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ABSTRACT 

 Annually billions of consumers worldwide experience foodborne illnesses 

attributed to sub-standard hygienic practices. A contributing issue often cited is 

inadequate and improper handwashing by foodservice workers. Handwashing 

compliance in the foodservice industry has been reported to be sub-optimal and in 

critical need of improvement. In order to achieve successful behavioral change, a 

range of personal, social, and environmental factors as well as barriers to 

performing food safety practices in retail foodservice establishments need to be 

addressed. Research shows relying on educational training alone is ineffective 

and likely to produce limited results. Therefore, a comprehensive intervention 

program that incorporates an educational component and addresses the 

ecological factors influential to the performance of handwashing behavior in the 

organizational infrastructure is needed to ensure optimal results. In-depth 

understanding of the relationships among factors influencing handwashing 

intention, handwashing behavior, and knowledge about handwashing 

performance would be useful to foodservice providers for the development and 

implementation of effective handwashing intervention programs. 

The purpose of this research was two-fold: (a) to develop a theoretical 

framework for the investigation of handwashing behavior in the foodservice 

context and (b) to validate the foodservice handwashing theoretical framework in 

a cross-cultural context. A research-based model incorporating the 

psychology-based Theory of Planned Behavior (TpB) was proposed to explain the 

relationships among ecological variables and to better understand the 
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motivational factors underlying foodservice workers’ handwashing performance in 

two cultures, the United States (US) and Taiwan, Republic of China (ROC). 

Data were collected in the Fall of 2009 in the US and in the Fall of 2010 in 

Taiwan, ROC from a convenience sample comprised of undergraduate university 

students majoring in Hospitality Management and Culinary Arts programs who 

had foodservice work experience. For each cultural context, data were analyzed 

to assess the validity and reliability of the self-administered handwashing survey 

instrument and to evaluate the utility of the hypothesized TpB based model in 

examining handwashing behavior in foodservice settings. Further, data analysis 

was performed to examine the relationships among the multi-item variables 

including: (a) handwashing behavior, (b) intention, (c) attitude, (d) subjective 

norm, (e) perceived behavioral control, (f) subjective knowledge, (g) behavioral 

beliefs, (h) normative beliefs, and (i) control beliefs. 

The results of the confirmatory factor analysis indicated the handwashing 

assessment instrument (FS/HB-76) was successfully developed, having validity 

and reliability in measuring the constructs of the extended TpB to examine 

handwashing behavior in the foodservice context. Structural equation modeling 

(SEM) analyses showed acceptable model fit to the observed data from 

self-administered surveys suggesting the capability of utilizing the extended TpB 

in explaining and predicting foodservice workers’ handwashing behavior in both 

the US and Taiwan, ROC foodservice contexts. However, these findings should 

be accepted with caution in light of the revealed relationships among various 

influential factors and handwashing intention and behavior. 
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For US foodservice workers (N = 265), SEM results revealed a 

non-significant relationship between handwashing intention and previous 

handwashing performance. Of the basic TpB motivational factors (i.e., attitude, 

subjective norm, perceived behavioral control), only attitude influenced 

handwashing intention. Subjective knowledge, as an extension to the TpB, was 

found to have significant impact and direct influence on handwashing intention, 

subjective norm, and perceived behavioral control. 

For Taiwan, ROC foodservice workers (N = 297), no significant relationship 

between handwashing intention and previous handwashing performance was 

found. However, handwashing performance was directly influenced by perceived 

behavioral control. Of the basic TpB motivational factors, subjective norm and 

perceived behavioral control influenced handwashing intention. The proposed 

subjective knowledge was found to have direct influence on intention as well as 

indirect influence on intention through subjective norm and perceived behavioral 

control. While not initially hypothesized, control beliefs were found to have direct 

influence on subjective norm. 

For researchers, findings contribute to the body of knowledge pertaining to 

food safety in the epidemiological literature and provide a replicable theoretical 

framework for empirical research. For academicians and foodservice 

practitioners, this research offers practical information that can be (a) 

incorporated into the development of more effective food safety intervention 

programs and (b) used in managerial applications for improving handwashing 

compliance in the foodservice industry.  
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Data for this research were acquired from convenience samples of 

undergraduate students with foodservice work experience enrolled at two 

universities in each cultural context. Therefore, caution needs to be taken when 

generalizing the findings to other foodservice workers. Future research should 

replicate the study with a sample drawn from the general population of 

foodservice workers in diverse foodservice formats (e.g., casual and fast-food 

restaurants; independent, chain, franchised restaurants; and institutional 

foodservices) to increase demographic diversity in the sample (e.g., educational 

background, age, ethnic identification, geographic location) and generalizability of 

research results. Further, pre-intervention and post-intervention assessments 

should be conducted to establish cause and effect of intervention on foodservice 

workers’ psychological characteristics regarding motivational factors toward 

handwashing behavior. In addition, consideration should be given to conducting 

direct observation in acquiring data on handwashing performance to avoid the 

effects of social desirability bias and temporal difference of measurement (i.e., 

between intention and behavioral performance). 

Key Words: Theory of planned behavior, foodborne illness, food safety, 

foodservice, handwashing  
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CHAPTER I 

INTRODUCTION 

Annually in the United States (US), millions of consumers are affected by 

foodborne illnesses. According to an estimate by the Federal Centers for Disease 

Control and Prevention (CDC), each year in the US 9.4 million cases of 

foodborne illness result in hospitalizations (55,961) and deaths (1,351) (Scallan 

et al., 2011). Foodborne illness poses not only a national health problem but a 

global concern (Mullan & Wong, 2009; Redmond & Griffith, 2003). The World 

Health Organization (WHO) recognizes the impact of foodborne illnesses. 

Reports of foodborne outbreaks indicate over two billion consumers in various 

parts of the world; US and Canada, Europe, Australia, Asia, Africa, Middle East, 

and Latin America/Caribbean assume a common risk in regard to food safety 

(Arendt & Sneed, 2008). 

The consequences of foodborne illnesses have not only a health but an 

economic impact on those affected (Pragle, Harding, & Mack, 2007). The yearly 

economic cost of gastroenteritis as in direct medical expenses and in lost wages 

by sick persons and/or their care takers is estimated at millions of dollars in 

Australia and billions in the US and the United Kingdom (UK) (Clayton & Griffith, 

2004; Mitchell, Fraser, & Bearon, 2007). As for operators, a direct link 

established between a foodborne outbreak and the foodservice establishment 

can result in monetary loss that is financially crippling or leading to bankruptcy 

(Clayton & Griffith, 2004).  
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Foodborne illnesses can originate in residential kitchens (e.g., private 

homes) as well as commercial (e.g., restaurants, clubs, cafeterias) and 

noncommercial (e.g., assisted-living facilities, nursing homes, schools) facilities 

where food workers fail to implement food safety practices (Dharod et al., 2007; 

Redmond & Griffith, 2003; Redmond, Griffith, Slader, & Humphrey, 2004; Sneed 

& Strohbehn, 2008; Todd, Greig, Bartleson, & Michaels, 2007). Unsafe food 

handling practices can lead to the transmission of foodborne pathogens to ready-

to-eat foods causing foodborne illnesses (Redmond et al., 2004). In a large 

outbreak, hundreds or thousands of individuals can experience illnesses resulting 

from the same source of contamination implicated to food workers (Greig, Todd, 

Bartleson, & Michaels, 2007; Michaels et al., 2004; Todd et al., 2007).  

Given the consumption trend of meals eaten away from home (Sneed & 

Strohbehn, 2008) and the dramatic increase in restaurant outlets since 1970s 

(Greig et al., 2007), the risk of consumers contracting foodborne illnesses 

originating in commercial foodservice settings is heightened (Mitchell et al., 

2007). This is evident in the ever-increasing trend of foodborne illness outbreaks 

where food workers were implicated (Greig et al., 2007) with restaurants being 

the single most frequently reported setting (Todd et al., 2007).  

Among the many factors contributing to foodborne illness outbreaks is 

contamination due to failure to properly wash hands when necessitated (Green et 

al., 2007; Greig et al., 2007). Poor personal hygiene and/or lack of adequate 

handwashing facilities have been cited as the leading causes of foodborne 

illnesses (Michaels et al., 2004). Because hands come into contact with body 
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parts, structural surfaces in the facility, as well as raw food and food preparation 

surfaces and utensils, there exists a diverse microbial flora on the food workers‟ 

hands (Lynch, Phillips, Elledge, Hanumanthiah, & Boatright, 2005). 

Contaminated hands can be the vehicle that repeatedly transfers foodborne 

pathogens, further facilitating cross contamination around the kitchen 

environment and in preparation and manipulation of foods in a ready-to-eat form 

which requires no further cooking or heating before consumption (Redmond et 

al., 2004). Therefore, inadequate handwashing or failure to properly wash hands 

is often found at the root of the chain of circumstances contributing to foodborne 

illnesses and outbreaks (Allwood, Jenkins, Paulus, Johnson, & Hedberg, 2004; 

Michaels et al., 2004). 

 Research on hand hygiene practices in foodservice establishments 

indicates that handwashing does not occur as often as it should (Green et al., 

2007). Michaels et al. (2004) reported that previous studies have found food 

workers in foodservice facilities only engage in 5% to 50% of required 

handwashing compliance. Similarly, a Food and Drug Administration (FDA) 

report on Retail Food Program Database of Foodborne Illness Risk Factors 

indicated that proper handwashing is the personal hygiene practice that is most 

out-of-compliance. The noncompliance rates vary among different facility types 

ranging from 34% for hospitals to 73% for full-service restaurants (Sneed & 

Strohbehn, 2008). Researchers agree that inadequate handwashing by food 

workers is an important contributing factor to foodborne illness outbreaks in retail 

foodservice establishments (Allwood et al., 2004; Clayton & Griffith, 2004; 



Texas Tech University, Pattarapong Burusnukul, May 2011 

4 

Michaels et al., 2004; Mitchell et al., 2007; Paez et al., 2007; Sneed & Strohbehn, 

2008; Strohbehn, Sneed, Paez, & Meyer, 2008). The high rate of noncompliance 

and foodborne outbreak statistics underscore the need for improvement of food 

workers‟ hygiene practices (Green & Selman, 2005; Green et al., 2007; 

Strohbehn et al., 2008). 

The conventional wisdom indicates that training is an important 

component of food safety. Food workers who received training reported they 

were more likely to carry out food safety actions than untrained workers (Clayton, 

Griffith, Price, & Peters, 2002; Green & Selman, 2005). Simple training such as 

verbal explanations or demonstrations can result in employees being able to 

perform code-compliant handwashing two to three times more than employees 

who receive no training (Allwood et al., 2004). However, mixed results are often 

reported by studies investigating behavioral change as an outcome of food safety 

training (Clayton et al., 2002; York, Brannon, Roberts, Shanklin, & Howells, 

2009).  

It has been suggested that training alone does not always guarantee the 

implementation of acceptable food handling practices (Arendt & Sneed, 2008). 

This is evident when trained and knowledgeable foodservice employees 

demonstrate failure to follow through in routine safe food handling practices 

(Clayton et al., 2002; Green & Selman, 2005; Henroid & Sneed, 2004). As a 

result, many researchers argue that such failure is attributed to the existence of 

barriers in the work environment (Pragle et al., 2007). 
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Currently, educational training is used as one of the primary interventions 

to promote food safety in the foodservice industry. Mitchell et al. (2007) argue 

that typically training programs have a narrow focus with emphasis on presenting 

science-based facts about the causes of foodborne illness and behavioral 

prescription, ignoring the ecological factors that influence the transfer of training 

and resulting knowledge into acceptable practice. Other researchers cite that a 

range of personal, social, and environmental factors as well as barriers to 

performing food safety practices in retail foodservice establishments need to be 

addressed to achieve successful behavioral change (Allwood et al., 2004; Green 

& Selman, 2005; Green et al., 2007; Pragle et al., 2007). Thus, understanding 

the full range of employees‟ motivational factors for adhering to food safety 

behaviors, especially those pertaining to the key areas of noncompliance such as 

handwashing behavior deserves attention in academic research (Arendt & 

Sneed, 2008).  

Statement of Problem 

 In an effort to change foodservice workers‟ handwashing behavior, the 

implementation of educational training alone is likely to produce limited result. To 

be more effective, needed infrastructure within the organization that addresses 

personal, social, and environmental factors influencing the performance of 

handwashing behavior must be in place. Therefore, an intervention program that 

incorporates educational training with facilitating components to the behavioral 

performance should be considered (Green & Selman, 2005).  
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To achieve an effective intervention program that can successfully change 

workers‟ behavior and increase handwashing compliance in the foodservice 

setting, there needs to be a comprehensive and thorough understanding of the 

interplay between various factors influencing handwashing behavior. However, 

the majority of handwashing research in foodservice is descriptive of current 

practices and addresses factors influencing handwashing behavior on an ad hoc 

basis. Only a few studies offer a theoretical background in their investigation 

(Clayton & Griffith, 2008). Hence, empirical research that incorporates a 

theoretical model would contribute to such understanding by providing a heuristic 

view of the relationships between the key motivational factors addressing the 

performance of handwashing behavior. 

Many researchers advocate the Theory of Planned Behavior (TpB) as an 

appropriate theoretical model for investigating relevant factors influencing food 

safety practices in foodservice such as handwashing behavior (Pilling, Brannon, 

Shanklin, Howells, & Roberts, 2008; York, Brannon, Robert, et  al., 2009). 

Successful applications of TpB have been reported by previous studies aiming to 

better understand and influence the performance of various behaviors in diverse 

contexts (Glassman, Braun, Dodd, Miller, & Miller, 2010; Kwan, Bray, & Ginis, 

2009; Lee, Cerreto, & Lee, 2010; Lee, Murphy, & Swilley, 2009; Pelling & White, 

2009), especially the hand hygiene practices in the healthcare industry (Jenner, 

Watson, Miller, Jones, & Scott, 2002; O‟Boyle, Henly, & Larson, 2001) and 

foodservice environments (York, Brannon, Shanklin, et al., 2009). 
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Purpose of the Study 

The purpose of the study was two-fold: (a) to develop a theoretical 

framework for the investigation of handwashing behavior in the foodservice 

context and (b) to validate the foodservice handwashing theoretical framework in 

a cross-cultural context.  Handwashing behavior was examined by incorporating 

the psychology-based TpB to better understand the motivational factors 

underlying foodservice workers‟ handwashing performance in two cultures, the 

US and Taiwan, Republic of China (ROC). This research will contribute to the 

body of knowledge pertaining to food safety by filling the void in the 

epidemiological literature and provide empirical research with a replicable 

theoretical framework. Further, for academicians and practitioners alike, findings 

from this research may provide resourceful information that leads to the 

development of effective intervention programs that address multi-dimensional 

aspects of improving handwashing behavior in foodservice industry. 

Objectives of the Study 

Based on the research problems and purpose of the study stated, the 

following objectives were established. 

1. Develop a foodservice handwashing assessment instrument based on 

the extended TpB in order to examine motivational factors underlying 

foodservice workers‟ handwashing behavior. 
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2. Test the foodservice handwashing assessment instrument developed 

with US foodservice workers in order to evaluate validity and reliability 

of the instrument. 

3. Evaluate the utility of the extended TpB in explaining handwashing 

behavior of US foodservice workers. 

4. Examine extended TpB motivational factors influencing US foodservice 

workers‟ handwashing behavior including: intention, attitude, subjective 

norm, perceived behavioral control, subjective knowledge, behavioral 

beliefs, normative beliefs, and control beliefs.  

5. Translate the TpB based handwashing assessment instrument 

developed in the English source language into Mandarin Chinese 

using a conceptual and cultural translation method.  

6. Test the translated handwashing assessment instrument with 

foodservice workers in a Chinese-speaking country (Taiwan, ROC) in 

order to evaluate validity and reliability of the instrument. 

7. Evaluate the applicability of utilizing the extended TpB which was 

developed in the Western culture (US) in cross-culture handwashing 

research to explain foodservice workers‟ handwashing behavior in the 

Eastern culture (Taiwan, ROC). 

8. Examine extended TpB motivational factors influencing Taiwanese 

foodservice workers‟ handwashing behavior including: intention, 

attitude, subjective norm, perceived behavioral control, subjective 

knowledge, behavioral beliefs, normative beliefs, and control beliefs. 
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Research Questions / Hypotheses 

Based on the purpose of the study and relevant findings in the literature, 

two research questions were developed for the investigation of foodservice 

workers‟ handwashing behavior in the US and Taiwan, ROC. Further, 12 

hypotheses were formulated in accordance with the extended TpB in order to test 

the relationships of its constructs and to provide a better understanding of the 

influences of motivational factors on handwashing behavior. To guide the 

investigation of foodservice workers‟ handwashing behavior using a theoretical 

based approach, the following research questions were posed: 

RQ 1: Can the extended TpB adequately explain and predict US foodservice 

workers‟ handwashing behavior? 

RQ  2: How applicable is the extended TpB in explaining and predicting  

Taiwanese Foodservice workers‟ handwashing behavior? 

Next, the present research examined the motivational factors in the 

extended TpB and their influences on the formation of intention as well as the 

performance of handwashing behavior. The following concepts served as the 

basis for the relationships among the constructs posited for the study.  

Behavioral Intention 

 The original TpB (Ajzen, 1991) postulates intention as the main precursor 

to the behavior. Support for the positive relationship between intention and action 

has been reported in prior research. As a general rule, when the person has 

discretionary control over performing the behavior, a greater likelihood of 
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behavioral performance should be achieved with stronger intention. Therefore, 

the following relationship was hypothesized: 

H1: Foodservice worker‟s behavioral intention influences self-reported 

handwashing behavior. 

Motivational Factors 

 The performance of a behavior is determined by various motivational 

factors. According to the TpB, motivational factors include attitude, subjective 

norm, and perceived behavioral control working together to influence one‟s 

behavioral intention (Ajzen, 1991).  

Attitude toward the behavior is a personal and predisposed factor referring 

to a favorable or unfavorable stance that a person takes in light of the evaluation 

of the target behavior (Ajzen, 1991; Kwan et al., 2009). The more favorable 

attitude contributes to the greater strength of behavioral intention (Ajzen, 1991). 

Subjective norm is a social factor and refers to the pressure one perceives 

about whether or not to perform the behavior as established by his/her belonging 

social group (Ajzen, 1991; Choiu, 2000). The subjective norm that is in favor of 

the behavior contributes to the strength of behavioral intention (Ajzen, 1991).  

Perceived behavioral control refers to one‟s perceived availability of 

opportunities and resources required to perform the behavior contributing to the 

perceived ease or difficulty in its performance (Ajzen, 1991; Choiu, 2000). 

Perceived behavioral control is contextually and behaviorally specific and may 
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vary across situations and behaviors. It provides individuals with confidence that 

they are able to perform the behavior. The greater perception of control should 

result in a stronger intention to behavioral achievement (Ajzen, 1991). The TpB 

further posits that perceived behavioral control can exert direct effect on one‟s 

behavior given that the individual has an accurate perception of actual control 

(i.e., available resources and opportunities). With the presence of actual control, 

a person is likely to bring a course of action to a successful conclusion (Ajzen, 

1991; Kwan et al., 2009). Therefore, the following relationships were 

hypothesized: 

H2: Foodservice worker‟s attitude influences handwashing intention.  

H3: Foodservice worker‟s subjective norm influences handwashing intention. 

H4: Foodservice worker‟s perceived behavioral control influences handwashing 

intention. 

H5: Foodservice worker‟s perceived behavioral control influences self-reported 

handwashing behavior. 

Handwashing Beliefs 

The TpB postulates that salient beliefs serve as fundamental considerations 

and prevailing determinants that drive a person to performing a behavior. The 

three motivational factors to the behavioral intention are influenced by different 

beliefs.  Attitude, subjective norm, and perceived behavioral control are guided 

by behavioral beliefs, normative beliefs, and control beliefs, respectively (Ajzen, 

1991). Therefore, the following relationships were hypothesized: 



Texas Tech University, Pattarapong Burusnukul, May 2011 

12 

H6: Behavioral beliefs influence foodservice worker‟s attitude toward 

handwashing. 

