recode, q62, other, q9, asian, q60recode, 
hispanic, african, q7, q12, q1, q5, q13, q2, q4, q11, q3, q14, q6 
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Table C-11. ANOVA for multivariate regression model 4 (demographics, fresh herb and spice 
usage habits, and basic food safety knowledge) by dependent variable in the college 
population 

Model Sum of Squares df Mean Square F Sig. 

Regression 10773.249 19 567.013 7.049 .000a 

Residual 73043.001 908 80.444   

1 

Total 83816.250 927    
a. Predictors: (Constant), q8recode, q62, other, q9, asian, q60recode, hispanic, african, q7, q12, q1, q5, 
q13, q2, q4, q11, q3, q14, q6 

b. Dependent Variable: Behavior     

 
Table C-12. Coefficients for multivariate regression model 4 (demographics, fresh herb and 

spice usage habits, and basic food safety knowledge) by dependent variable in the 
college population 

 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 45.819 2.396  19.120 .000

q9 1.084 .347 .107 3.124 .002

q60recode 2.831 .618 .146 4.583 .000

q62 -.068 .358 -.006 -.190 .849

african 3.284 .886 .120 3.705 .000

asian .789 1.013 .025 .779 .436

hispanic 2.276 .938 .079 2.426 .015

other 1.714 1.449 .038 1.183 .237

q11 .826 .608 .085 1.358 .175

q12 -.369 .655 -.034 -.562 .574

q13 .429 .554 .055 .775 .439

q14 -.073 .503 -.010 -.146 .884

q1 .079 .654 .007 .121 .904

q2 .023 .595 .002 .038 .970

q3 -.694 .687 -.064 -1.011 .312

q4 .278 .655 .026 .425 .671

q5 .871 .446 .089 1.954 .051

q6 .285 .726 .026 .392 .695

q7 1.326 .332 .155 3.997 .000

1 

q8recode .318 .285 .037 1.118 .264

a. Dependent Variable: Behavior    
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Table C-13. Model summary for multivariate regression reduced model by dependent variable in 
the college population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .351a .123 .116 8.93780

a. Predictors: (Constant), q7, african, q9, hispanic, q60recode, q11, q5 

 
Table C-14. ANOVA for multivariate regression reduced model by dependent 

variable in the college population 
 

Model Sum of Squares df Mean Square F Sig. 

Regression 10322.768 7 1474.681 18.460 .000a 

Residual 73493.482 920 79.884   

1 

Total 83816.250 927    
a. Predictors: (Constant), q11, african, q5, q60recode, hispanic, q9, q7  
b. Dependent Variable: Behavior     
 
Table C-15. Coefficients for multivariate regression reduced model by dependent variable in the 

college population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 47.006 1.682  27.940 .000 

q9 1.121 .338 .110 3.314 .001 

q60recode 2.830 .610 .146 4.639 .000 

african 2.990 .854 .110 3.500 .000 

hispanic 1.989 .901 .069 2.208 .027 

q11 .905 .324 .093 2.793 .005 

q5 .797 .351 .081 2.269 .024 

1 

q7 1.276 .309 .149 4.127 .000 

a. Dependent Variable: Behavior    

 
Table C-16. Model summary for multivariate regression model 1 (demographics) by dependent 

variable in the general population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .250a .062 .037 10.55576

a. Predictors: (Constant), q66recode, hispanic, other, asian, Q9, african, Q62, 
q65recode, q61ecode, Q60RECODE 
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Table C-17. ANOVA for multivariate regression model 1 (demographics) by dependent variable 
in the general population 

Model Sum of Squares df Mean Square F Sig. 

Regression 2715.321 10 271.532 2.437 .008a 

Residual 40892.642 367 111.424   

1 

Total 43607.964 377    
a. Predictors: (Constant), q66recode, hispanic, other, asian, Q9, african, Q62, q65recode, q61ecode, 
Q60RECODE 

b. Dependent Variable: Behavior     
 
Table C-18. Coefficients for multivariate regression model 1 (demographics) by dependent 

variable in the general population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 51.157 4.520  11.319 .000 

Q9 1.657 .850 .104 1.949 .052 

Q60RECODE 2.562 1.296 .108 1.977 .049 

q61ecode 1.928 .705 .147 2.734 .007 

Q62 1.022 .612 .088 1.670 .096 

African -2.969 3.097 -.050 -.959 .338 

asian -1.103 3.718 -.016 -.297 .767 

Hispanic 1.179 2.317 .027 .509 .611 

other -1.535 3.282 -.024 -.468 .640 

q65recode .074 .718 .006 .104 .917 

1 

q66recode .582 .579 .054 1.005 .316 

a. Dependent Variable: Behavior     

 
Table C-19. Model Summary for multivariate regression model 2 (fresh herb and spice usage 

habits) by dependent variable in the general population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .194a .038 .027 10.60682

a. Predictors: (Constant), Q14, Q11, Q13, Q12 
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Table C-20. ANOVA for multivariate regression model 2 (fresh herb and spice usage habits) by 
dependent variable in the general population 

Model Sum of Squares df Mean Square F Sig. 