H7: Normative beliefs influence foodservice worker‟s subjective norm toward 

handwashing. 

H8: Control beliefs influence foodservice worker‟s perceived behavioral control 

toward handwashing. 

Subjective Knowledge 

 The current research extended on Ajzen‟s (1991) conceptualization and 

proposed subjective knowledge as an additional construct that may provide 

motivation for the individuals to engage in handwashing behavior. Borrowed from 

consumer behavior research, subjective knowledge is used in the present 

context in assessing foodservice workers‟ handwashing behavior to provide 

linkage and implication for food safety training. In consumer behavior research, 

subjective knowledge measures self-assessment of how much one thinks he/she 

knows about the product. It has been shown that as an individual gains more 

knowledge about a product and its use, his/her confidence in regards to making 

the correct behavioral decision will also increase and will result in the individual 

performing the behavior of interest (Flynn & Goldsmith, 1999). Essentially, 

subjective knowledge reflects one‟s perception rather than the actual extent of 

one‟s knowledge. Thus, it is coherent with other TpB‟s constructs that capture the 

individual‟s evaluation of factors influencing his/her behavior of interest. 

Therefore, the relationships between subjective knowledge and motivational 
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factors as well as intention to handwashing behavior were explored. The 

following relationships were hypothesized: 

H9:  Subjective knowledge influences foodservice worker‟s attitude toward 

handwashing. 

H10: Subjective knowledge influences foodservice worker‟s subjective norm 

toward handwashing. 

H11: Subjective knowledge influences foodservice worker‟s perceived behavioral 

control over handwashing. 

H12: Subjective knowledge influences foodservice worker‟s handwashing 

intention.  

Limitations 

The contribution of any study must be evaluated with consideration to its 

limitations and no exception is given to this research. First, a cross-sectional 

research design only captures the psychological characteristics of the 

foodservice worker sample at only one point in time. This one-time measurement 

provides a “snapshot” of the foodservice populations in the US and Taiwan, ROC 

(Burns & Bush, 2008). Therefore, the causal inferences about the relationships 

among the variables cannot be legitimately offered (Green et al., 2005). 

However, results from a study such as this current research can help to identify 

factors relevant for subsequent longitudinal studies (Jenner et al., 2002). 

Second, a self-reported measure assessing handwashing behavior may 

contribute to over-report due to the effect of social desirability response bias 
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(Dharod et al., 2007). Self-reported behaviors may or may not reflect actual 

practices as they are personal descriptions of one‟s actions (Redmond & Griffith, 

2003). Direct observation offers more reliable method for evaluating hand 

hygiene compliance rate but with a number of trade-offs, including demanding 

financial and human resources and a potential for the “Hawthorne effect” 

resulting in elevated performance rate (Haas & Larson, 2007). 

Third, quota sampling method may contribute to limited inferences made 

about the research‟s general population in regard to psychological 

characteristics. The university student samples constitute restriction on 

demographic diversity, especially in the educational background. Education level 

may impact the evaluation of factors relating to handwashing behavior. However, 

the primary goal of the present research is to evaluate the utility of the extended 

TpB in explaining and predicting handwashing behavior of foodservice workers in 

the US and Taiwan, ROC as well as to examine the relationships among the 

extended TpB constructs. Therefore, within the economic constraint the student 

samples with foodservice work experience were deemed adequate to achieve 

the research goal. The findings can offer a preliminary report for the use of 

extended TpB in examining handwashing in foodservice which may be expanded 

in future studies.   

Dissemination of Results 

This dissertation research adopted the journal article format in presenting 

the results. Two articles were prepared for journal submission and publication. 
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The results of the statistical analyses are separately reported according to the 

research question and hypotheses addressed in each article rather than 

presented together in a chapter. 

Article One entitled “Factors Driving US Foodservice Workers‟ 

Handwashing Behavior: An Extended Theory of Planned Behavior Approach” 

addresses research question one as well as hypotheses 1 through 12 and is 

presented in Chapter Four. Article Two entitled “Predicting Foodservice Workers‟ 

Handwashing Intentions and Behavior: A Cross-Cultural Application of an 

Extended Theory of Planned Behavior” addresses research question two as well 

as hypotheses 1 through 12 and is presented in Chapter Five. The dissertation 

research findings; implications for food safety educators, foodservice managers, 

and policy makers; limitations; and recommendations for future research are 

summarized in Chapter Six. 

Definition of Terms 

The present research employed a number of terms describing 

psychological characteristics and terms that are context-specific. Therefore, it 

was necessary to define these terms to ensure clarity in the presentation of 

information. Based on the theoretical background and literature review, the 

definitions for terminology used are provided in the following: 

Attitude: A favorable or unfavorable stance that a person takes in light of 

the evaluation of the behavior in question (Ajzen, 1991). 
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Behavior: An action that is performed at a specified time and is defined 

according to the action itself, its target, and the context (Francis et al., 

2004). 

Behavioral Beliefs: The basis for the formation of attitude relating the 

behavior to behavioral consequences as well as the subjective probability 

that such behavioral consequences should result (Ajzen, 1991). 

Beliefs: A perception of truth or reality of a phenomenon or object 

(Creedon, 2005). 

Collectivism: The cultural characteristic describing a society where 

compliance with the societal environment; fixed by factors such as rigid 

norms, obligations, and duties as well as maintenance of group 

membership are the focus of the individual‟s existence (Oyserman & Lee, 

2008; Triandis & Suh, 2002). 

Control Beliefs:  The basis for the formation of perceived behavioral 

control relating to the requisite resources or opportunities believed to be 

present or absent for the behavioral performance as well as the perceived 

power of the resources or opportunities in question to facilitate or impede 

the behavioral performance (Ajzen, 1991). 

Foodborne Disease: “A disease of an infectious or toxic nature caused by 

or thought to be caused by the consumption of food or water.” (Tirado & 

Schmidt, 2000 as quoted by Redmond & Griffith, 2003, p. 130) 
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Food Handler: An individual working in a food business whose task is to 

handle or prepare either open or packaged foods (Clayton et al., 2002). 

Food Worker: An individual involved with food whose tasks may not be 

limited to food handling (i.e., preparing and serving food) but can include 

harvesting and processing (Greig et al., 2007). 

Individualism: The cultural characteristic describing a society where the 

focus is placed on the individuals who see themselves as rather stable in 

regard to attitudes, personality, and rights whereas societal environment 

exists to enhance the well-being of individuals and needs to be changed to 

maintain self-stability (Oyserman & Lee, 2008; Triandis & Suh, 2002).    

Intention: The extent of effort one is willing to try or planning to exert in 

order to perform the behavior (Ajzen, 1991). 

Knowledge: Information that is specific to a subject or a behavior of 

interest (Creedon, 2005). 

National Culture: An overarching view of a country or a society according 

to the culture generally shared by its citizens (Gelfan, Erez, & Aycan, 

2007) 

Normative Beliefs:  The basis for the formation of subjective norm 

concerning with the tendency that important referent others or groups 

approve or disapprove of the individual‟s engaging in the behavior as well 
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as the individual‟s own motivation to comply with the referents in question 

(Ajzen, 1991). 

Perceived Behavioral Control: One‟s perceived availability of opportunities 

and resources required to perform the behavior contributing to the 

perceived ease or difficulty in its performance (Ajzen, 1991; Choiu, 2000). 

Ready-to-Eat Food: Food intended for consumption without further 

cooking or treatment, considered high-risk because under favorable 

conditions this food is supportive of pathogenic bacterial growth and no 

sufficient heat is applied subsequently to destroy the pathogens (Clayton 

& Griffith, 2008).  

Subjective Knowledge: A self assessment of what or how much one 

knows about the performance of a behavior, capturing both the level of 

self-confidence and of actual knowledge (Chiou, 2000).  

Subjective Norm: The pressure one perceives about whether or not to 

perform the behavior as established by his/her belonging social group 

(Ajzen, 1991; Choiu, 2000). 
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CHAPTER II 

 REVIEW OF LITERATURE 

 A review of literature pertaining to the contributing factors to foodborne 

illnesses, preventive measures, food safety practices in the foodservice industry, 

and educational training intervention that provide the rationale for the 

examination of foodservice workers‟ handwashing behavior is included in this 

chapter. Further, factors influential to handwashing behavior, theoretical 

background, cross cultural research, and cultural influence are discussed to 

provide the foundation for the development of the theoretical framework for 

investigation.      

 The content from the review of literature is divided into ten sections. The 

first section describes foodborne illnesses as well as provides an overview of 

factors contributing to foodborne illnesses. The second section addresses the 

measures that help to prevent foodborne illnesses with a focus on reported 

limitations and the importance of adequate and proper handwashing practices. 

The third section discusses the current practice of handwashing by foodservice 

workers. The fourth section reports on the current educational training 

intervention and limitations. In respective order, the fifth and sixth sections 

discuss ecological factors influential to the performance of handwashing behavior 

and theoretical background, the Theory of Planned Behavior (TpB). The seventh 

section illustrates the significance of handwashing cross-cultural research. 

Section eight provides the rationale for the culture selected to validate the 

handwashing investigation framework. Section nine discusses the potential 
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influence of culture on behavior. Finally, the last section presents the summary of 

the literature reviewed.  

Foodborne Illnesses 

 Foodborne illnesses are caused by the ingestion of foods contaminated 

with pathogenic agents. Illnesses may be the result of foodborne intoxications or 

foodborne infections. In the former case, pathogenic toxins are formed in the 

food prior to consumption while in the latter, the activity of a large number of 

pathogenic organisms are carried by food into the gastrointestinal system of the 

victim. The symptoms associated with foodborne intoxications are generally 

acute and may occur within a couple hours after consuming a contaminated food 

product. On the other hand, the incubation period of an infection is usually 

longer. Therefore, the associated symptoms may occur days after the 

consumption of the contaminated foods (Gregoire & Spears, 2007).  

Among foodborne pathogens including bacteria and viruses; five have 

been identified by food safety experts as easily transmitted through foods and 

causing severe illnesses. The pathogens designated as the “Big 5” are 

Norovirus, Salmonella, Shigella, Enterohemorrhagic or Shiga-toxin producing E. 

Coli, and Hepatitis A virus (Food and Drug Administration [FDA], 2010). 

Foodborne bacteria such as Salmonella is usually found in potentially hazardous 

foods; such as poultry, meat, unprocessed milk, eggs, and water; when 

appropriate conditions and nutrients that accommodate bacterial growth present 

(Rutherford, 2010). However, viruses such as E. Coli only multiply in human or 
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animals and can survive on hard surfaces for a number of days or weeks. Any 

contact made with the contaminated surfaces can result in the transmission of 

these viruses to cross-contaminate other surfaces and ready-to-eat foods (FDA, 

2010). Normally, produce, baked goods, and beverages do not allow the growth 

of pathogens. However, subsequent contamination of these foods by food 

workers can introduce small but sufficient amount of viral pathogens to cause 

foodborne outbreak (Todd, Greig, Bartleson, & Michaels, 2007).  

 In the investigation of foodborne illness outbreaks, the Federal Centers for 

Disease Control and Prevention (CDC) has identified three major categories of 

contributing factors: (a) factors that allow pathogens to survive in the food, (b) 

factors that allow proliferation of bacterial pathogens, and (c) contamination 

factors. Factors that allow pathogens to survive in the food include insufficient 

time and temperature during initial cooking and heat processing (Greig, Todd, 

Bartleson, & Michaels, 2007). For instance, in the case of Salmonella, meat or 

poultry that is cooked improperly and consumed can directly introduce the 

foodborne pathogen to the consumer‟s digestive system causing such symptoms 

as diarrhea, nausea, and vomiting. In more serious cases where the bacteria 

enter lymph tracts and contaminate the blood system, the consequences can be 

much more severe and even fatal (Rutherford, 2010). 

Time and temperature abuse also can facilitate the growth of bacteria in 

foods that were contaminated by food workers such as allowing foods to remain 

at room temperature for several hours, inadequate cold-holding temperature, or 

insufficient time and temperature during hot-holding (Greig et al., 2007; Michaels 
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et al., 2004). Over 50% of foodborne outbreaks are associated with inadequate 

cooking and improper holding of food (Gregoire & Spears, 2007). One 

documented example cites a foodborne outbreak where 4,000 Brazilians were 

affected after eating a meal provided during the reception for a religious 

ceremony. The outbreak occurred because the majority of the entrees were 

prepared and stored in aluminum containers at room temperature for 48 hours 

prior to the reception. Given enough time and temperature abuse, bacterial (S. 

aureus) toxin production can cause dismal consequences (Todd et al., 2007). In 

general, temperatures between 41°and 135°F (considered as “the food danger 

zone”) allow pathogenic microorganisms to flourish. Bacteria especially can 

multiply rapidly within this temperature range (Gregoire & Spears, 2007).  

 Contamination factors relate to the direct consumption of raw products 

contaminated by pathogens from animal or environmental source during 

manufacturing and distribution (e.g., raw shellfish, eggs, produce, spinach, 

peanuts, raspberries) (Arendt & Sneed, 2008; Redmond & Griffith, 2003; Sneed 

& Strohbehn, 2008). More importantly, contamination factors are a direct result of 

failure in practicing food safety behavior by food workers. Unsafe behavior 

leading to contamination include bare-hand contact with ready-to-eat foods, food 

handling while ill or infected with pathogens, inadequate cleaning of processing 

or preparation equipment and utensils, and failure to properly wash hands when 

necessary (Greig et al., 2007). Research conducted for the FDA/Center for Food 

Safety and Nutrition Report found that unsafe behaviors were likely to produce 

the highest risks in contaminating food (Sneed & Strohbehn, 2008). 
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Preventive Measures of Foodborne Illnesses 

 Food can become contaminated at various points from origin to service 

(Sneed & Strohbehn, 2008). However, numerous opportunities exist for food 

workers/handlers to break the chain of circumstances in order to interrupt the 

transmission of foodborne pathogens from entering ready-to-eat foods or to 

prevent active pathogens from causing illnesses to the consumers. These 

include (a) time and temperature control, (b) exclusion of infected workers, (c) 

avoidance of bare hand contact with foods, and (d) practice of hand hygiene – 

especially adequate and proper handwashing. 

Time and Temperature Control  

The effect of contamination can be minimized by temperature control in 

the storage, production, and service of food. Refrigeration or freezing can delay 

or prevent the growth of harmful pathogens in stored food (Gregoire & Spears, 

2007). Cooking of foods, especially those that are potentially hazardous must be 

done using adequate temperature and time in order to destroy any illness 

causing pathogens (Sneed & Strohbehn, 2008). Attempts should be made to 

avoid exposing foods to the food danger zone. Maintenance of food 

temperatures either at 41°F and below or 135°F and above is recommended for 

food safety. If necessary, exposure of foods to the temperature danger zone 

should be at the minimum using time control. According to the FDA‟s Food Code 

2005, potentially hazardous foods including cooked foods to be stored should be 
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cooled within two hours from 135°F to 70°F and within six hours from 135°F to 

41°F or less (Gregoire & Spears, 2007). 

Increased awareness of the effect of time and temperature control on food 

safety contributed to the implementation of the Hazard Analysis Critical Control 

Point (HACCP) program. As a proactive approach to risk management, the 

program is designated to enhance food safety practices with special emphasis on 

microbial control (Gregoire & Spears, 2007). The HACCP plan captures the flow 

of food through an operation, identifies the critical points at which contamination 

of food is most likely to occur, and specifies the controls needed (Mitchell, 

Fraser, & Bearon, 2007). As part of the HACCP plan, record of time and 

temperature of menu items is kept to ensure safe service and consumption 

(Sneed & Strohbehn, 2008). However, for the implementation of a HACCP plan 

to be successful, the standard operating procedures including personal hygiene 

inevitably and initially need to be in place. Further, the application of the HACCP 

in foodservice establishments is sometimes hindered by the level of record-

keeping involved (Mitchell et al., 2007).  

Exclusion of Infected Workers 

The FDA Food Code dictates that food workers diagnosed with an 

infection from any of the “Big 5” pathogens should not work with food (Sneed & 

Strohbehn, 2008).  Workers who have illnesses but continue to prepare or serve 

food can increase the chance of transmitting foodborne pathogens to consumers. 

Pathogenic organisms can be protected from destruction by bodily secretions 
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such as sputum, matter coughed up from the respiratory tract and usually ejected 

from the mouth including mucus, phlegm, and saliva. These substances provide 

a buffering effect and allow the organisms to survive longer on the skin, fabric, 

and food surfaces (Michaels et al., 2004).  

Identifying infected workers for exclusion from food handling can be 

difficult at times when the symptoms are not apparent (i.e., asymptomatic). Many 

pathogens can cause pre-symptomatic or long-term carriage without worker or 

management knowledge (Michaels et al., 2004). A prolonged typhoid outbreak 

that lasted for seven years in Terrassa, Spain provides a good example. The 

initial outbreak investigation failed to pinpoint the source of the infection although 

a possible food source was suspected. A retired elder family member in a 

delicatessen business who was an asymptomatic carrier of Salmonella Typhi 

helped to prepare the cannelloni once a week. Although the grandmother had a 

prior history of chronic diarrhea, she did not report being ill with typhoid fever at 

the time of the initial investigation and she was not checked out by the 

investigators. However, she was later identified as the index case and implicated 

as the source of the outbreak (Todd et al., 2007).  

In the investigation of foodborne outbreaks, in-depth interviews are 

necessary to allow investigators to establish the link of many outbreaks to 

contamination of not only symptomatic but also asymptomatic food workers who 

prepare and handle foods (Greig et al., 2007; Todd et al., 2007). In such cases, 

foods were generally contaminated with organisms from the gastrointestinal tract 

(Sneed & Strohbehn, 2008). Transmission of viruses, bacteria, and parasites 
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from infected workers to food was possible due to improperly washed hands or 

inadequate handwashing at the appropriate times (i.e., after using toilet and 

before preparing food) (Michaels et al., 2004). The lack of proper personal 

hygiene increases the risk and remains a critical factor in the dissemination of 

foodborne illnesses (Paez, Strohbehn, & Sneed, 2007). If proper hand hygiene is 

performed, transmission of pathogens could be minimized if not prevented. For 

instance, a study found that the transfer rate of Hepatitis A virus (HAV) from 

artificially infected food handlers‟ hand to food is greatly reduced by handwashing 

as to interrupt the pathogen transmission process (Bidawid, Farber, & Sattar, 

2000). In another study, World Health Organization (WHO) concluded that the 

risks associated with asymptomatic carriers of non-typhoid Salmonella, Shigella, 

Vibrio cholera and enteric viruses were only minimal as long as good hand 

hygiene was implemented (Michaels et al., 2004). Thus, a scenario where a food 

worker who is asymptomatic carrier of a disease continues to handle food without 

knowledge of the infection may not result in a foodborne outbreak if diligent and 

proper handwashing is performed.  

In a highly vulnerable environment such as the military, strict regulations 

are enforced to determine the eligibility of the personnel working in a foodservice 

subunit. As a safeguard to having asymptomatic workers continue preparing and 

handling food, periodic health examination is required of military food personnel 

(Kir, Ucar, Gocgeldi, Kilic, & Azal, 2006). However, such undertaking is extremely 

costly and neither feasible nor practical in other types of foodservice including 

commercial settings. Further, Kir et al. (2006) maintained that personal and 
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environmental hygiene is still necessary even with the mandatory periodic health 

examinations.  

In retail foodservice settings, vaccination against HAV was proposed as a 

proactive measure to prevent infected workers from handling foods. However, 

the cost effectiveness of the HAV vaccination was not high enough to justify the 

investment. On the other hand, the investment to improve hand hygiene 

practices proved to be more cost efficient and provided much higher return on 

investment (Michaels et al., 2004). 

 Avoidance of Bare Hand Contact with Foods  

The FDA recommends that bare-hand contact should be avoided when 

working with ready-to-eat foods – classified as safe to eat without further 

cooking. Even when working with non-ready-to-eat ingredients and foods, bare-

hand contact should be minimized (Green et al., 2007). Physical barriers such as 

deli tissue, tongs, and disposable gloves have been used as alternatives to direct 

hand contact with ready-to-eat foods (Michael et al., 2004). Among these 

physical barriers, gloves have been the most commonly used and are popular in 

foodservice establishments given the intuitive assumption that the use of gloves 

will prevent the food handler from contaminating foods (Green et al., 2007; 

Montville, Chen, & Schaffner, 2001).  

Fendler, Dolan, and Williams (1998) conducted a literature review and 

found insufficient evidence to support the premise that the use of gloves can 

effectively prevent the transfer of pathogens from a food handler‟s hands to food. 
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Glove use is not without disadvantages and limitations. Transmission of 

foodborne pathogens can still prevail due to the associated false sense of 

security and misuse practices (Fendler et al., 1998; Lynch, Phillips, Elledge, 

Hanumanthiah, & Boatright, 2005; Michael et al., 2004; Montville et al., 2001).  

While wearing gloves, food workers tend to engage in unsanitary actions 

that they would not have performed bare handed. For instance, Green et al. 

(2005) found that a third of food workers surveyed did not always change gloves 

between touching raw meat or poultry and touching ready-to-eat foods. The truth 

is gloves become hand surrogates and therefore must be treated like hands to 

avoid cross contamination, especially from raw to cooked foods (Michael et al., 

2004). The tendency of a food handler wearing the same pair of gloves for 

extended time periods while engaging in a variety of tasks can only prove 

counterproductive in the attempt of preventing cross contamination of ready-to-

eat food (Lynch et al., 2005). A biological study of disposable gloves used during 

food preparation in retail delicatessens in South Africa provides evidence for 

glove ineffectiveness due to misusage. The researchers found similar strains of 

bacteria isolated from gloves worn by food handlers and from prepared ready-to-

eat foods (Christison, Lindsay, & Holy, 2007). A similar study in Midwestern US 

examining the effectiveness of glove use in fast food restaurants serving tortillas 

also concluded that the use of gloves by food handlers did not lower bacterial 

contamination of foods but may have actually added to the risk of contamination 

(Lynch et al., 2005). Rather than a barrier, gloves have become a potential 

reservoir for microbial contamination.  
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Additionally, researchers have questioned the quality and effectiveness of 

the type of gloves used in foodservice setting. Much of the reported research 

supporting glove use effectiveness in preventing infection comes from the 

healthcare literature where better quality gloves (i.e., surgical type) were 

evaluated. Therefore, drawing similar conclusions in the foodservice context can 

be misleading (Fendler et al., 1998; Montville et al., 2001). In an experiment 

conducted in the foodservice context, Montville et al. (2001) were able to 

demonstrate that bacteria can be transmitted from food (i.e., raw chicken) 

through foodservice gloves to the hand and from the contaminated hand through 

gloves to food. This finding indicates that as a barrier, gloves are permeable and 

not entirely resistant to microorganisms. 

In investigations of high quality surgical gloves, results revealed 60% or 

more of unused latex and vinyl gloves possess defects that could cause 

penetration and leakage destroying their barrier effectiveness to prevent 

transmission of microorganisms. Again, the issue of glove integrity is worse in the 

food industry where gloves generally have a poorer quality than those used in 

healthcare (Fendler et al., 1998; Paulson, 2000). Therefore, regular hand 

sanitization to reduce contamination and cross contamination potential in 

foodservice establishments is still necessary even when gloves are used 

(Michaels et al., 2004). However, many researchers argue that mandatory glove 

use can possibly lead to a decline in overall hygiene (Montville et al., 2001). 

Green et al. (2007) found that in activities where gloves were worn, handwashing 

was less likely to occur. This negative relationship is very likely attributed to the 
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food workers‟ false sense of security that gloves provide sufficient barrier in 

preventing cross contamination from dirty hand to surfaces and ready-to-eat 

foods. 

Food safety experts and researchers generally recognize gloving as an 

adjunct to, not a substitute for, handwashing (Fendler et al., 1998; Paulson, 

2000). Implementing glove use or handwashing singly cannot eliminate the risk 

of cross contamination entirely. Rather, the use of a multiple-prevention 

technique, handwashing and glove use together, would be more effective in 

further reducing the risk of cross contamination from hands to food (Montville et 

al., 2001).    

Handwashing Practices 

The FDA‟s Food Code provides food safety guidelines and recommends 

handwashing as one of the most effective methods that can prevent cross 

contamination and significantly reduce transmission of pathogens from hands to 

foods and other objects (Green et al., 2007; Paez et al., 2007). It has been 

shown that handwashing helps to remove microorganisms from the hands and 

lessen the distribution of foodborne pathogens in many situations (Michaels et 

al., 2004).  

 A common sense approach dictates hands should be washed at least 

when visibly soiled. However, it is important to consider also that pathogens can 

invisibly reside on the hand surface (Paez et al., 2007). Therefore, in foodservice 

applications, activities in specific situations have been identified as where 



Texas Tech University, Pattarapong Burusnukul, May 2011 

31 

handwashing is necessitated in order to prevent the transmission of pathogens 

and cross contamination. Handwashing should occur before each of the activities 

involving food preparation and before putting on disposable gloves. For the 

following activities, handwashing should occur immediately after each activity 

and before beginning another activity: (a) preparing raw animal product; (b) 

eating, drinking, or using tobacco; (c) coughing, sneezing, or using tissues; (d) 

handling dirty equipment or utensils; (e) touching human body parts other than 

clean hands and arms; (f) touching clothing or aprons; and (g) when changing 

tasks (Green et al., 2007, Green et al., 2006; Strohbehn, Sneed, Paez, & Meyer, 

2008).   

Proper handwashing as suggested by FDA‟s Food Code (2010) requires 

(a) the use of soap together with warm running water (at least 100°F), (b) 

vigorous rubbing for 10 to 15 seconds, (c) rinsing and drying of hands with a 

clean disposable towel or a drying device, and (d) not touching faucet handles 

with clean hands after washing (e.g., turning off the faucet using a paper towel or 

motion sensor) (Strohbehn et al., 2008). The use of hand sanitizers is not a 

replacement for proper handwashing due to the presence of heavy soil in the 

food industry and the fact that some viruses can resist the physiochemical 

inactivation and require vigorous friction during handwashing to be removed from 

the hands (Michaels et al., 2004). Further, the effectiveness of an alcohol-based 

solution as the method of hand sanitization has been questioned. Lin et al. 

(2003) found that rubbing hands with alcohol gel as a method of hand 

sanitization resulted in the least reduction of inoculated microbial populations, as 
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compared to different handwashing techniques. Another study also suggested 

that rather than removing the viral pathogens from the contaminated hand 

surface, the viscous nature of the gel may only provide a shield between the 

virus and the contact with food. This shield eventually wears off after repeated 

touching or handling and transmission of pathogens still can occur subsequently 

with other foods (Bidawid et al., 2000). 

Despite the preventive measures taken as precautions to ensure safe food 

for consumption, contamination can still occur. Often, failure to adequately and 

properly wash and dry hands is found at the bottom of the chain of circumstances 

leading to a foodborne outbreak (Michaels et al., 2004). Contaminated hands can 

be the vehicle that repeatedly transfers the foodborne pathogens and further 

facilitates cross contamination around the kitchen environment, from various 

contact surfaces to ready-to-eat foods (Redmond, Griffith, Slader, & Humphrey, 

2004; Kassa, Harrington, Bisesi, & Khuder, 2001). 

Current Handwashing Practices in Foodservice 

 According to the reported research, often, handwashing is not performed 

adequately and properly in retail foodservices (Strohbehn et al., 2008). Green et 

al. (2005) surveyed more than 16,000 US restaurant workers and found 

approximately 25% of the participants failed to wash their hands at appropriate 

times, increasing the risk of cross contamination. Interviews with foodservice 

managers revealed that only 52% of managers were able to correctly describe 

FDA‟s Food Code compliant handwashing procedures (Allwood, Jenkins, Paulus, 
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Johnson, & Hedberg, 2004). A survey conducted with United Kingdom (UK) food 

workers revealed 63% admitted that they did not always practice food safety 

behaviors including adequate and proper handwashing even though 84% were 

aware of the need to wash their hands (Clayton, Griffith, Price, & Peters, 2002). 

Other studies relied on observation rather than self-reported responses on 

a questionnaire or in an interview to examine food workers‟ handwashing 

behavior. Observation helps to avoid the effect of socially desirability bias as well 

as provides detailed data on how often and in what instances handwashing 

occurs (Green et al., 2006). Findings from observational studies revealed even 

lower handwashing compliance and high instances of improper handwashing 

procedures (Clayton et al., 2002). Through observation of 321 food workers in 

333 restaurants in six states in the US, Green et al. (2006) found only 32% 

compliance with Food Code recommended handwashing frequency and 27% 

compliance with appropriate procedures. In conjunction with activities where 

handwashing is necessitated, food workers washed hands most frequently and 

appropriately before food preparation and least frequently and appropriately after 

touching body parts. Also, food workers washed hands appropriately after only 

23% of activities where raw animal products were prepared. This finding was 

rather alarming given the fact that handling of raw meats is one of the riskiest 

activities contributing to contamination and foodborne illnesses.  

Using the observation method of investigation, other researchers focused 

on handwashing in more specific types of foodservices. Paez et al. (2007) 

evaluated handwashing of food workers in the deli-type foodservice operation 
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where raw produce and many ready-to-eat ingredients are handled and 

assembled for service. Results showed that for each specific task (e.g., food 

preparation, cleaning), the handwashing frequency as percentage of the number 

of times handwashing should have been performed was less than 50%. Further, 

almost all of the handwashing attempts were performed improperly as the 

method used was not in compliance with the Food Code for proper handwashing.  

Similarly, Clayton and Griffith (2004) reported food workers in the catering-type 

setting made attempt to wash their hands only 45% of all required instances. 

Further, only 70% of these handwashing attempts were properly performed. 

Food workers engaged in handwashing most frequently after handling potentially 

contaminated food, at 75% of the times and least frequently after touching face 

and hair, at 12 %.   

Strohbehn et al. (2008) extended their observational investigation of 

handwashing behavior to include non-commercial types of foodservice 

establishments (e.g., assisted living for the elderly, childcare, and schools 

serving highly vulnerable individuals) as well as commercial restaurants (Byrd-

Bredbenner et al., 2007; Henroid & Sneed, 2004). Findings indicated that overall 

compliance with Food Code recommendations for handwashing frequency during 

production, service, and cleaning phases ranged from 5% in restaurants to 33% 

in assisted living facilities with procedural compliance being low as well. Results 

correspond to the findings from other FDA studies where food workers 

demonstrated inadequate handwashing practices in all types of retail 

foodservices (Strohbehn et al., 2008). 
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In regard to food safety, adequate and proper handwashing is emphasized 

by the FDA as a vital and necessary public health practice in retail foodservice 

(Paez et al., 2007). Further, an effort to reduce unsafe food handling practices in 

US foodservice operations is a concern that has been included as one of the 

public health initiative goals by the US Department of Health and Human 

Services (USDHHS) (Mitchell, Fraser, & Bearon, 2007). From a review of the 

reported literature, it is evident that there is a critical need for improvement in 

handwashing practices of foodservice employees. It is the corporate social 

responsibility of foodservice workers and managers to comply with food safety 

practices including hand hygiene to ensure the safety of food during preparation 

as well as service to customers (Strohbehn et al., 2008). 

Educational Training Intervention 

At present, educational training has been used as one of the primary 

interventions to promote food safety in the foodservice industry. The implied 

notion is that by increasing knowledge about the sources of contamination and 

how to appropriately respond to avoid the risks will result in improved food safety 

behavior. However, only modest success has been reported from current training 

interventions. Inertia persists in regard to behavioral change even after 

educational trainings (Mitchell et al., 2007). Further, the resulting knowledge 

does not always lead to food handling practices consistent with accepted 

standards (Clayton & Griffith, 2008; Henroid & Sneed, 2004). Many studies 

reported only small percentages of food workers who received some type of food 
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safety training were able to perform handwashing adequately and appropriately 

(e.g., Clayton & Griffith, 2004; Clayton et al., 2002). 

The discrepancy between knowledge and practice largely occurs because 

the existing handwashing training design is based on a KAP model (Rennie, 

1995; as cited by Clayton et al., 2002). The assumptions are made that one‟s 

behavior or practice (P) is dependent on his/her knowledge (K) and that only by 

providing information will attitude (A) be directly altered and in turn behavioral 

change will result. Evidence suggests that in the foodservice sector these 

assumptions may be too simple as food workers do not always engage in food 

safety practices including proper handwashing even after training. Often, too little 

emphasis is placed on changing individual beliefs and in turn, attitudes as well as 

cultural, social, and environmental influences are not taken into account (Clayton 

et al., 2002).   

 Mitchell et al. (2007) argue that the most currently implemented education 

or training programs typically have a narrow focus and emphasize presenting 

science-based facts about the causes of foodborne illness and behavioral 

prescription, ignoring the ecological factors that influence the transfer of training 

and resulting knowledge into acceptable practice. Other researchers agree that 

personal, social, and environmental factors as well as barriers to handwashing in 

retail food establishments need to be addressed to achieve successful behavioral 

change (Allwood et al., 2004; Green & Selman, 2005; Green et al., 2007). Thus, 

it is important to understand the full range of employee motivational factors for 
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adhering to food safety behaviors, especially issues pertaining to the key areas 

of noncompliance such as handwashing (Arendt & Sneed, 2008). 

Factors Influencing Handwashing Behavior 

Previous research focusing on understanding handwashing practices in 

commercial foodservice, healthcare, and consumer food safety behavior has led 

to the identification of influential factors and their relationships with handwashing 

compliance. Three factors: (a) predisposing, (b) enabling, and (c) reinforcing 

were proposed by Mitchell et al. (2007) in an ecological perspective of 

understanding handwashing behavior in the foodservice context. According to 

these researchers, the term “ecological” highlights the influences of and between 

the individuals and the various social contexts on the behavior. In a similar study 

(Larson, Bryan, Adler, & Blane, 1997), ecological factors were addressed in an 

investigation of handwashing behavior in the healthcare context. Because of the 

multi-faceted nature of behavioral change, various aspects or factors associated 

with the behavior need to be addressed. Therefore, the investigation of 

handwashing behavior of foodservice workers must focus on a wide range of 

factors influencing handwashing performance in order to successfully change the 

behavior and improve handwashing compliance in the foodservice industry 

(Larson et al., 1997).   

Predisposing Factors  

Predisposing factors give an individual the rationale or motivation for 

engaging in a behavior (Mitchell et al., 2007). As such, these factors are personal 
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and may vary across individuals. Studies have suggested that individual 

characteristics such as attitude, beliefs, knowledge, and demographics can 

influence food safety behavior (Dharod et al., 2007; Green et al., 2007; Mitchell 

et al., 2007).  

Attitude. Attitude refers to a learned predisposition to think, feel, and act in 

a certain way towards an object or a classification of objects. In the field of social 

psychology and in general, attitudes are considered to be causally associated 

with behavior (Redmond & Griffith, 2003). It has been observed that food safety 

behaviors are generally practiced among individuals holding a positive attitude 

toward food safety – those who consider food safety to be a very important issue. 

Even when knowledge about food safety is taken into account, some individuals 

may choose not to perform safe food actions that they are aware of due to a 

negative attitude about behavioral performance (Dharod et al., 2007).  

Researchers have noted that only when attitude about food safety is 

known, will it then be possible to effectively promote desirable behaviors and 

deter unsuitable behaviors (Redmond & Griffith, 2003), supporting the idea that 

attitude plays an important role in such food safety behavior as handwashing. 

The chance of increasing handwashing implementation relies on improved 

perceptions about the need and timing of adequate handwashing performance 

(Redmond & Griffith, 2003). 

Knowledge. Prior consumer food safety studies have evaluated and 

ascertained the relationship between knowledge and behavior. For instance, 
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research on consumers‟ health-related behaviors suggested that rational 

decisions are made for the behavioral performance when the individuals have 

some awareness and knowledge about the associated health problems 

(Redmond & Griffith, 2003). Even in the healthcare context, it was found that the 

provision of knowledge using such media as an educational handout and poster 

campaign concentrating on the rationale for handwashing contributed to an 

increase in handwashing compliance of healthcare workers (Creedon, 2005).  

In the area of foodservice, Green et al. (2007) found a commonly reported 

association between training and knowledge and food safety practices. 

Appropriate handwashing practices are likely to occur in restaurants where food 

workers received food safety training. Thus, it can be expected that the 

knowledge about foodborne illness and its consequences and why it is important 

to wash hands adequately and properly may provide foodservice workers with 

some motivation to perform the handwashing behavior. Therefore, accuracy and 

extent of knowledge become very important in enabling foodservice workers to 

make informed choices for their food safety actions and to implement adequate 

and proper handwashing practices (Redmond & Griffith, 2003). 

Further, Youn and Sneed (2002) reported that school foodservice 

directors believe food safety training, especially the certification programs, 

provide the knowledge that employees need to strengthen their confidence in 

performing food safety behaviors including handwashing. The reason for this 

could be that knowledge influences the individual‟s perceptions regarding the 

behavioral performance.  
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In terms of program design, it was found that well-designed educational 

training that incorporated a variety of methods had incremental effect on 

handwashing performance (Allwood et al., 2004). Lillquist, McCabe, and Church 

(2005) reported that foodservice workers who received interactive training in 

addition to traditional training (lecture/video) achieved statistically better test 

performances than those workers who received only traditional training. Using 

only simple memorization without a hands-on method of training has been 

proven to be ineffective in promoting proper handwashing practice (Pragle, 

Harding, & Mack, 2007). Further, the lack of adequate handwashing training not 

only affects food workers‟ personal knowledge about the practice but contributes 

to the skepticism and perception about handwashing as an unimportant industry 

issue (Pragle et al., 2007).  

Beliefs. Qualitative studies have been conducted to uncover the widely 

held beliefs about handwashing performance among foodservice workers 

(Clayton et al., 2002; Green & Selman, 2005; Pragle et al., 2007). Both optimistic 

and pessimistic beliefs in regard to the consequences of carrying out 

handwashing behavior were identified. Clayton et al. (2002) categorized positive 

beliefs held by 137 UK foodservice workers about performing adequate 

handwashing. Workers expressed that as a result of handwashing compliance, 

food becomes safer (e.g., preventing cross contamination), other people feel 

happier (e.g., managers, customers, health inspectors), and environmental 

conditions improve (e.g., nicer kitchen, neater work space). These positive 

beliefs should at least serve as motivational triggers for foodservice workers to 
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adhere to the handwashing standards because their actions are expected to 

produce desirable outcomes.  

In the same study (Clayton et al., 2002), foodservice workers expressed 

that carrying out required food safety actions including handwashing at all times 

would result in their not finishing work on time, being late in serving meals, and 

receiving customer complaints as a result of service failure (e.g., long wait, slow 

service). If foodservice workers believed that following a handwashing regimen 

will lead to the inability to perform the assigned duties on time, they may be 

discouraged to comply with the handwashing standards. 

In addition to the beliefs about handwashing outcomes, past studies also 

revealed foodservice workers‟ beliefs about facilitators and barriers to performing 

handwashing behavior. For instance, foodservice workers believe lack of: (a) 

time, (b) facilities and supplies, and (c) support from management and peers are 

contributing factors to the non-compliance with handwashing standards (Pragle 

et al., 2007). These factors are indeed what foodservice workers think as having 

influence on their behavior. However, they are evaluated by the presence (or lack 

thereof) in the actual environment of the foodservice workers. Therefore, 

handwashing facilitators and barriers may be more appropriately addressed as 

enabling or reinforcing rather than predisposed factors. 