Regression 1656.391 4 414.098 3.681 .006a 

Residual 42414.257 377 112.505   

1 

Total 44070.648 381    
a. Predictors: (Constant), Q14, Q11, Q13, Q12   
b. Dependent Variable: Behavior     
 
Table C-21. Coefficients for multivariate regression model 2 (fresh herb and spice usage habits) 

by dependent variable in the general population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 64.807 1.356  47.793 .000 

Q11 .206 1.000 .023 .205 .837 

Q12 -1.308 .965 -.143 -1.356 .176 

Q13 1.470 .778 .193 1.890 .060 

1 

Q14 .515 .682 .071 .756 .450 

a. Dependent Variable: Behavior    
 
Table C-22. Model summary for multivariate regression mode 3 (basic food safety knowledge) 

by dependent variable in the general population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .302a .091 .072 10.36228

a. Predictors: (Constant), Q8RECODE, Q3, Q7, Q5, Q2, Q4, Q1, Q6 

 
Table C-23. ANOVA for multivariate regression mode 3 (basic food safety knowledge) by 

dependent variable in the general population 
Model Sum of Squares df Mean Square F Sig. 

Regression 4002.474 8 500.309 4.659 .000a 

Residual 39836.831 371 107.377   

1 

Total 43839.306 379    
a. Predictors: (Constant), Q8RECODE, Q3, Q7, Q5, Q2, Q4, Q1, Q6  
b. Dependent Variable: Behavior     
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Table C-24. Coefficients for multivariate regression mode 3 (basic food safety knowledge) by 
dependent variable in the general population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 52.074 3.578  14.553 .000 

Q1 -1.638 1.646 -.122 -.995 .320 

Q2 .946 1.275 .076 .742 .459 

Q3 .175 2.163 .014 .081 .936 

Q4 .635 1.450 .050 .438 .662 

Q5 .985 .911 .091 1.082 .280 

Q6 .434 1.709 .035 .254 .800 

Q7 1.062 .661 .101 1.607 .109 

1 

Q8RECODE 1.477 .360 .205 4.102 .000 

a. Dependent Variable: Behavior    

 
Table C-25. Model summary for multivariate regression mode 4 (demographics, fresh herb and 

spice usage habits, and basic food safety knowledge) by dependent variable in the 
general population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .398a .158 .106 10.16866

a. Predictors: (Constant), Q8RECODE, Q14, Q7, asian, african, other, 
q65recode, hispanic, Q9, Q62, q66recode, q61ecode, Q60RECODE, Q1, 
Q11, Q5, Q2, Q4, Q13, Q12, Q6, Q3 

 
Table C-26. ANOVA for multivariate regression mode 4 (demographics, fresh herb and spice 

usage habits, and basic food safety knowledge) by dependent variable in the general 
population 

Model Sum of Squares df Mean Square F Sig. 

Regression 6900.374 22 313.653 3.033 .000a 

Residual 36707.589 355 103.402   

1 

Total 43607.964 377    
a. Predictors: (Constant), Q8RECODE, Q14, Q7, asian, african, other, q65recode, hispanic, Q9, Q62, 
q66recode, q61ecode, Q60RECODE, Q1, Q11, Q5, Q2, Q4, Q13, Q12, Q6, Q3 

b. Dependent Variable: Behavior     
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Table C-27. Coefficients for multivariate regression mode 4 (demographics, fresh herb and spice 
usage habits, and basic food safety knowledge) by dependent variable in the general 
population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 39.218 5.460  7.182 .000 

Q9 .535 .847 .034 .632 .528 

Q60RECODE 1.140 1.294 .048 .881 .379 

q61ecode 1.900 .706 .145 2.690 .007 

Q62 .876 .603 .075 1.454 .147 

african -1.966 3.036 -.033 -.647 .518 

asian -.082 3.724 -.001 -.022 .982 

hispanic 1.973 2.310 .045 .854 .394 

other -1.152 3.260 -.018 -.353 .724 

q65recode .318 .712 .024 .447 .655 

q66recode -.248 .583 -.023 -.426 .671 

Q11 .278 .985 .031 .282 .778 

Q12 -.856 .961 -.093 -.891 .374 

Q13 1.155 .767 .152 1.507 .133 

Q14 .739 .671 .103 1.102 .271 

Q1 -1.703 1.634 -.127 -1.042 .298 

Q2 .660 1.285 .053 .513 .608 

Q3 .820 2.213 .064 .371 .711 

Q4 .705 1.464 .056 .481 .631 

Q5 1.381 .932 .127 1.482 .139 

Q6 -.401 1.744 -.032 -.230 .818 

Q7 .998 .667 .095 1.495 .136 

1 

Q8RECODE 1.143 .377 .159 3.034 .003 

a. Dependent Variable: Behavior     

 
Table C-28. Model summary for multivariate regression reduced model by dependent variable in 

the general population 

Model R R Square Adjusted R Square
Std. Error of the 

Estimate 

1 .357a .127 .118 10.09981

a. Predictors: (Constant), Q8RECODE, Q13, Q5, q61ecode 
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Table C-29. ANOVA for multivariate regression reduced model by dependent variable in the 
general population 

Model Sum of Squares df Mean Square F Sig. 

Regression 5614.319 4 1403.580 13.760 .000a 

Residual 38456.329 377 102.006   

1 

Total 44070.648 381    
a. Predictors: (Constant), Q8RECODE, Q13, Q5, q61ecode   
b. Dependent Variable: Behavior     
 
Table C-30. Coefficients for multivariate regression reduced model by dependent variable in the 

general population 

Unstandardized Coefficients 
Standardized 
Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 44.479 3.476  12.797 .000 

q61ecode 1.717 .652 .131 2.633 .009 

Q13 1.566 .373 .206 4.202 .000 

Q5 2.188 .525 .202 4.169 .000 

1 

Q8RECODE 1.318 .354 .183 3.723 .000 

a. Dependent Variable: Behavior    
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