Another belief noted to influence the performance of a behavior is the 

belief that the behavioral performance is within one‟s ability – the individual‟s 

perception of control (Mitchell et al., 2007). Pertaining to food safety actions, 
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Clayton et al. (2002) found that greater perceived behavioral control was 

positively related to the tendency of carrying out acceptable food safety 

behaviors including handwashing.  

Demographics. In a survey, Green et al. (2005) found demographic 

characteristics including age and job duties as contributing to significant 

differences in handwashing practices. Food workers aged 25 years and older 

reported washing their hands more frequently in an eight-hour shift than did 

workers under 25 years of age. Further, the food workers involved in food 

preparation reported washing their hands more often than those who did not 

prepare food. Regarding age, Green et al. offered an explanation that the 

workers‟ age may affect their experience and knowledge of food preparation. 

Hence, older workers could likely handle foods more safely than the younger 

workers who were less experienced and less knowledgeable. However, the 

difference in handwashing practices based on job duties may be attributed to the 

nature of the work involved rather than the concern about food safety. The hands 

of food preparers were likely to become dirty and soiled with foods that they 

prepared and thus they washed their hands at a much higher rate.  

According to results from a food safety consumer survey conducted by 

Dharod et al. (2007), level of education and ethnicity contribute to the risks 

associated with food safety behaviors. Individuals with limited education and of a 

minority ethnic group tend to engage in sub-standard food safety behaviors thus 

assuming higher risks. Both the level of education and ethnicity may have similar 
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effects on foodservice workers since these characteristics are predisposed to the 

individuals.  

Success in changing a behavior cannot be achieved by focusing on 

changing a few predisposed aspects of the individuals (e.g., attitudes, 

knowledge), especially when the persons in question experience scarce 

opportunities, resources, and support to engage in the desired behaviors 

(Mitchell et al., 2007). The following categories of factors, enabling and 

reinforcing, address the opportunities, resources, and support that largely 

influence the performance of handwashing behavior. 

Enabling Factors  

In the case of motivated individuals, enabling factors help to lessen the 

difficulty to engage in a behavior (Mitchell et al., 2007). A number of studies cite 

facilitators and barriers to handwashing performance in the foodservice industry. 

These facilitators and barriers are not just psychological perceptions but 

experienced in reality by foodservice workers in their environment including time 

constraint, availability and accessibility of resources, and physical reminders. 

 Time constraint. Despite the increase awareness of when and how to 

properly wash hands resulting from education and training, work related 

demands can obstruct the behavioral performance. One of the most commonly 

cited barriers in this regard is time constraint (Clayton et al., 2002; Green & 

Selman, 2005; Green et al., 2007; Pragle et al., 2007; Strohbehn et al., 2008). 

The time barrier is evident in the restaurant industry due to the multiple 
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responsibilities of restaurant food workers, the scope of the menus, high staff 

turnover, and competitive markets (Strohbehn et al., 2008). The Environmental 

Health Specialists Network (EHS-Net) conducted a qualitative study examining 

factors impacting food workers‟ and managers‟ safe food preparation practices 

and found time pressure negatively affected proper handwashing. Participants in 

telephone conference focus groups across the US indicated that they were not 

able to take the time to wash their hands when a large number of orders need to 

be prepared and especially during rush hours where the only concern is getting 

the food to the customers in a timely manner (Green & Selman, 2005).    

Findings from observational studies have led many researchers to set 

benchmarks for acceptable handwashing in many types of foodservice settings 

such as delis (Paez et al., 2007), assisted living facilities for the elderly, childcare 

centers, schools, and restaurants (Strohbehn et al., 2008). However, these 

researchers also were aware that the proposed handwashing rate can be 

unrealistic. For instance, Strohbehn et al. (2008) found that according to 

restaurant food workers‟ activities, an average of 29 handwashings per hour 

should be performed. Considering the time spent to wash hands at 20 seconds 

per handwashing, this proposed handwashing rate would significantly reduce 

productivity. Strohbehn et al. admitted that setting the benchmark for 

handwashing based on food workers‟ activities is impractical due to the issue of 

time constraint in a foodservice operation. As a result, operational planning by 

management has been proposed including reconfiguration of job duties, training 

staff on effective sequencing and arrangement of work tasks, and eliminating 
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under-staff problem to minimize the number of handwashing required. In so 

doing, food workers would have more time to allocate to handwashing and 

commit to wash hands when necessitated (Clayton et al., 2002; Strohbehn et al., 

2008).  

Availability and accessibility of resources. The availability and accessibility 

of handwashing facilities and supplies have been linked to influencing 

handwashing behavior. Green et al. (2007) found a positive relationship between 

appropriate handwashing and hand sink accessibility. Multiple hand sinks and 

hand sinks visible to workers significantly promote handwashing behavior. 

Limited number of sinks or sinks placed in inconvenient locations were 

consistently mentioned as hindering handwashing by foodservice workers in 

focus group interviews (Green & Selman, 2005). Additionally, by ensuring that 

handwashing supplies (e.g., hot water, hand soap, paper towels) and equipment 

(e.g., towel and soap dispensers) are always available and in working order 

encourages and enables food workers to wash their hands more frequently 

(Pragle et al., 2007).  

Physical reminders. Restaurant procedures such as a bell ring signifies 

the times to wash hands or logs that record every handwashing encourage and 

provide constant reminders for food workers (Green & Selman, 2005). Similarly, 

use of handwashing signs posted around the kitchen area has been found to 

yield comparable results (Arendt & Sneed, 2008; Pragle et al., 2007). Moreover, 

these signs or posters help to reactivate the information that food workers may 

already have received in previous food safety training (Allwood et al., 2004).  
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Reinforcing Factors 

 Reinforcing factors provide individuals continuing affirmation that the 

behavior performed is socially acceptable and rewarding (Mitchell et al., 2007). 

For foodservice workers, social support from individuals within the foodservice 

environment can reinforce the beginning and continuation of behavior (Larson et 

al., 1997). These factors may include elements that appear after the behavior is 

performed but encourage the person to engage in the same behavior in the 

future. The expectation of recognition or reward also can be formed prior to 

engaging in a behavior providing foodservice workers motivation to perform the 

behavior.  

 Social support. Arendt and Sneed (2008) suggested that management 

plays a major role in motivating foodservice employees to engage in safe food 

practices. In praising the performance of food safety behaviors, managers 

emphasize the importance of compliance and provide the personal 

communication encouraging the desired routine practices (Allwood et al., 2004). 

Further, managers can lead by example by serving as role models in performing 

the desired handwashing compliance behaviors (Arendt & Sneed, 2008). The 

significant influence of a role model is evident in the findings of a healthcare 

study where healthcare workers were less likely to wash their hands when the 

higher ranked medical staff did not perform handwashing (Lankford et al., 2003). 

Allwood et al. (2004) found an association between the manager‟s knowledge of 

handwashing and the ability of the food workers to properly wash hands. This 
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finding amplifies the importance for managers to serve as role models in an effort 

to improve handwashing practices in foodservice settings.  

 Health inspectors, co-workers, and customers also have been noted as 

capable of providing support that promotes handwashing practice (Green & 

Selman, 2005; Pragle et al., 2007). This group of individuals serves as personal 

reminders and reinforcers that handwashing is a vital practice. Food workers 

reported that they valued the suggestions from health inspectors on how to 

improve handwashing practice. Further, they preferred co-workers to take food 

safety practices seriously and to encourage each other in achieving handwashing 

compliance (Pragle et al., 2007). By establishing the workplace social norm, 

expectations for acceptable behaviors including handwashing compliance would 

result (Mitchell et al., 2007). Foodservice workers also reported concern about 

presenting themselves professionally and appearing sanitary to the customers 

(Green & Selman, 2005), signifying that customer‟s approval matters to 

foodservice workers and may serve as reinforcement for the performance of 

hygiene practices.   

Reward and punishment. Rewards may include non-monetary 

compensations such as feeling good about one‟s own action because it produces 

positive outcomes. Clayton et al. (2002) reported one of the positive 

consequences of carrying out food safety behavior for British food workers 

surveyed is that various groups of people would be content with their practices. 

In this context, expected behavioral outcome can provide a positive 

reinforcement for food workers to continue performing food safety behavior. In 
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turn, a reciprocal effect should occur and become an intrinsic reward for the food 

workers themselves as they should feel good about their behavior.  

Organizational policies where food workers can be reprimanded or fired as 

negative consequences for improper handwashing reinforce the expected 

handwashing vigilance (Green & Selman, 2005). Although having policies that 

state severe punishments may affect employee morale, managers are able to 

avoid unnecessary enforcement by proactively engaging the employees in 

implementing desired workplace behaviors. By setting clear procedures, explicitly 

explaining goals and expectations, and frequently asking questions, managers 

can use positive reinforcement technique to address employee accountability 

and actions. From an employee perspective, by reminding one another, workers 

can similarly address the accountability issue and underscore the importance of 

performing desired behaviors such as handwashing (Pragle et al., 2007).  

Theoretical Background: Theory of Planned Behavior (TpB) 

Social cognition models (SCMs) in psychology have been proposed to 

understand the prevailing psychological factors influencing food safety behavior 

and to be used in conjunction with education training in an effective intervention 

program. While the constructs in these SCMs may vary in the composition of 

influencing factors, they are all fundamentally the same in the assumption that 

one‟s behavior is determined by beliefs, attitudes, and norms and that these 

factors need to be assessed within social and environmental conditions (Clayton 

et al., 2002). By incorporating SCMs into the investigation of health-related 



Texas Tech University, Pattarapong Burusnukul, May 2011 

49 

issues, it becomes possible to identify the relationships between relevant 

psychological factors and behaviors and behavioral change (Redmond & Griffith, 

2003). 

Many researchers advocate the TpB as an appropriate theoretical model 

for investigating relevant factors influencing food safety practices such as 

handwashing behavior (Clayton & Griffith, 2008; Pilling, Brannon, Shanklin, 

Howells, & Roberts, 2008; York, Brannon, Roberts, Shanklin, & Howells, 2009). 

Past research has shown that TpB can be successfully applied in diverse 

contexts to better understand and influence the performance of various behaviors 

(Glassman, Braun, Dodd, Miller, & Miller, 2010; Kwan, Bray, & Ginis, 2009; Lee, 

Cerreto, & Lee, 2010; Lee, Murphy, & Swilley, 2009; Pelling & White, 2009), 

especially hand hygiene practices in the healthcare industry (Jenner, Watson, 

Miller, Jones, & Scott, 2002; O‟Boyle, Henly, & Larson, 2001) and foodservice 

environments (York, Brannon, Shanklin, et al., 2009).  

The TpB was developed by Ajzen as an extension to Ajzen and Fishbein‟s 

Theory of Reasoned Action (TRA) (Ajzen, 1991). The original TRA proposes that 

behavior is determined by the intention to perform the behavior. This behavioral 

intention, in turn, is influenced by attitude toward the behavior and by subjective 

norms (Chiou, 2000). The limitation of the TRA model is evident when the 

behavior in question is not completely in the individual‟s volitional control. In fact, 

the performance of most behaviors, including handwashing, is likely to fall into 

the situation where availability of requisite opportunities and resources determine 

whether or not the course of actions can be concluded successfully (Ajzen, 
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1991). The opportunities and resources (i.e., actual control) to a certain degree 

dictate the chance of behavioral achievement.  

As a result, the TpB addresses the limitation of TRA by introducing the 

concept of control into the model. Rather than actual control, Ajzen (1991) 

argued that the perception of behavioral control is of greater interest in the 

psychological realm. Hence, the perceived behavioral control construct has been 

incorporated into the TpB. This addition differentiates the TpB from its origin and 

allows it to explain various behaviors where individuals may or may not have 

control over the behavioral performance.  

The TpB theoretical model encompasses predisposing, enabling, and 

reinforcing factors as antecedents to performing a behavior (Redmond & Griffith, 

2003). These factors are integrated into the model‟s constructs: (a) attitude, (b) 

subjective norm, (c) perceived behavioral control, (d) behavioral beliefs, (e) 

normative beliefs, (f) control beliefs, and (g) intention. The TpB model also 

provides a heuristic view of the relationships among these psychosocial factors in 

understanding the formation of intention to perform a behavior as well as 

behavioral performance (Kwan et al., 2009).  

According to the TpB (Ajzen, 1991), it is postulated that intention is the 

immediate precursor to the behavior. Three motivational factors influence 

behavioral intention: attitude, subjective norm, and perceived behavioral control. 

The relative importance of these motivational factors can be expected to vary 

depending on the behaviors and situations. The TpB further postulates that 
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salient beliefs serve as fundamental considerations and prevailing determinants 

that drive a person to performing the behavior. Attitude, subjective norm, and 

perceived behavioral control are guided by behavioral beliefs, normative beliefs, 

and control beliefs, respectively. Thus, the examination of salient information or 

beliefs that are relevant to the behavior can offer substantive information and an 

explanation of human behavior at the most basic level (Ajzen, 1991).  

Basic Constructs 

 Intention. Behavioral intention refers to the extent of effort one is willing to 

try or planning to exert in order to perform the behavior (Ajzen, 1991). As 

intention reflects one‟s overall motivation to perform the behavior, it serves as the 

key determinant of behavioral performance (Kwan et al., 2009). A general rule 

states that when the person has discretionary control over performing the 

behavior, a greater likelihood of behavioral performance should be achieved with 

stronger intention (Ajzen, 1991). Positive relationships between intention and 

action have been reported by previous work examining various behaviors (Ajzen, 

1991).   

 Attitude. Attitude toward the behavior refers to a favorable or unfavorable 

stance that a person takes in light of the evaluation of the target behavior (Ajzen, 

1991; Kwan et al., 2009). The more favorable attitude contributes to the greater 

strength of behavioral intention (Ajzen, 1991). 

 Subjective norm. Subjective norm is a social factor and refers to the 

pressure one perceives about whether or not to perform the behavior as 
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established by his/her belonging social group (Ajzen, 1991; Choiu, 2000). The 

subjective norm that is in favor of the behavior contributes to the strength of 

behavioral intention (Ajzen, 1991). 

 Perceived behavioral control. Perceived behavioral control refers to one‟s 

perceived availability of opportunities and resources required to perform the 

behavior contributing to the perceived ease or difficulty in its performance (Ajzen, 

1991; Choiu, 2000). One‟s perceived behavioral control is contextually and 

behaviorally specific and may vary across situations and behaviors. It provides 

the individuals with confidence that they are able to perform the behavior (Ajzen, 

1991). The TpB posits that perceived behavioral control can exert direct effect on 

one‟s behavior given that the individual has an accurate perception of actual 

control (i.e., available resources and opportunities). With the presence of actual 

control, a person is likely to bring a course of action to a successful conclusion 

(Ajzen, 1991; Kwan et al., 2009). Furthermore, perceived behavioral control and 

intention together can directly predict a successful performance of the behavior. 

When intention is held constant, the chance of behavioral achievement is greater 

with stronger perception of control (Ajzen, 1991).    

 Behavioral beliefs. Behavioral beliefs serve as the basis for the formation 

of attitude (Fen & Sabaruddin, 2008; Truong, 2009). Each behavioral belief 

relates the behavior to a behavioral consequence (i.e., particular outcome, 

certain attribute associated with performing the behavior) as well as the 

subjective probability that such behavioral consequence should result (Lee, 

Cerreto, & Lee, 2010). Generally, the behavioral consequences are already 
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valued either positively or negatively. As a result, the favorable attitude is formed 

with the behaviors that are believed to likely bring about positive or desirable 

consequences. On the other hand, unfavorable attitude is given to the behaviors 

believed to likely produce negative or undesirable consequences (Ajzen, 1991).    

 Normative beliefs. Normative beliefs serve as the basis for the formation 

of subjective norm (Fen & Sabaruddin, 2008; Truong, 2009). Each normative 

belief is concerned with the tendency that an important referent other or group 

approves or disapproves of the individual‟s engaging in the behavior as well as 

the individual‟s own motivation to comply with the referent in question (Lee, 

Cerreto, & Lee, 2010). As a result, favorable subjective norms are formed for the 

behaviors that are believed to gain approval from referent others with whom the 

individual largely complies with (Ajzen, 1991). 

 Control beliefs. Control beliefs serve as the basis for the formation of 

perceived behavioral control (Fen & Sabaruddin, 2008; Truong, 2009). Each 

control belief relates to the requisite resource or opportunity believed to be 

present or absent for the behavioral performance as well as the perceived power 

of the resource or opportunity in question to facilitate or impede the behavioral 

performance (Lee, Cerreto, & Lee, 2010). As a result, more perceived behavioral 

control should result when the individuals believe that they possess more 

resources and opportunities and anticipate fewer barriers to performing the 

behavior (Ajzen, 1991). 
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Extended Construct 

Subjective knowledge. The current research extended on Ajzen‟s (1991) 

conceptualization and proposed subjective knowledge as an additional construct 

that may provide motivation for the individuals to engage in handwashing 

behavior. The integration of additional constructs to the TpB model is by no 

means a novel attempt. Past TpB based research has proposed a number of 

constructs such as past behavior (Kwan et al., 2009; Mullan & Wong, 2009), self-

identity, descriptive norms, moral norms (Clayton & Griffith, 2008), personal 

responsibility (Jenner et al., 2002), and product knowledge (Chiou, 2000) to be 

included as variables in order to enhance the explanatory and predictive power of 

the model for various behaviors. In principle, the TpB encourages the inclusion of 

other predictors that demonstrate the ability to capture a significant proportion of 

the remaining variance in intention or behavior left unexplained by the theory‟s 

original variables (Ajzen, 1991). For the context in the current research, 

subjective knowledge is being addressed to provide linkage and implication for 

food safety training. 

 Previous research examined the relationship of knowledge with 

handwashing intention (Pilling et al., 2008). A food safety knowledge assessment 

tool comprised of 54 true/false questions was employed to measure restaurant 

employees‟ knowledge of food safety practices including proper handwashing. 

Results revealed that knowledge failed to predict handwashing intention. It is 

possible that the measures for (objective) knowledge confounded the results. 

The difficulty of the assessment test may have contributed to the confusion and 
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frustration of the restaurant employee respondents, making the test an unreliable 

measure of knowledge. Thus, it is inconclusive whether or not knowledge had 

any role in the performance of handwashing behavior. Further, relationships of 

knowledge with other TpB‟s motivational factors (i.e., attitude, subjective norm, 

perceived behavioral control) were not investigated. 

Subjective knowledge is defined as an individual‟s perception of the 

amount of information that is stored in the memory (adapted from Flynn & 

Goldsmith, 1999). Subjective knowledge construct has been conceptualized in 

the area of consumer behavior to measure self-assessment of how much one 

thinks he/she knows about a product (Flynn & Goldsmith, 1999). For the current 

research, subjective knowledge refers to a self-assessment of what or how much 

one knows about the performance of a handwashing behavior, capturing level of 

self-confidence, actual knowledge, and experience (Chiou, 2000; Flynn & 

Goldsmith, 1999). In essence, the subjective knowledge reflects one‟s perception 

rather than the actual extent of one‟s knowledge. Thus, it is coherent with other 

TpB‟s constructs that capture the individual‟s evaluation of factors influencing 

his/her behavior of interest.  

Findings from the consumer behavior research indicated that as an 

individual gains more knowledge about a product and its use, his/her confidence 

in regard to making the correct behavioral decision also will increase and will 

result in the individual performing the behavior of interest (Flynn & Goldsmith, 

1999). The relationships between subjective knowledge and motivational factors 

as well as handwashing intention were explored in the current research. 
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Cross-Cultural Handwashing Research 

Foodborne illness poses not only a national health problem but a global 

concern (Mullan & Wong, 2009; Redmond & Griffith, 2003). Reports of foodborne 

outbreaks indicate over two billion consumers in various parts of the world; US 

and Canada, Europe, Australia, Asia, Africa, Middle East, and Latin 

America/Caribbean assume a common risk in regard to food safety (Arendt & 

Sneed, 2008). Cross-cultural investigation of food safety practices such as 

handwashing behavior contributes to the global issue of food safety.  

The current research suggests that a theoretical framework addressing 

handwashing behavior can be a useful tool for understanding the opportunities 

and barriers related to proper handwashing practices in foodservice settings in 

an effort to lessen foodborne illnesses experienced by consumers. Therefore, 

cross-cultural research needs to consider the relevance of a theory in a different 

cultural context from which the theory was developed. The TpB used in the 

current research was developed in the Western culture (US). A handwashing 

model based on TpB may or may not be applied successfully for the investigation 

of foodservice workers‟ handwashing behavior within the Eastern culture where 

individuals having distinct dissimilarities in thought patterns and frame of 

references. Therefore, exploratory research to evaluate the theoretical 

application of the TpB in explaining handwashing behavior of foodservice 

workers in an Eastern culture would (a) address the importance of food safety as 

a global issue and (b) provide useful empirical findings that expand the 

knowledge base in conducting cross-cultural epidemiological research.  
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Taiwan, Republic of China (ROC) 

The recent adoption of more stringent standards for food safety practices 

among commercial foodservice establishments, enforced by the Taiwanese 

government makes Taiwan, ROC a suitable site for cross-cultural handwashing 

research using the TpB theoretical framework. Like other countries, Taiwan, 

ROC also has experienced the impact of inadequate food safety practices by 

foodservice workers resulting in foodborne illnesses. Reports from the 

Department of Health, the Executive Yuan in Taiwan, ROC from 1981 to 2000 

cite 452 foodborne illness outbreaks that originated in restaurants. Primary 

causes for the outbreaks included cross contamination in ready-to-eat foods and 

contamination by infected food handlers (Jeng & Fang, 2003).  

The Health Department of Taiwan Provincial Government has been 

working diligently toward improving food safety for the consumers. Food safety 

programs were introduced and regulated through the amendment of food codes 

and law governing food sanitation. One example is the Hazard Analysis Critical 

Control Point (HACCP) program that was introduced to the food industry in 

Taiwan, ROC as part of the Food Safety Control System (FSCS) in 1997. The 

implementation of the HACCP program was initially on a voluntary basis until 

2000. On February 9, 2000, the law governing food sanitation was amended to 

make the HACCP as well as good hygienic practices (GHPs) programs 

mandatory for food manufacturing (Jeng & Fang, 2003). The most recent 2010 

amendment of law governing food sanitation make the requirement for food 

safety programs applicable to not only the food manufacturing sector but 
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commercial foodservices (e.g., restaurants) (Taiwan, ROC Department of Health, 

2010).  

Researchers and food safety regulators conclude that before a 

comprehensive food safety program such as HACCP can be implemented 

successfully, standard operating procedures initially must be in place. These 

procedures include various aspects of sanitation from facility design to equipment 

selection and maintenance and especially good personal hygiene (Sun & 

Ockerman, 2005). Hygiene practices of food workers thus are of great 

importance and need to be addressed first and foremost. Without good personal 

hygiene which includes adequate and proper handwashing, there would be no 

guarantee for optimal food safety even when a perfectly sound HACCP system 

was implemented (Sun & Ockerman, 2005). Therefore, in response to the FSCS 

mandates, government health agencies and foodservice operators in Taiwan, 

ROC have demonstrated heightened awareness and interest in food safety 

practices by foodservice workers. An effort has been made to raise the operating 

standards in the food industry in order to provide a strong foundation for a more 

comprehensive food safety system. In this regard, improving handwashing 

practice is considered one of the issues relevant to the achievement of sanitation 

standards currently expected of foodservice establishments in Taiwan, ROC.     

Similarly, academicians in Taiwan, ROC have acknowledged the 

relevance of research in the area of food safety. The results and findings would 

contribute to a better understanding of food safety practices and guide in the 

development of effective intervention programs in an effort to prevent foodborne 
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illnesses. Further, the importance of food safety issues has been addressed in 

the Hospitality Management curriculum of higher education. In preparing 

students majoring in Hospitality Management to become competent managers in 

various industry settings including foodservice, knowledge about food safety 

cannot be ignored. Therefore, it is imperative for students to reflect on the issues 

surrounding food safety and to develop understanding of the influences of 

various factors to the achievement of improved food safety standards in Taiwan, 

ROC. In this context, issues such as foodborne illnesses and practices of food 

safety behaviors are being included in foodservice management curriculum. 

Cultural Influence 

Overtime the word “culture” has been defined from numerous 

perspectives. A common theme across the definitions is culture includes 

objective and subjective elements that are shared, adapted, and transmitted 

through time and across generations (Fiske, 2002; Tsui, Nifadkar, & Ou, 2007). 

From a broader perspective, the term “national culture” provides an overarching 

view of a country or a society according to the culture generally shared by its 

citizens (Gelfan, Erez, & Aycan, 2007).  

Distinction of Cultures 

The distinction of cultures may be addressed on the basis of cultural value 

in terms of the relationship between individuals and societies and whether the 

individuals or groups are the focus of that relationship (Tsui, Nifadkar, & Ou, 

2007). From this psychological viewpoint, a national culture can be characterized 
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as either individualistic or collectivistic. Within individualism, the individual is the 

core unit, and the societal environment exists to enhance the well-being of 

individuals (Oyserman & Lee, 2008). People see themselves as rather stable in 

regard to attitudes, personality, and rights. The environment thus needs to be 

changed to maintain self-stability (Triandis & Suh, 2002). Within collectivism, 

individuals must fit into the society and environment and group membership is 

the focus of one‟s existence (Oyserman & Lee, 2008). People in a collectivistic 

culture tend to see the environment as fixed by factors such as rigid norms, 

obligations, and duties. Thus, collectivists are malleable and easily changed to 

comply with their environment (Triandis & Suh, 2002). 

In a country or society that is defined as “tight” due to ecology (e.g., 

geographically isolated island), cultural diffusion is highly probable and results in 

the homogeneity of culture. The members of an isolated “tight” culture follow 

many behavioral rules and social norms. Deviation is discouraged in fear of 

punishment (e.g., group outcast). Meanwhile, members of a “loose” culture are 

scattered geographically making cultural diffusion difficult. As a result, there is 

more tolerance to deviations from normative behaviors. Empirical evidence 

shows that collectivism correlates with “tight” cultures where interdependence 

with the in-groups direct people to behave in a communal way following in-group 

norms in order to achieve the common goals (Triandis & Suh, 2002).  

Based on the analysis of culture from a national perspective, 

psychologists agree that the aspect of individualism and collectivism polarity 

contributes to the rooted structure that underlies cultural differences. Further, a 
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national culture is comprised of layers of culture uniquely associated with the 

individuals or group of individuals within a given country or a society (Hofstede & 

Hofstede, 2005). In this context, it is possible to examine personality attributes as 

reflected in the relationship between the individuals and the in-groups. From an 

individual perspective, the terms idiocentrism and allocentrism are used to 

denote the individual-level manifestations of the cultural values of individualism 

and collectivism, respectively (Triandis & Suh, 2002, Tsui, Nifadkar, & Ou, 2007).  

Cultural Influence on Behavioral Attribution 

The cultural frame of mind influences the individual‟s psychological 

outcomes including values, self-concept, relationality, and cognitive processes 

(Hu, Pellegrini, & Scandura, 2010; Oyserman & Lee, 2008). Empirical evidence 

suggests that there are systematic differences among countries in individualism 

and collectivism. The cognitive process or the way of thinking thus can be 

expected to differ as well for individuals from different countries (Oyserman & 

Lee, 2008).  

In making causal inferences to a deviant behavior, individualists (i.e., 

Americans) are more prone to attribute more influence and importance to 

personal dispositions while collectivists (i.e., Chinese) attribute more influence 

and importance to situational factors. Dispositional attribution emphasizes 

personality traits, attitudes, and psychological problems as behavioral causes. 

Situational attribution stresses relationships with others, situational pressures, 

and societal aspects (Morris & Peng, 1994).    
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Further, collectivists believe changes in the course of actions are possible 

if situations are altered. As a result, situational interventions are generally 

employed in a collectivistic society to bring about the desired behavioral 

outcome. Whereas, individualists believe that the person‟s disposition will 

manifest itself and the behavioral outcome will not change regardless of 

differences in the situation. The individualist belief in this regard may explain the 

difficulty in influencing a behavior as personal dispositions are rather rigid and 

cannot be easily changed (Morris & Peng, 1994).    

Cultural Influence on Behavior 

Research suggests that cultural boundaries exist for theories (e.g., 

organizational behavior models) developed and tested in the Western culture 

when applied in the Eastern culture (Gelfand, Erez, & Aycan, 2007; Tsui, 

Nifadkar, & Ou, 2007). The cultural characteristics regarding individualism and 

collectivism may help to explicate the limitation of cross-culture theoretical 

applications.  

Prentice and Miller (1999) explain that in a highly individualistic Western 

culture, the responsibility for behavior is exclusive to the individual and engulfed 

primarily in personal attributes including attitudes, preferences, and motives. The 

US is an example of a Western culture that places a premium on autonomy and 

distinctiveness with individuals focusing on their own roles and perspectives 

(Wang, 2006). Individualists such as Americans tend to think or act 

independently from others as they view conformity to group norms as giving up 
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one‟s autonomy and not being in control (Zhang, Lowry, Zhou, & Fu, 2007). 

Therefore, in the US the internal reasons for action are considered important in 

understanding a behavior.  

In contrast, situation and environment exert more powerful influences on 

individual behavior for persons living in the social worlds constrained by implied 

roles in the relationships within a broad network of societal groups and by 

ingrained social traditions. An Eastern culture such as Taiwan, ROC is a good 

example of a characteristically collectivistic or interdependent society as opposed 

to the US which has been defined as a prototypical individualistic society (Chiu & 

Peng, 2008). In comparison, the collectivistic Taiwanese center the decision 

making process and behavior on situation and social environment while 

individualistic Americans are individual-centered (Prentice & Miller, 1999). 

Collectivists focus on maintaining balance and harmony within a group and 

relationships among group members (Zhang et al., 2007) 

Today Chinese cultures like Taiwan, ROC are still guided by Confucian 

teaching. Confucianism philosophy emphasizes the importance of suppressing 

personal desires for the greater good of the group and condemns the need to be 

individuals. Significant virtues that are highly valued include the ability to maintain 

personal relationships, obedience to superiors, and adherence to cultural norms 

of interaction under all circumstances (Hu et al., 2010).  

According to a psychological model describing the association of 

personality and culture (Church, 2000 as cited by Triandis & Suh, 2002), 
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personality traits exist in every culture. However, in a collectivistic culture 

individual personality traits account less for behavior than in an individualistic 

culture. Further, while situational determinants of behavior are important 

universally, these behavioral factors exert stronger influence in collectivistic than 

in individualistic cultures.  

 In terms of motivation, individualists desire to be unique and make their 

own choice from many alternatives. Accordingly, they may become less 

motivated when authorities or peers make the choices for them. The reverse 

effect is found for collectivists who become highly motivated and achieve the 

highest level of performance when the choices are made for them by trusted 

authority figures and peers (Triandis & Suh, 2002). There is a high tendency for 

collectivists to trust and cooperate with in-group members (Tsu et al., 2007). 

Further, members of a collectivistic culture are strongly influenced by other 

people‟s behaviors and thoughts (Triandis & Suh, 2002).  

Comparisons of collectivistic and individualistic cultures present 

noteworthy differences in regard to behavioral aspects. The distinction of cultures 

and influences on behavior include (a) people in collectivistic cultures emphasize 

contexts rather than internal processes in predicting the behavior of others, (b) 

individual behaviors are situation-dependent in collectivistic cultures and thus 

less consistent across situations, and (c) in collectivistic cultures, behavior can 

be more precisely predicted from norms and roles than from attitudes (Church, 

2000 as cited by Triandis & Suh, 2002).  
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Cultural Influence on Survey Response Style 

In a psychology survey of high school students with different ethnic 

backgrounds using a self-reported questionnaire, Chen, Lee, and Stevenson 

(1995) cite the influence of culture on response style. Individualism orientation 

was positively related to the use of an extreme value response and negatively to 

a midpoint response. Students in the US who reported significantly higher 

association with individualism tended to select extreme values on the response 

scales more frequently than students from collectivistic cultures (i.e., Chinese 

and Japanese). Further, Chinese and Japanese students demonstrated a greater 

preference for the midpoint response category. The researchers concluded 

respondents belonging to individualistic cultures tended to rely on individual 

preference (i.e., individual centered) in the selection of a response category while 

members of the collectivistic cultures tended to respond on the basis of group 

norms. In this context, collectivists (i.e., Asians) may be guided by the virtues of 

moderation that deter deviation or standing out from the group resulting in the 

frequent use of the midpoint response category on the scale values. However, 

this difference in response patterns did not affect cross-cultural comparisons.   

In a more recent self-reported ethics survey of college students, Bernardi 

(2006) found culture affected the scores on social desirability bias and concluded 

that individuals from highly collectivistic cultures (e.g., Chinese) were more likely 

to respond in a socially desirable manner. By responding in a more 

accommodating manner rather than stating true feelings, collectivists are able to 

maintain interpersonal harmony, esteem, and personal dignity (Hu et al., 2010). 
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Further, it has been suggested that this type of response pattern in the 

collectivistic Confucian cultures may be the result of “face-saving” (Bernardi, 

2006). Therefore, when conducting cross-cultural research, the issue of cultural 

influence on social desirability response bias should be considered in the 

interpretation of results. 

In applying the TpB to examine the psychological factors influencing 

foodservice workers‟ handwashing behavior in a multi-national context, the 

countries‟ cultural differences (i.e., national cultures of the US and Taiwan, ROC) 

in terms of individualism and collectivism thus can be expected to impact the 

motivational factors differently resulting in varying degrees of influence on 

behavior. The individual predisposition (i.e., attitude) is likely to exert the 

strongest influence on the handwashing behavior of foodservice workers 

belonging to an individualistic culture such as the US, while social norm and 

behavioral situations and environment (i.e., subjective norm and perceived 

behavioral control) should have a greater influence on the handwashing behavior 

for foodservice workers in a collectivistic culture such as Taiwan, ROC.  

Summary of the Literature Reviewed 

 Each year billions of consumers worldwide are affected by foodborne 

illnesses as a result of consumption of foods contaminated with pathogenic 

agents (Arendt & Sneed, 2008; FDA, 2010). The consumption trend of meals 

eaten away from home heightens the risk of consumers contracting foodborne 

illnesses that originate in commercial foodservice settings where food workers 
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are implicated to be the major source of contamination (Greig et al, 2007; 

Mitchell et al., 2007; Sneed & Strohbehn, 2008; Todd et al., 2007). Food workers‟ 

failure to practice food safety behaviors has been identified as the key factor that 

contributes to contamination resulting in foodborne illnesses (Green et al, 2007; 

Michaels et al, 2004).   

 Foodborne illness remains a critical social health issue despite the fact 

that food workers have the opportunities to break the chain of circumstances 

leading to contamination and foodborne illnesses. Proactive effort such as use of 

time and temperature control and avoidance of bare hand contact with ready-to-

eat foods provide limited results in the prevention of foodborne illness (Fendler et 

al., 1998; Green et al., 2007; Lynch et al, 2005; Mitchell et al., 2007; Montville et 

al., 2001; Sneed & Strohbehn, 2008). Contamination still prevails due to food 

workers failure to practice personal hygiene. Often at the fundamental level, 

inadequate and improper handwashing practices are found to significantly 

contribute to contamination and foodborne illnesses (Michaels et al., 2004).   

 Research indicates that handwashing practices by foodservice workers is 

sub-optimal and in critical need of improvement (Green et al., 2005; Strohbehn et 

al., 2008). At present, educational training is used as a primary method of 

intervention in an effort to raise handwashing compliance (Mitchell et al., 2007). 

However, targeting foodservice workers with handwashing intervention that only 

addresses knowledge of foodborne illnesses and behavioral instructions of 

handwashing often fails to effectively bring about behavioral change (Clayton et 

al., 2002). Researchers conclude to successfully change foodservice workers‟ 
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handwashing behavior requires policies and procedures that include both 

education and motivational components. The influential factors, including 

personal, social, and environmental, that facilitate the performance of 

handwashing behavior need to be integrated into an effective intervention 

program (Allwood et al., 2004; Green & Selman, 2005; Green et al., 2007). 

 To assist in the development of the intervention program, researchers and 

practitioners in the foodservice industry need to have a thorough understanding 

of the relationships of factors influencing handwashing behavior (Arendt & 

Sneed, 2008). A theoretical framework can provide the foundation for such 

scholarly and applied endeavors. Among the many psychology-based theories, 

the TpB has been applied extensively in the investigations of various behaviors in 

diverse contexts (e.g., Glassman et al., 2010, Kwan et al., 2009; Lee et al., 2010; 

Lee et al., 2009; Pelling & White, 2009). In regard to foodservice workers‟ 

handwashing behavior, the TpB can offer a heuristic view of the relationships 

among relevant psychological factors pertaining to personal, social, and 

environmental aspects as well as facilitators and/or barriers to handwashing 

performance from a foodservice worker perspective (Clayton & Griffith, 2008; 

Pilling et al., 2008; York, Brannon, Roberts et al., 2009; York, Brannon, Shanklin 

et al., 2009).    

The application of the TpB to examine psychological factors influencing 

foodservice workers‟ handwashing behavior in a multi-national context requires 

an evaluation of theoretical relevance in a distinct culture from which the theory 

was developed. Further, the influence of cultural differences needs to be 
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considered. The national cultures of the US and Taiwan, ROC as characterized 

by individualism and collectivism, respectively, can be expected to impact the 

motivational factors differently resulting in varying degrees of influence on 

behavior.   
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CHAPTER III 

METHODOLOGY 

 This research investigated foodservice workers‟ handwashing behavior. 

The research goal was three-fold: (a) to develop a valid and reliable 

handwashing assessment instrument based on the extended Theory of Planned 

Behavior (TpB) in order to examine factors influencing foodservice workers‟ 

handwashing behavior including intention, attitude, subjective norm, perceived 

behavioral control, subjective knowledge, behavioral beliefs, normative beliefs, 

and control beliefs, (b) to evaluate the utility of the extended TpB in explaining 

handwashing behavior of United States (US) foodservice workers, and (c) to 

evaluate the applicability of utilizing the extended TpB which was developed in 

the Western culture (US) in explaining foodservice workers‟ handwashing 

behavior in an Eastern culture (Taiwan, Republic of China [ROC]). The 

development of a valid and reliable handwashing assessment instrument was the 

first phase of a federally funded research project that addressed intervention, 

observation, and microbial analysis research components of handwashing 

behavior in selected United States (US) foodservice settings.  

For this dissertation research, two studies were conducted with 

foodservice workers, one in the US and one in Taiwan, ROC. Described in this 

chapter are the research design, research model, sample selection, research 

instrument development, pre-test and pilot study, research instruments, data 

collection, constructs and variables, and data analysis. 
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Research Design 

 The methodological approaches used in the current research were cross 

sectional studies using self-administered questionnaires. In a cross sectional 

study, the investigator simply observes and no interventions are carried out 

(Mann, 2003). All the measurements or the values of the variables on each 

participant are taken at only one point in time (Olsen & St. George, 2004). The 

most evident advantage of cross sectional studies is economic because they are 

quick and rather inexpensive to implement as no follow up and less resources 

are required to conduct the study. The most criticized aspect of this type of study 

is the difficulty in differentiating cause and effect from simple association. Also, in 

the case of a self-reported survey, participants may need to provide response for 

a variable using retrospective assessment that can potentially contribute to a 

recall bias (Mann, 2003). Inability to retrieve information from memory and/or 

inaccurate recall may result in response measures that are different from the true 

values. Despite the limitations mentioned, the snapshot of a set of psychological 

characteristics of the sampled population can sufficiently provide the information 

to achieve the current research goals and objectives.  

The cross sectional research method has been employed in health related 

epidemiological studies where researchers attempt to measure knowledge, 

behaviors, and psychological variables such as attitudes and beliefs (Olsen & St. 

George, 2004). The present research is purposed to understand the 

psychological factors influencing handwashing behavior of foodservice workers.  
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In measuring psychological characteristics, carefully thought-out sampling 

method and questionnaire design are critical to obtaining reliable information 

(Olsen & St. George, 2004). The sampling method used can affect the external 

validity of the information gathered. External validity contributes to the 

generalizability of the results and findings of a study from a sample to an 

appropriate population (Fraenkel & Wallen, 2005; Smith & Albaum, 2005). A 

system of quotas is used in cross sectional market research to ensure that the 

sample is representative of the population under study in regard to demographic 

characteristics. Response rate can be critical in a cross sectional study. A low 

response rate may be criticized as it can contribute to the omission of significant 

differences in the respondents and non-respondents (Mann, 2003). The current 

research obtained a representative sample by achieving a quota of respondents 

having foodservice work experience large enough to meet the requirements of 

the intended statistical analyses. An attempt also was made to ensure high 

response rate among the targeted participants. During the recruitment process, 

prospective participants were provided a clear explanation of the purpose of the 

study and how the research data would be used. The confidentiality of the 

information provided by the respondents and their identity were emphasized to 

lessen the skepticism in participating in the study as food safety practices such 

as handwashing behaviors entail a sensitive issue that may affect the evaluation 

of job performance and employment. 

Internal validity of the survey instrument involves (a) the response tasks of 

the survey respondents including comprehension of the question, retrieval of 
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information from memory, and reporting the response (Olsen & St. George, 

2004) and (b) the reliability and validity of the measures. Internal validity 

contributes to the legitimacy in interpreting the study outcome. Without internal 

validity, measurement error can result, leading to inconsistencies in 

measurements and flawed interpretation (Fraenkel & Wallen, 2005).  

To address the issue of internal validity, the development of the survey 

instrument used in the current research was carried out with consideration to the 

characteristics of the population under study (e.g., educational background) to 

minimize confusion and frustration associated with response tasks. Further, due 

to the nature of the research topic, participants were assured the confidentiality 

of their responses and their identity in the data collection process. This procedure 

helped to minimize the effect of topic sensitivity and social desirability bias 

associated with self-reported handwashing survey (Dharod et al., 2007). Social 

desirability bias refers to the situation where respondents tend to over-report the 

socially desirable behaviors or to report the best behavior instead of their typical 

or worst behavior (Green & Selman, 2005). Different stages and approaches of 

statistical analyses also were employed to ensure the reliability and validity of the 

survey instrument.   

The current research followed the protocol for conducting a cross 

sectional study. First, research questions were formulated and the variables of 

the study population relevant to the research questions were identified. Then, the 

sample population was chosen. Finally, the method for contacting sample 
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subjects was planned and carried out to collect the data to be analyzed (Mann, 

2003).   

The research design including instrument development, sampling 

approach, and data collection method employed in the current research were 

deemed most practical and feasible in light of the challenges in conducting 

research in the area of food safety. Some of these challenges acknowledged by 

food safety researchers include (a) soliciting the participation and commitment of 

managers when food safety practices are perceived as sensitive issues, (b) 

designing assessment instruments that measure complex behaviors and ensure 

minimum social desirability bias in responses, and (c) coping with low follow-up 

rates in longitudinal studies due to generally high employee turnover and high 

failure rates in foodservice operations (Mitchell, Fraser, & Bearon, 2007).     

Research Model 

 The proposed model in the current research expands on Ajzen‟s (1991) 

social cognition model, the Theory of Planned Behavior (TpB). The extended 

TpB model (Figure 3.1) builds on the conceptualization of TpB that behavioral 

achievement is influenced by different beliefs as well as personal, social, and 

environmental factors. Based on consumer behavior literature, the current 

research proposes subjective knowledge as an additional construct that 

potentially influences the performance of handwashing behavior. In principle, the 

TpB supports the integration of additional predictors that are able to capture a 

significant proportion of the variance in intention or behavior that remains 
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unexplained by the theory‟s original variables (Ajzen, 1991). Previous TpB based 

research has proposed a number of constructs to enhance the explanatory and 

predictive power of the model for various behaviors. (Chiou, 2000; Clayton & 

Griffith, 2008; Jenner, Watson, Miller, Jones, & Scott, 2002; Kwan, Bray, & Ginis, 

2009; Mullan & Wong, 2009). For the context in the current research, subjective 

knowledge is being addressed to provide linkage and implication for food safety 

training. 

According to Ajzen‟s original conceptualization of TpB (1991), it is 

postulated that intention is the immediate precursor to the behavior. Three 

motivational factors influence behavioral intention: attitude, subjective norm, and 

perceived behavioral control. In turn, these motivational factors to the behavioral 

intention are influenced by different beliefs. Attitude, subjective norm, and 

perceived behavioral control are guided by behavioral beliefs, normative beliefs, 

and control beliefs, respectively. These beliefs serve as fundamental 

considerations that drive a person to performing the behavior. In their 

multiplicative aggregates; behavioral beliefs are formed by beliefs about the likely 

outcomes of the behavior and the evaluations of these outcomes, normative 

beliefs by beliefs about the normative expectations of referent others and 

motivation to comply with these expectations, and control beliefs by beliefs about 

the presence of factors that may facilitate or impede performance of the behavior 

and the perceived power of these factors (Ajzen, 2006).  

In addition, the TpB posits that perceived behavioral control, together with 

behavioral intention, can directly predict a successful performance of the 
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behavior. When intention is held constant, the chance of behavioral achievement 

is greater with perceived behavioral control. Further, a direct influence of 

perceived behavioral control on the behavioral achievement may be expected 

when the individual has an accurate perception of actual control (i.e., available 

resources and opportunities). With the presence of actual control, a person is 

likely to bring a course of action to a successful conclusion (Ajzen, 1991). 

Previous research examined the relationship of knowledge with 

handwashing intention (Pilling, Brannon, Shanklin, Roberts, et al., 2008). A food 

safety knowledge assessment tool comprised of 54 true/false questions was 

employed to measure restaurant employees‟ knowledge of food safety practices 

including proper handwashing. Results revealed that knowledge failed to predict 

handwashing intention. It is possible that the measures for (objective) knowledge 

confounded the results. The difficulty of the assessment test can contribute to the 

confusion and frustration of the restaurant employee respondents, making the 

test an unreliable measure of knowledge. Thus, it is inconclusive whether or not 

knowledge has any role in the performance of handwashing behavior. Further, 

relationships of knowledge with other TpB‟s motivational factors (i.e., attitude, 

subjective norm, perceived behavioral control) were not addressed.  

In consumer behavior research, subjective knowledge measures self-

assessment of how much one thinks he/she knows about the product. It has 

been shown that as an individual gains more knowledge about a product and its 

use, his/her confidence in regards to making the correct behavioral decision will 

also increase and will result in the individual performing the behavior of interest 
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(Flynn & Goldsmith, 1999). In essence, the subjective knowledge deals with 

one‟s perception rather than the actual extent of one‟s knowledge. Thus, it is 

coherent with other TpB‟s constructs that reflect the individual‟s evaluation of 

factors influencing his/her behavior of interest.  

The role of subjective knowledge toward behavior however has not been 

addressed in the TpB. Therefore, the subjective knowledge construct is being 

proposed in this current research as an addition to Ajzen‟s original TpB model 

(1991). The relationships between subjective knowledge and motivational factors 

(i.e., attitude, subjective norm, and perceived behavioral control) as well as 

intention to performing handwashing behavior were explored.   

In Figure 3.1, the solid lines represent positive sequential direct 

relationships among the extended TpB‟s constructs. This model was tested to 

assess the utility of the extended TpB in explaining and predicting handwashing 

behavior of US foodservice workers and Taiwan, ROC foodservice workers. 

Further, the relationships among the extended TpB constructs were examined to 

reveal the influences of the antecedents of handwashing behavior. Included in 

the extended TpB model as antecedents are intention, attitude, subjective norm, 

perceived behavioral control, subjective knowledge, behavioral beliefs, normative 

beliefs, and control beliefs. The handwashing behavior performance is 

represented as the behavioral outcome.  
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Figure 3.1. Proposed Model of the Extended Theory of Planned Behavior. 

 

Sample Selection 

 A target population refers to the entire subjects of interest that the 

researcher attempts to infer study results or findings upon. A sample refers to the 

selected group within a target population from which information is obtained 

(Franenkel & Wallen, 2005). For the current research, the target populations from 

which the samples were drawn include foodservice workers in (a) the continental 

US and (b) Taiwan, ROC. 

 Quota sampling method was utilized in the current research to achieve the 

research goals and objectives within the economic constraints. Targeted 

participants recruited for the two studies included foodservice workers in the US 

and Taiwan, ROC who were currently employed in a foodservice setting with 

work experience either in the front of the house (e.g., server, foodservice 

assistant, cashier) and/or in the back of the house (e.g., cook, dishwasher).  
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  To assess the extended TpB‟s utility in explaining handwashing behavior 

in the US foodservice context, a sample comprised of students majoring in the 

Hospitality Management and Culinary Arts programs with foodservice work 

experience was recruited at two major four-year universities in the US. To assess 

the applicability of the extended TpB in explaining handwashing behavior of 

foodservice workers within an Eastern culture, a sample comparable to that of 

the US foodservice workers was selected. Similarly, a sample comprised of 

students majoring in the Hospitality Management and Culinary Arts programs 

with foodservice work experience was recruited at two major four-year university 

in Taiwan, ROC. 

Research Instrument Development 

In the preliminary stage, a self-administered handwashing assessment 

questionnaire was developed by adapting items from instruments assessing the 

consumer decision making process (Flynn & Goldsmith, 1999) and handwashing 

behavior of healthcare workers developed by O‟Boyle, Henly, and Larson (2001). 

Standard direct measurement items for subjective knowledge, intention, attitude, 

subjective norm, and perceived behavioral control and scenario-based items 

measuring self-reported frequency of handwashing performance were modified, 

deleted, and added in accordance with a holistic conceptualization of 

handwashing in the foodservice context as a frame of reference. Further, the 

researcher followed the instructions for constructing a TpB questionnaire 

provided by Ajzen (2006) in adapting the aforementioned items and in generating 

measurement items for behavioral beliefs, normative beliefs, and control beliefs.   
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Four of the items for measuring subjective knowledge were derived from 

the work by Flynn & Goldsmith (1999) where subjective knowledge scale was 

found to be valid and reliable in measuring subjective knowledge construct 

applicable with various products of interest in the area of consumer behavior 

research. Three items were added based on the information provided in the 

handwashing training protocol that is commonly implemented in foodservice 

establishments such as Handwashingforlife Program (Handwashingforlife.com, 

2010). Handwashing education training protocol emphasizes (a) the reasons why 

handwashing practice is important (i.e., prevention of foodborne illnesses), (b) 

the occasions when handwashing becomes necessary, and (c) behavioral 

prescription of how to properly wash hands. 

In developing the measurement items for the TpB constructs (i.e., 

intention, attitude, subjective norm, perceived behavioral control, behavioral 

beliefs, normative beliefs, and control beliefs), first, it was necessary to carefully 

define the target behavior in terms of Target, Action, Context, and Time (TACT) 

(Francis et al., 2004). The consideration of the TACT principle was taken in 

defining the handwashing behavior being investigated in the current research. 

Items measuring TpB constructs thus addressed the target handwashing 

behavior defined for the foodservice workers as “washing my hands whenever I 

should at work.” This definition of the target handwashing behavior and the 

wording was determined to have the simplicity that can be easily understood by 

foodservice workers.  



Texas Tech University, Pattarapong Burusnukul, May 2011 

81 

The standard direct measurement items for intention, attitude, subjective 

norm, and perceived behavioral control were derived from the study by O‟Boyle 

et al. (2001) in applying TpB to examine handwashing behavior in the healthcare 

context. To ensure item sufficiency, reliability, and validity for each of these TpB 

construct scales, additional items were included following recommendations by 

Ajzen (2006).      

The scenario-based measures for frequency of previous handwashing 

behavior were adapted from the behavior measures that O‟Boyle et al. (2001) 

used with the sample of nurses. In their study, percentages were used to indicate 

the frequency of handwashing performed in each scenario. Changes were made 

for the current research based on the consideration to the education background 

associated with general foodservice workers. To avoid any possible confusion, 

the response format was changed to asking respondents to report handwashing 

frequency. Instead of using percentages, respondents were asked to identify the 

number of times out of ten handwashing was performed per necessitating 

scenario. The scenarios included in the behavior measures were consistent with 

Food and Drug Administration (FDA)‟s Food Code guidelines (Green et al., 

2007). To maintain the simplicity of the response tasks for the respondents in 

assessing their past behavior, adequate handwashing for the current research 

was indicated to be at the minimum and referred to as handwashing with the use 

of soap (Clayton & Griffith, 2004; Redmond & Griffith, 2003).   

To develop the beliefs measures, first it was necessary to elicit the salient 

beliefs that are readily accessible in personal memory from a sample of the 
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targeted population. Salient beliefs pertain to the three areas of consideration 

toward the behavior: (a) behavioral outcomes (i.e., advantages, disadvantages, 

any associated considerations) of performing the behavior, (b) who serve as 

“referent others” – individuals or groups that may approve or disapprove 

performance of the behavior and (c) what factors, circumstances, or issues may 

facilitate or impede performance of the behavior (Ajzen, 2006). Once identified; 

behavioral outcomes, referent others, and facilitators/impediments are 

incorporated into the measures assessing behavioral beliefs, normative beliefs, 

and control beliefs, respectively. 

An informal discussion group was conducted in which an open-ended 

questionnaire (See Appendix A) was distributed to undergraduate students in the 

US (N = 17); majoring in Restaurant, Hotel, and Institutional Management (RHIM) 

who had previous restaurant work experience; asking them to respond to 

questions concerning the three areas of considerations mentioned above. The 

use of a survey was preferred over a focus group due to time and cost issues. In 

conducting research within the TpB framework, York, Brannon, Roberts, 

Shanklin, & Howells (2009) found comparable results from the focus groups and 

surveys in obtaining salient beliefs about handwashing from foodservice workers. 

However, surveys were found to be more efficient in producing the most 

important information quickly and economically.    

For the current research, results from the open-ended questionnaires 

were comparable to those reported in previous studies regarding foodservice 

workers‟ beliefs about the outcomes of handwashing, expectations of referent 
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others, and factors that serve as facilitators or barriers to handwashing. This 

helps to establish the widely-held beliefs among foodservice workers in general 

and confirm the validity of findings from the discussion group. 

Behavioral outcomes mentioned by the respondents included both positive 

and negative consequences of performing handwashing behavior. These 

included (a) the customers not getting a foodborne illness from eating in the 

restaurant, (b) not being able to do all of the assigned duties on time (negative), 

(c) hands becoming dry, cracked, and reddened (negative), (d) protecting oneself 

and/or co-workers from foodborne illnesses, (e) protect one‟s family and/or 

persons living in the same household from foodborne illnesses, (f) feeling good 

about one‟s activities to protect customers from foodborne illnesses, (g) 

influencing the handwashing behavior of other co-workers, and (h) doing what 

customers expect. Clayton, Griffith, Price, and Peters (2002) reported that one of 

the major advantages of carrying out food safety behaviors expressed by 

foodservice workers is food becoming safer. Evidently, safer food preparation 

and service will lessen the incidences of foodborne illnesses for the customers 

and the workers themselves as well as others in their immediate environment. 

Moreover, customer satisfaction has been indicated as a positive outcome of 

performing handwashing compliance (York, Brannon, Shanklin, et al., 2009). At 

the same time, foodservice workers believed that engaging in food safety 

practice such as handwashing takes time and can affect the timely completion of 

their work (Clayton, Griffith, et al., 2002; York, Brannon, Shanklin, et al., 2009).  

York, Brannon, Shanklin, et al. (2009) also reported results from both surveys 
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and focus groups showed restaurant workers negatively associated handwashing 

with dry hands.    

The responses indicated that (a) owner/general manager, (b) kitchen 

manager/chef, (c) co-workers, (d) health inspector, (e) customers, and (f) 

family/persons living with the employees were most likely to serve as referent 

others who would influence foodservice workers‟ decisions to wash their hands at 

work. The referent others identified corresponded to the previous report of 

influential persons with whom foodservice workers form their normative beliefs 

about handwashing.  Clayton et al. (2002) found that workers think customers, 

health inspectors, and managers would be happier if food safety behaviors were 

implemented. In addition to these individuals, York, Brannon, Shanklin, et al. 

(2009) also found that other employees or co-workers have some impact on the 

formation of subjective norm.   

The respondents reported facilitators/impediments to performing 

handwashing behaviors including (a) handwashing reminder signs at multiple 

places in restaurant kitchens, (b) training provided by the restaurant on how to 

properly wash hands, (c) having as much time as needed to wash hands during a 

normal shift at work, (d) convenient location of handwashing sinks in restaurant 

kitchens, (e) having gentle handwashing soaps available for handwashing, (f) 

owner/general manager always monitoring and enforcing the handwashing rules, 

(g) always having handwashing soaps and paper towels available in restaurant 

kitchens, and (h) not having time at all to wash hands during a busy shift at work. 

These facilitators/impediments were in line with those identified as factors 
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impacting handwashing behavior of foodservice workers in the qualitative studies 

eliciting salient beliefs about handwashing by many researchers (e.g., Green & 

Selman, 2005; Pragle, Harding, & Mack, 2007; York, Brannon, Shanklin, et al., 

2009). The lack of time and resource deficiency are generally acknowledged as 

the major barriers to adhering to hand hygiene practices while supervision, 

managerial support, and provided training have been found to contribute to the 

increase in handwashing among foodservice workers.  

Adaptation of measurement items used in previous studies and the results 

from the discussion session resulted in the preliminary handwashing assessment 

questionnaire comprised of 77 items assessing (a) attitudes (seven items), (b) 

subjective norm (four items), (c) perceived behavioral control (four items), (d) 

intention (three items), (e) behavioral belief strength and corresponding outcome 

evaluation (eight items each), (f) normative belief strength and corresponding 

motivation to comply (six items each), (g) control belief strength and 

corresponding control belief power (eight items each), and (h) subjective 

knowledge (seven items). Also included were 11 items pertaining to the 

demographic information.  

An expert panel of four academicians in the field of foodservice examined 

the questionnaire for content validity. Also subjected to the review was the format 

of the questionnaire including (a) wording of questions, (b) structure of the 

questions, (c) response alternatives, (d) order of the questions, and (e) 

instructions for the respondents (Groves et al., 2004).  
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Subsequently, the preliminary handwashing assessment questionnaire 

was quantitatively tested. Results from the pre-test and pilot study were used in 

further refinements and revisions of the research instrument.  

Pre-test and Pilot Study 

 Study 1, examining US foodservice workers‟ handwashing behavior and 

the preliminary handwashing assessment questionnaire was approved by the 

Institutional Review Board (IRB) for the Protection of Human Subjects at Texas 

Tech University (TTU) in October, 2006 (Proposal: 500495 Improving Hand 

Hygiene Compliance and Restaurants). Following the IRB approval, a pre-test 

and pilot study were conducted to evaluate the instrument‟s readiness for use in 

the main studies. 

 The preliminary handwashing assessment questionnaire was pre-tested 

for comprehension of the instructions and terminology with a convenience 

sample of 45 undergraduate students majoring in RHIM, who had restaurant 

work experience. Based on the findings and suggestions of the pre-test group, 

slight format changes were made. Subsequently, the revised preliminary 

handwashing assessment questionnaire was quantitatively tested in Fall 2008 

with a convenience sample of university foodservice employees. A total of 250 

questionnaires was distributed using a variation of the “drop-off” method of data 

collection.  

The questionnaire included an informational sheet as a cover page (See 

Appendix B) that (a) invited foodservice workers to participate in the study and 
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(b) served as an implied consent form for the participants to be included in the 

study. On the cover page, it was explained to the respondents that (a) their 

participation was voluntary, (b) they may refuse to participate or withdraw at any 

time without penalty, and (c) they may refuse to answer any question. Further, 

the participants were informed of the purpose of the study and the confidentiality 

of their participation. It was stated that findings from the study will contribute to 

identifying factors that may help to improve handwashing in restaurants and the 

results may be disseminated for educational purposes. However, no individual 

participant would be identified. 

A total of 168 foodservice employees from four participating universities 

completed the survey: Texas Tech University (n = 76), The Ohio State University 

(n = 33), The University of California at San Francisco (n = 17), and Johnson and 

Wales University at Charlotte (n = 42). After discarding cases with incomplete 

responses, 144 questionnaires out of 250 were usable for data analysis, resulting 

in a 58% response rate. 

Exploratory factor analysis using principal component analyses and 

internal consistency reliability tests were conducted to assess the dimensionality 

structure and reliability of all the scales measuring the constructs presented in 

the extended TpB model except the three beliefs constructs. These beliefs were 

not analyzed because according to Ajzen (1991), salient beliefs about the 

behavior need not be internally consistent. For instance, behavioral belief which 

influences attitude can encapsulate both positive and negative outcomes of the 
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behavior. The same notion applies to normative belief and control belief which 

influence subjective norm and perceived behavioral control, respectively.  

Results of the analyses suggested strong single factor loading of items for 

each construct except for attitude. On the first run, two of the seven attitude items 

failed to load on a distinct determinant factor. Review of these two items (i.e., 

frustrating/not frustrating, unsanitary/sanitary) revealed that both were the items 

with opposite direction in the set. An assumption was made that confusion may 

have occurred in the respondent‟s rating process. Therefore, the two items were 

re-coded to mimic other attitude items and factor analysis was repeated. 

However, multiple-factor loading still persisted thus the two problematic items 

were removed. The remaining five items were factor analyzed and resulted in 

high factor loading values ranging from .52 to .95 on a single factor. The 

Cronbach‟s alpha also was improved from .76 (with seven items) to .86 (with five 

items). The internal consistency reliability tests for other construct scales also 

yielded acceptable Cronbach‟s alphas for conducting TpB research (ranging from 

.61 to .95) (Francis et al., 2004). Table 3.1 presents the results from principal 

factor analyses and internal consistency reliability tests.  

Results from the exploratory factor analysis and internal consistency 

reliability tests led to further revision of the questionnaire. Revisions were made 

to the scale measuring attitude. One item, frustrating/not frustrating, was 

removed from the original set of attitude items. However, another problematic 

item,  unsanitary/sanitary, was  maintained  but  reversed  its  direction  to  have  
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   Table 3.1. Factor Analysis of Handwashing Determinant Factors. 

Factor 
Labels 

Statements Factor 
Loadings 

Eigenvalue Percent of 
Variance 

 
Attitude 
alpha = .86 

 
Extremely good/Extremely bad 
Useful/Useless 
Responsible/Not responsible 
Soothing/Irritating 
Required/Not required 
 

 
.95 
.93 
.89 
.52 
.93 

 
3.69 

 
73.84 

Subjective 
Norm 
alpha = .81 

Most people who are important to me would 
wash their hands whenever they should at 
work if they had my job. 
Most people whose opinion I value would 
wash their hands whenever they should at 
work if they had my job. 
Most people who are important to me think I 
should wash my hands whenever I should 
at work. 
Most people whose opinions I value think I 
should wash my hands whenever I should 
at work. 
 

.76 
 
 

.78 
 
 

.84 
 
 

.83 

2.57 64.32 

Perceived 
Behavioral 
Control 
alpha = .61 

I have complete control over whether or not 
I wash my hands whenever I should at 
work. 
If I want to, I can wash my hands whenever 
I should at work. 
For me, washing my hands whenever I 
should at work is NOT possible. 
It is mostly up to me to wash my hands 
whenever I should at work. 
 

.76 
 

 
.67 

 
.47 

 
.79 

 
 

1.87 46.75 

Intention 
alpha = .76 

I will make an effort to wash my hands 
whenever I should at work. 
I intend to wash my hands whenever I 
should at work. 
I plan to wash my hands whenever I should 
at work. 

.79 
 

.80 
 

.89 
 

2.04 68.13 

     
Subjective 
Knowledge 
alpha = .82 
 
 
 
 
 
 
 
 
 
  

I do NOT feel very knowledgeable about the 
right way to wash my hands. 
I know a lot about the right way to wash my 
hands. 
Among my co-workers, I am one of the 
“experts” on how to properly wash my hands. 
Compared to most other people, I know less 
about how to properly wash my hands. 
I know why proper handwashing is important. 
I know when proper handwashing is 
necessary. 
I know how to wash my hands the correct way. 
 
 
 

.41 
 
.80 
 
.66 
 
.63 
 
.80 
.86 
 
.82 

3.71 
 
 
 
 
 
 
 
 
 
  

     52.99 
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       Table 3.1: (Continued). Factor Analysis of Handwashing Determinant Factors.  
Factor 
Labels 

Statements Factor 
Loadings 

Eigenvalue Percent of 
Variance 

  
Behavior 
alpha = .95 

  
How many times out of 10 would you say 
you wash your hands with soap before 
beginning to prepare food? 
If you have to stop working to do something 
else like answer the telephone, eat, or 
smoke, how many times out of 10 would 
you say you wash your hands with soap 
before going back to food preparation? 
How many times out of 10 would you say 
you wash your hands with soap between 
tasks? 
How many times out of 10 would you say 
you wash your hands with soap after 
touching raw meat or other potentially 
hazardous food? 
After handling dirty dishes, how many times 
out of 10 would you say you wash your 
hands with soap? 
Before you put on your gloves, how many 
times out of 10 would you say you wash 
your hands with soap? 
After you have touched your mouth, eyes, 
or any body parts, how many times out of 
10 would you say you wash your hands with 
soap? 
After you cough or sneeze, how many times 
out of 10 would you say you wash your 
hands with soap? 

 
.90 

 
 

.91 
 
 
 
 

.80 
 
 

.86 
 
 
 

.89 
 
 

.83 
 
 

.87 
 
 
 

.88 
 

  
6.04 

       
      75.45 

     

 

positive adjective on the left and negative on the right to correspond with other 

items in the scale. The remaining items for all other constructs being measured 

were maintained as they demonstrated the desired uni-dimensionality of the 

scale and acceptable internal consistency reliability. 

The revised handwashing assessment instrument was named 

Foodservice/Handwashing Behavior-76 (FS/HB-76) as it contained 76 items 

measuring the constructs of the extended TpB in examining handwashing 
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behavior of foodservice workers. This revised version of the research instrument 

was used for the main studies. In Study 1, data were collected using FS/HB-76 to 

(a) evaluate the validity and reliability of the TpB based handwashing 

assessment instrument, (b) assess the utility of the extended TpB in explaining 

and predicting handwashing behavior of US foodservice workers, and (c) 

examine the relationships among the extended TpB‟s constructs and their 

influences on the performance of handwashing behavior of US foodservice 

workers. In Study 2, the FS/HB-76 was translated into Mandarin Chinese. The 

translated FS/HB-76 allowed the attainment of data from Taiwan, ROC 

foodservice workers that were used to (a) evaluate the validity and reliability of 

the translated TpB based handwashing assessment instrument, (b) assess the 

extended TpB‟s applicability in a cross-culture foodservice context, and (c) 

examine the relationships among the extended TpB‟s constructs and their 

influences on the performance of handwashing behavior of Taiwan, ROC 

foodservice workers. 

Research Instruments 

US Foodservice Workers Survey 

The final handwashing assessment instrument FS/HB-76 used for Study 

1, the examination of US foodservice workers‟ handwashing behavior, included 

within the five sections (a) 76 items related to the extended TpB constructs and 

(b) participant demographics. A copy of the FS/HB-76 may be found in Appendix 

C.  
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Section one measured foodservice workers‟ attitude toward handwashing 

with a six-item, 7-point semantic differential scale (Q1 through Q6). Section two 

contained 54 Likert-scale statements (1-7 rating), with 1 representing strongly 

disagree and 7 representing strongly agree. To avoid the effect of response set, 

these statements were presented in a randomized order to measure (a) 

subjective norm (four items – Q21, Q35, Q50, Q53), (b) perceived behavioral 

control (four items – Q2, Q6, Q14, Q20), (c) intention (three items – Q29, Q43, 

Q48), (d) behavioral belief strength (eight items – Q1, Q3, Q8, Q16, Q24, Q30, 

Q32, Q37), (e) normative belief strength (six items – Q4, Q11, Q17, Q22, Q27, 

Q39) and corresponding motivation to comply (six items – Q5, Q12, Q18, Q23, 

Q28, Q40), (f) control belief strength (eight items – Q9, Q10, Q25, Q31, Q33, 

Q36, Q38, Q45) and corresponding control belief power (eight items – Q13, Q15, 

Q41, Q44, Q46, Q49, Q51, Q54), and (g) subjective knowledge (seven items – 

Q7, Q19, Q26, Q34, Q42, Q47, Q52). 

Section three contained 8 Likert-scale statements (1-7 rating) with 1 

representing extremely bad and 7 representing extremely good, measuring 

handwashing outcome evaluation. These items (Q1 through Q8) corresponded to 

the behavioral belief strength items in the previous section. Section four 

comprised of eight questions (Q1 through Q8) measuring self-reported previous 

handwashing behavior. Respondents were asked to report how many times out 

of 10 handwashing was performed for each of the eight scenarios.  

Section five contained 11 questions pertaining to the individual 

characteristics of the respondents. The demographic information included: years 
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of work experience in foodservice (Q1), training in food safety and types of 

training received (Q2), certification in food safety (Q3), years of current 

employment in foodservice (Q4), current position title and years in current 

position (Q5), weekly work hours (Q6), birth year (Q7), gender (Q8), ethnic 

identification (Q9), highest level of education attained (Q10), and marital status 

(Q11).   

Taiwan, ROC Foodservice Workers Survey 

Survey research is a popular tool for measurement with culturally-diverse 

populations. Critical to the cross-cultural research effort is the development of an 

accurate translated instrument that will in turn provide accurate results in a cross-

cultural environment (McGorry, 2000). Therefore, careful examination of validity 

and reliability issues as well as construct and item bias is needed when 

researchers translate or adapt existing tests or questionnaires from another 

language (Lin, Chen, & Chiu, 2005). 

Translation can sometimes be politically challenging, especially because 

some countries use the same language with different conventions. Using the 

traditional Chinese character set, for instance, is necessary to reach the 

Taiwanese, but mainland Chinese prefer the simplified set of characters 

(McGorry, 2000). In order to effectively utilize an assessment instrument in a 

different culture, the researchers should ensure (a) translation of the instrument 

into a second language by bilingual persons knowledgeable about the culture 
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and the survey concepts and (b) pretesting of the translated instrument with an 

in-country sample. 

A conceptual/cultural translation process was employed in translating the 

FS/HB-76 from English into Mandarin Chinese. The conceptual translation 

method employ terms or phrases in the target language (Mandarin Chinese) that 

represent the implied associations, or connotative meaning, of the text used in 

the source language (English) instrument (Braverman & Slater, 1996; Johnson, 

2003; Maxwell, 1996). A double translation or back-translation process was used 

for verification in achieving a survey instrument that was conceptually equivalent 

across languages. This form of translation entailed three stages and three 

bilingual individuals who participated independently in the translation process. 

The criteria for translators included: first-language experience in Chinese, oral 

and written knowledge of English, experience living/working in the English-

language, familiarity with the Chinese culture in Taiwan, ROC, and knowledge 

about survey concepts (US Census Bureau, 2006). 

 The back-translation process follows a standard protocol and is effective 

because the instrument goes through a number of filters produced independently 

by researchers (McGorry, 2000). First, the instrument is translated from the 

source language into the target language by a bilingual translator. Second, 

another bilingual translator translates the target language instrument back into 

the source language. Third, the original and back-translated versions are 

compared by three bilingual translators (two of the three individuals can be the 

translators in stages one and two) for any inconsistencies, mistranslations, 
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meaning, cultural gaps, and/or lost words or phrases. If any differences are found 

the researchers consult with the translators to find out why this occurred, and the 

target language instrument is modified until it accurately reflects the source 

language instrument (Johnson, 2003; Maxwell, 1996). Culturally equivalent 

translation broadens the conceptual equivalence of words and phrases in the 

source instrument to capture the same patterns of thought and behavior in the 

target language speakers‟ social world (Braverman & Slater, 1996).  

 In the current research, the survey translation was performed by three 

translators who were born in Taiwan; had lived, worked, and studied in the 

continental US for approximately six years; and held master‟s degrees in 

Hospitality Administration. Additionally, one translator had recently returned to 

Taiwan, ROC and was teaching in a university Hospitality Management Program. 

Results from the back-translation showed certain characters in Mandarin 

Chinese have a number of conceptually equivalent words/terms in English. For 

example, the term “not possible” was back-translated from the Chinese character 

into “impossible”. Regardless of such vocabulary differences, the translated 

Mandarin Chinese character was maintained as long as it conveyed the desired 

concept (i.e., demonstrating conceptual equivalence). The translation process 

conducted by the panel of three bilingual translators yielded conceptually 

equivalent measurement items in Mandarin Chinese for the following sections 

within the FS/HB-76: Section 1 attitude toward handwashing; Section 2 TpB 

constructs including (a) subjective norm, (b) perceived behavioral control, (c)  

behavioral intention, (d) behavioral belief strength, (e) normative belief strength 
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and corresponding motivation to comply, (f) control belief strength and 

corresponding control belief power, and (g) subjective knowledge; Section 3  

handwashing outcome evaluation; and Section 4 self-reported handwashing 

behavior. 

 However, in Section 5 demographic information, the response options for 

three items; (a) current position title, (b) ethnic identification, and (c) highest level 

of education attained were changed to reflect the cultural context in Taiwan, 

ROC. First, four position titles on the English version of the questionnaire; 

Kitchen manager, Assistant kitchen manager, Food prep, and Foodservice 

assistant were replaced by Executive chef, Chef, Sous chef, and Kitchen 

assistant to correspond to the positions generally available in foodservice setting 

in Taiwan, ROC. Second, ethnic identification categories (i.e., African-American, 

Asian/Pacific Islander, White/Non-Hispanic, Hispanic, and Native American) on 

the English version of the questionnaire were deemed inapplicable to the 

Taiwanese sample and were replaced by (a) Taiwanese, (b) Cantonese, (c) 

Aboriginal, and (d) other (please specify). In order to address slight differences in 

the educational system between Taiwan, ROC and the US and to make the 

response options pertaining to the highest level of education attained more easily 

understood for the Taiwanese sample, the education levels were adjusted. For 

the question “What is the highest level of education you have received?”, the five 

response options in English were (a) Less than high school, (b) Some high 

school, (c) High school diploma, (d) Vocational/ Technical school, (e) Some 

college/ Associate degree, and (f) Undergraduate degree (B.A., B.S., etc.). The 
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nine options on the Mandarin Chinese version of the questionnaire were (a) Less 

than senior high, (b) Completed senior high, (c) Some senior high, (d) Completed 

vocational/ technical school, (e) Some vocational/ technical school, (f) Completed 

associate degree, (g) Some associate degree, (h) Completed college/ 

undergraduate degree, (i) Some college/ undergraduate degree. A copy of the 

translated FS/HB-76 used for Study 2, the examination of Taiwanese foodservice 

workers‟ handwashing behavior, may be found in Appendix E. 

Data Collection 

 For Study 1, examining US foodservice workers‟ handwashing behavior, 

data collection using a group-administered survey method was conducted in the 

Fall of 2009 at two major four-year universities, one in the Southwestern portion 

and the other in the Northeastern portion of the US. The sample was comprised 

of students majoring in the Hospitality Management and Culinary Arts Programs. 

Participants represented US foodservice workers as they were currently 

employed in foodservice at the time of data collection. Regarding the protocol for 

data collection, the questionnaires were distributed by the researcher or a faculty 

research associate during regular class time as part of the introduction to a class 

discussion on the topic of food safety. During the recruitment process, the 

students were given a brief introduction to the purpose of the study and informed 

that their participation was voluntary and that they could withdraw at any time 

without penalty. Due to the sensitive nature of the research topic, participants 

were assured that their responses and identity would be kept in the strictest 

confidence (Clayton, Griffith, Price, & Peters, 2002). Such procedure helped to 
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enhance the response rate and minimize the apprehension that may impact the 

honesty of responses (Jenner, Watson, Miller, Jones, & Scott, 2002). Participants 

returned the completed questionnaires to the researcher or the faculty research 

associate before leaving the class session. The sociodemographic 

characteristics of the US foodservice worker sample can be found in Appendix F. 

Study 2, examining Taiwan, ROC foodservice workers‟ handwashing 

behavior, was approved by the IRB for the Protection of Human Subjects at TTU 

in October, 2010 (Proposal: 502539 Understanding Handwashing Behavior of 

Taiwanese Food Workers). Following the IRB approval, data were collected in 

the Fall of 2010 at two major four-year universities, one in the Southwestern 

portion and the other in the Northwestern portion of Taiwan, ROC. The sample 

was comprised of undergraduate students majoring in Hospitality Management 

and Culinary Arts Programs. Participants represented Taiwan, ROC foodservice 

workers as they were currently employed in foodservice at the time of data 

collection. Similarly, the group-administered survey method was used. The same 

protocol carried out with the US sample was employed. As part of the 

introduction to a class discussion on the topic of food safety and to recruit 

participants, the faculty research associate explained the purpose of the study. In 

addition to the information presented on the informational sheet (See Appendix 

D), students were ensured that their participation in the study was voluntary and 

that the decision not to participate or to withdraw at any time would not result in 

any penalty. Further, the issue of confidentiality was emphasized during this 

recruitment process. Completed questionnaires were returned to the faculty 
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research associate by the end of the class session. The sociodemographic 

characteristics of the Taiwan, ROC foodservice worker sample can be found in 

Appendix G. 

Constructs and Variables 

Extended TpB Constructs and Related Indicating Variables 

Behavioral belief construct. Behavioral beliefs were comprised of two 

parts: (a) behavioral belief strength and (b) outcome evaluation (Ajzen, 2001).  

Behavioral belief strength was assessed using eight items:  

A. “If I wash my hands whenever I should at work, my customers will 

not get a foodborne illness from eating in the restaurant.”, 

B. “If I wash my hands whenever I should at work, I will not be able to 

do all of my assigned duties on time.” (reverse scored),  

C. “If I wash my hands whenever I should at work, my hands will 

become dry, cracked, and reddened.” (reverse scored),  

D. “If I wash my hands whenever I should at work, I will protect myself 

and/or co-workers from foodborne illnesses.”, 

E. “If I wash my hands whenever I should at work, I will protect my 

family and/or persons I live with from foodborne illnesses.”,  

F. “If I wash my hands whenever I should at work, I will feel good 

about my activities to protect customers from foodborne illnesses.”,  

G. “If I wash my hands whenever I should at work, I will influence the 

handwashing behavior of other co-workers.”, and 

H. “If I wash my hands whenever I should at work, I will be doing what 

my customers expect of me”.  
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All items were anchored by a 7-point Likert-type scale ranging from 1 (strongly 

disagree) to 7 (strongly agree). Each of these variables was treated as a 

continuous variable.  

Outcome evaluation was assessed using eight items:  

A. “My customers not getting a foodborne illness from eating in the 

restaurant is:”,  

B. “Not being able to perform all of my assigned duties on time is:”,  

C. “My hands becoming dry, cracked, and reddened is:”,  

D. “Protecting myself and/or co-workers from foodborne illnesses is:”,  

E. “Protecting my family and/or persons I live with from foodborne 

illnesses is:”,  

F. “Feeling good about my activities to protect customers from 

foodborne illnesses is:”,  

G. “Influencing the handwashing behavior of other co-workers is:”, and  

H. “Doing what my customers expect of me is:”.  

 

All items were anchored by a 7-point Likert-type scale ranging from 1 (extremely 

bad) to 7 (extremely good). Each of these variables was treated as a continuous 

variable. The previous research by O‟Boyle et al. (2002) only examined 

behavioral belief strength using 14 items anchored by a 7-point Likert-type scale 

ranging from 1 (extremely unlikely) to 7 (extremely likely) of which two were 

repeated in and six were adapted for the present study. The score for behavioral 

belief was computed by multiplying each of the behavioral belief strengths by its 

corresponding outcome evaluation, and resulting products were summed over all 

accessible behavioral outcomes (Ajzen, 2006). The resulting behavioral belief-

sum variable was also treated as a continuous variable. 
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Normative belief construct. Normative beliefs were comprised of two parts: 

(a) normative belief strength and (b) motivation to comply (Ajzen, 2001).  

Normative belief strength was assessed using six items:  

A. “The kitchen manager/chef thinks I should wash my hands 

whenever I should at work.”,  

B. “The customers think I should wash my hands whenever I should at 

work.”,  

C. “The health inspector thinks I should wash my hands whenever I 

should at work.”,  

D. “My co-workers think I should wash my hands whenever I should at 

work.”,  

E. “My family and/or persons I live with thinks I should wash my hands 

whenever I should at work.”, and  

F. “The owner/general manager thinks I should wash my hands 

whenever I should at work.”  

 

Motivation to comply was assessed using six items:  

A. “Generally speaking, I do what the kitchen manager/chef thinks I 

should do.”,  

B. “Generally speaking, I do what the customers think I should do.”,  

C. “Generally speaking, I do what the health inspector thinks I should 

do.”,  

D. “Generally speaking, I do what my co-workers think I should do.”,  

E. “Generally speaking, I do what my family and/or persons I live with 

think I should do.”,  

F. “Generally speaking, I do what the owner/general manager thinks I 

should do.”  
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All items were anchored by a 7-point Likert-type scale ranging from 1 (strongly 

disagree) to 7 (strongly agree). Each of these variables was treated as a 

continuous variable. The previous research by O‟Boyle et al. (2002) only 

examined normative belief strength using seven items of which only one referent 

other (co-workers) was repeated in the current research. The score for normative 

belief was computed by multiplying each of the normative belief strengths by its 

corresponding motivation to comply, and the resulting products were summed 

over all accessible referent others (Ajzen, 2006). The resulting normative belief-

sum variable was also treated as a continuous variable. 

Control belief construct. Control beliefs were comprised of two parts: (a) 

control belief strength and (b) control belief power (Ajzen, 2001).  

Control belief strength was assessed using eight items:  

A. “There are signs at many places in the kitchen reminding me to 

wash my hands whenever I should at work.”,  

B. “The restaurant has trained me how to properly wash my hands.”,  

C. “During a normal shift at work, I have as much time as I need to 

wash my hands whenever I should.”,  

D. “During a busy shift at work, I do not have time at all to wash my 

hands whenever I should.” (reverse scored),  

E. “I think the locations of the handwashing sinks in the restaurant‟s 

kitchen are convenient.”,  

F. “Handwashing soaps available in the restaurant‟s kitchen are gentle 

for hands.”,  

G. “Soaps and paper towels are always available in the restaurant‟s 

kitchen.”, and  

H. “The restaurant owner/general manager always monitors and 

enforces the handwashing rules“.  
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Control belief power was assessed using eight items:  

A. “Having signs at many places in the kitchen to remind me makes it 

easier to wash my hands whenever I should at work.”,  

B. “Having training on how to properly wash my hands makes it easier 

for me to wash my hands whenever I should at work.”,  

C. “Having as much time as I need during the normal shift makes it 

easier to wash my hands whenever I should at work.”,  

D. “Not having time during the busy shift makes it more difficult to 

wash my hands whenever I should at work.” (reverse scored),  

E. “Having the handwashing sinks conveniently located in the 

restaurant‟s kitchen makes it easier to wash my hands whenever I 

should at work.”,  

F. “Having handwashing soaps that are gentle on the hands available 

in the restaurant‟s kitchen makes it easier to wash my hands 

whenever I should at work.”,  

G. “Always having handwashing soaps and paper towels available in 

the restaurant‟s kitchen makes it easier to wash my hands 

whenever I should at work.”, and  

H. “Always having the restaurant owner/general manager monitor and 

enforce the handwashing rules makes it easier to wash my hands 

whenever I should at work”.  

 

All items were anchored by a 7-point Likert-type scale ranging from 1 (strongly 

disagree) to 7 (strongly agree). Each of these variables was treated as a 

continuous variable. The previous research by O‟Boyle et al. (2002) only 

examined control belief strength using five items anchored by a 7-point Likert-

type scale ranging from 1 (extremely unlikely) to 7 (extremely likely) of which two 

were adapted for the present study. The score for control belief was computed by 

multiplying each of the control belief strengths by its corresponding control belief 
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power, and the resulting products were summed over all accessible facilitators 

and impediments to performing the behavior (Ajzen, 2006). The resulting control 

belief-sum variable was also treated as a continuous variable. 

Attitude construct. Attitude was assessed using six semantic differential 

scales in response to the statement  “To me,  washing my hands whenever I 

should at work is ……..”. The six anchors were:  

A. “extremely good - extremely bad”,  

B. “sanitary - unsanitary”,  

C. “useful - useless”,  

D. “responsible - not responsible”,  

E. “soothing - irritating”, and  

F. “required - not required”.  

 

Participants provided responses on an interval scale ranging from 1 to 7. Each of 

these variables was treated as a continuous variable. The previous research 

conducted by O‟Boyle et al. (2002) examined attitudes using eight semantic 

differential scales of which only one (soothing/irritating) was repeated in the 

present study. The score for attitude was computed by summing the item 

responses and dividing by the number of items answered by each participant 

(Mullan & Wong, 2009). The resulting attitude-mean variable was also treated as 

continuous variable.  

Subjective norm construct. Subjective norm was assessed using four 

items:  

A. “Most people whose opinions I value think I should wash my hands 

whenever I should at work.”,  
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B. “Most people who are important to me think I should wash my 

hands whenever I should at work.”,  

C. “Most people who are important to me would wash their hands 

whenever they should at work if they had my job.”, and  

D. “Most people whose opinion I value would wash their hands 

whenever they should at work if they had my job”.  

 

The first two items, if analyzed together, are likely to have low variability because 

significant others, in general, are likely to approve or disapprove of behaviors 

(Ajzen, 2001). Therefore, the inclusion of the last two items is necessary. These 

items are considered “descriptive” norms (i.e., whether important others 

themselves perform the behavior in question). All items were anchored by a 7-

point Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree). 

Each of these variables was treated as a continuous variable. The previous 

research conducted by O‟Boyle et al. (2002) examined subjective norm using 

one item: “Most people who are important to me think I should follow the 

hospital‟s handwashing protocol.” on an interval scale ranging from 1 (extremely 

unlikely) to 7 (extremely likely). The score for subjective norm was computed by 

summing the item responses and dividing by the number of items answered by 

each participant (Mullan & Wong, 2009). The resulting subjective norm-mean 

variable was also treated as continuous variable. 

Perceived behavioral control construct. Capability and controllability were 

considered to represent perceived behavioral control.  

Capability was measured using two items:  

A. “If I want to, I can wash my hands whenever I should at work.” and  
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B. “For me, washing my hands whenever I should at work is NOT 

possible” (reverse scored).  

 

Controllability also was measured using two items:  

A. “I have complete control over whether or not I wash my hands 

whenever I should at work.” and  

B. “It is mostly up to me to wash my hands whenever I should at 

work”.  

 

All items were anchored by a 7-point Likert-type scale ranging from 1 (strongly 

disagree) to 7 (strongly agree). Each of these variables was treated as a 

continuous variable. The previous research conducted by O‟Boyle et al. (2002) 

examined perceived behavioral control using two determinants: capability and 

controllability. Each determinant was measured using a single item: “If I want to, I 

can find a way to adhere to the hospital‟s handwashing protocol.” and “How 

much control do you have over whether or not you follow the hospital‟s 

handwashing protocol?” respectively. Both items were assessed on an interval 

scale ranging from 1 (capability = extremely unlikely, controllability = very little 

control) to 7 (capability = extremely likely, controllability = complete control). The 

score for perceived behavioral control was computed by summing the item 

responses and dividing by the number of items answered by each participant 

(Mullan & Wong, 2009). The resulting perceived behavioral control-mean variable 

was also treated as continuous variable. 

Subjective knowledge construct. Subjective knowledge was assessed 

using seven items:  
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A. “I do not feel very knowledgeable about the right way to wash my 

hands.” (reverse scored),  

B. “I know a lot about the right way to wash my hands.”,  

C. “Among my co-workers, I am one of the „experts‟ on how to 

properly wash my hands.”,  

D. “Compared to most other people, I know less about how to properly 

wash my hands.” (reverse scored),  

E. “I know why proper handwashing is important.”,  

F. “I know when proper handwashing is necessary.”, and  

G. “I know how to wash my hands the correct way”.  

 

All items were anchored by a 7-point Likert-type scale ranging from 1 (strongly 

disagree) to 7 (strongly agree). Each of these variables was treated as a 

continuous variable. Items 1 through 4 are similar to those in a standardized 

subjective knowledge scale developed by Flynn and Goldsmith (1999) in 

measuring consumer‟s product knowledge. These four items were adapted to 

correspond to the context of the current study. The remaining three items were 

added in accordance with general food safety training on handwashing that 

present (a) the reasons why handwashing is important, (b) when or the 

occasions where handwashing should be performed, and (c) the correct 

protocols or how to properly wash hands (Handwashingforlife.com, 2010). The 

previous research by O‟Boyle et al. (2002) did not examine either objective or 

subjective knowledge. Past research has indicated low reliability (Cronbach‟s‟s 

alpha) on objective knowledge measurement scales (Chiou, 2000). Therefore, 

subjective knowledge was used to address foodservice worker‟s knowledge on 

handwashing. The score for subjective knowledge was computed by summing 
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the item responses and dividing by the number of items answered by each 

participant (Flynn & Goldsmith, 1999). The resulting subjective knowledge-mean 

variable was treated as a continuous variable. 

Behavioral intentions. Participant intentions to wash their hands whenever 

they should at work were assessed using three items:  

A. “I will make an effort to wash my hands whenever I should at 

work.”,  

B. “I intend to wash my hands whenever I should at work.”, and  

C. “I plan to wash my hands whenever I should at work”.  

 

These items are similar to those in the TpB questionnaire sample provided by 

Ajzen (2001), inasmuch as participants were asked if they made an effort to, 

intended to, and planned to wash their hands whenever they should at work. 

Items were anchored by a 7-point Likert-type scale ranging from 1 (strongly 

disagree) to 7 (strongly agree). Each of these variables was treated as a 

continuous variable. The previous research conducted by O‟Boyle et al. (2002) 

examined behavioral intention using five interval scales in response to the 

following item: “I intend to follow the unit‟s handwashing protocol (a) in every 

situation in which it is indicated, (b) when the patient has an infection, (c) when 

there is adequate time, (d) when my hands are sore or chapped, and (e) when 

there is a patient crisis situation.”, ranging from 1 (extremely unlikely) to 7 

(extremely likely). The score for behavioral intentions was computed by summing 

the item responses and dividing by the number of items answered by each 
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participant (Mullan & Wong, 2009). The resulting intention-mean variable was 

treated as a continuous variable. 

Previous handwashing behaviors. Previous handwashing behaviors were 

assessed using eight natural metric scale scenarios based on handwashing 

behavior during a typical work shift:  

A. “How many times out of 10 would you say you wash your hands 

with soap before beginning to prepare food?”,  

B. “If you have to stop working to do something else like answer the 

telephone, eat, or smoke, how many times out of 10 would you say 

you wash your hands with soap before going back to food 

preparation?”,  

C. “How many times out of 10 would you say you wash your hands 

with soap between tasks?”,  

D. “How many times out of 10 would you say you wash your hands 

with soap after touching raw meat or other potentially hazardous 

food?”,  

E. “After handling dirty dishes, how many times out of 10 would you 

say you wash your hands with soap?”,  

F. “Before you put on your gloves, how many times out of 10 would 

you say you wash your hands with soap?”,  

G. “After you have touched your mouth, eyes, or any body parts, how 

many times out of 10 would you say you wash your hands with 

soap?”, and  

H. “After you cough or sneeze, how many times out of 10 would you 

say you wash your hands with soap?”  

 

Participants provided responses on an interval scale based on the number of 

times ranging from 0 out of 10 (times) to 10 out of 10 (times). Each of these 
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variables was treated as a continuous variable. The previous research conducted 

by O‟Boyle et al. (2002) examined previous behaviors using eight natural metric 

scale scenarios based on handwashing behavior in regard to infection control 

procedures. Participants provided responses on an interval scale based on 

percentage of time ranging from 0% to 100%. One known study using TpB in 

examining handwashing behavior in the foodservice context did not measure 

behavior at all. Though, the researchers contended that relating behavior 

measure to behavioral intention would provide a fuller understanding of 

foodservice workers‟ beliefs and handwashing behavior (Pilling, Brannon, 

Shanklin, Howells, & Roberts, 2008).   

Demographic Variables 

Years of foodservice work experience. The information on the 

respondents‟ years of foodservice work experience was obtained from only one 

response to the question: “How many years have your worked in foodservice?” 

The response options consisted of (1) Less than 1 year, (2) 1-5 years, (3) 6-10 

years, (4) 11-15 years, and (5) More than 15 years. The variable was treated as 

a nominal variable. 

 Training in food safety and types of training received. The information on 

whether or not the respondents received any previous food safety training was 

obtained from only one response to the question: “Have you ever had food safety 

training?” with a “yes” or “no response format. The variable was treated as a 

nominal variable. If the respondents answered “yes” to the previous question, 
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they were asked to respond to a follow-up question: “If Yes, which of the 

following best describes the training?” The response options consisted of (1) 

Video, (2) Computer/Internet, (3) Printed material, (4) Demonstration/Advise, (5) 

Formal course, and (6) Job orientation. All options that apply to the respondents 

were selected. Therefore, each of the training types was treated as an individual 

nominal variable. 

Certification in food safety. The information on whether or not the 

respondents received any food safety certification was obtained from only one 

response to the question: “Do you have food safety certification (such as 

ServSafe®)?” with a “yes” or “no response format. The variable was treated as a 

nominal variable. 

Years of current employment in foodservice. The information on the 

respondents‟ years of current employment in foodservice was obtained from only 

one response to the question: “How long have you been employed at your 

current foodservice establishment?” The response options consisted of (1) Less 

than 1 year, (2) 1-5 years, (3) 6-10 years, (4) 11-15 years, and (5) More than 15 

years. The variable was treated as a nominal variable. 

Current position title and years in current position. The information on the 

respondents‟ position title was obtained from only one response to the question: 

“What is your current position title?” The response options consisted of (1) 

Kitchen manager, (2) Assistant kitchen manager, (3) Cook/Line cook, (4) Food 

prep, (5) Foodservice assistant, (6) Dishwasher, (7) Server, (8) Other. The 
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variable was treated as a nominal variable. The follow-up to the previous 

question was: “How long have you been in this position?” The response options 

consisted of (1) Less than 1 year, (2) 1-5 years, (3) 6-10 years, (4) 11-15 years, 

and (5) More than 15 years. The variable was treated as a nominal variable. 

Weekly work hours. The information on the respondents‟ weekly work 

hours was obtained from the response to the question: “How many hours do you 

work per week?” with an open-ended response format. The variable was treated 

as a continuous variable. 

Birth year. The information on the respondents‟ birth year was obtained 

from the response to the question: “In what year were you born?” with an open-

ended response format (i.e., 19____ ). The variable was treated as a continuous 

variable. The respondents‟ age then was computed in the data analysis phase by 

subtracting the reported birth year from 2010. The resulting age variable was 

treated as a continuous variable. 

Gender. The information on the respondents‟ gender was obtained from 

only one response to the question: “Gender?” The response options consisted of 

(1) Male and (2) Female. The variable was treated as a nominal variable. 

Ethnic identification. The information on the respondents‟ ethnic 

identification was obtained from only one response to the question: “Which of the 

following best describes your ethnic identification?” The response options 

consisted of (1) African-American, (2) Asian/Pacific Islander, (3) White/Non-
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Hispanic, (4) Hispanic, (5) Native American, and (6) Other. The variable was 

treated as a nominal variable. 

Highest level of education attained. The information on the respondents‟ 

highest level of education attained was obtained from only one response to the 

question: “What is the highest level of education you have received?” The 

response options consisted of (1) Less than high school, (2) Some high school, 

(3) High school diploma, (4) vocational/Technical school, (5) Some 

college/Associate degree, (6) Undergraduate degree (B.A., B.S., etc.), and (7) 

Other. The variable was treated as a nominal variable. 

Marital status. The information on the respondents‟ marital status was 

obtained from only one response to the question: “Marital Status?” The response 

options consisted of (1) Single, (2) Married, (3) Widowed, and (4) Divorced. The 

variable was treated as a nominal variable. 

Data Analysis 

Data Screening 

 To ensure the quality of the data sets, a screening process was conducted 

prior to the data analysis. Each variable was examined using descriptive 

statistics (i.e., frequency, mean, median, range, minimum, maximum, skewness, 

and kurtosis) along with histogram to allow comparison to the normal curve. 

Results from data screening indicated values within range and acceptable 

normality. Next, the data sets were processed to uncover missing values. Any 

missing value identified was replaced with the “neutral” value related to each of 
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the variables with the exception of demographic variables. Missing values to the 

demographic information categories were treated as non-response. 

Validity and Reliability 

 In order to assess the validity of construct scales, confirmatory factor 

analysis (CFA) of the measurement model was conducted using the Analysis of 

Moment Structures version 16 (AMOS16). The CFA identified whether the 

observed measurement variables (i.e., indicators) reflected the latent constructs 

(i.e., factors) that were determined a priori (Brown, 2006). The construct 

indicators were restricted to their respective factors. In the specification of 

parameters, factors were allowed to correlate with each other. The use of CFA 

allows the specification of causal relationships between observed measurement 

variables and latent constructs while at the same time taking into account item-

level measurement error (Pai et al., 2007). Further, in cross cultural research 

CFA may be used to evaluate whether the factor structures are equivalent in 

different cultures. Such evaluation using CFA can be conducted by (a) obtaining 

similar data in each culture or (b) testing data from one culture against the factor 

model established in the other (Watkins, 1989). 

For current research, the measurement model evaluated the relationships 

between 24 variables and 5 constructs (i.e., attitude, subjective norm, perceived 

behavioral control, subjective knowledge, and intention). The decision was made 

to simplify the measurement model by excluding the belief constructs and the 

behavioral measures. The three belief constructs (i.e., behavioral belief, 
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normative belief, and control belief) were not included in the measurement model 

in light of the content validity established in the instrument development phase 

where results from the discussion group were found to be aligned with reports 

from previous studies in eliciting foodservice workers‟ widely held beliefs about 

handwashing. Further, according to Ajzen (2006) the beliefs measures may 

demonstrate inconsistency because different individuals may have either positive 

or negative inclination toward certain considerations.  

Self-reported handwashing behavior also was not included in the 

measurement model. The rationale was that the eight items measuring 

handwashing performance constitute behavioral frequency rather than a 

construct per se. The direct frequency measures can sufficiently acquire valid 

information on how often foodservice workers wash their hands in different work 

related scenarios. 

In evaluating the degree of model fit, Reise, Widaman, and Pugh (1993) 

noted that the use of two or more “practical” indices of fit is preferred. They 

further suggested that the decision whether to accept or reject a CFA model 

should not depend solely on the statistical grounds. Rather, considerations 

should be given also to theory, judgment, and logical argument in defending the 

adequacy of any estimated CFA model. These suggestions were followed in 

evaluating the fit of the measurement model to validate the construct scales.  

The current research employed the goodness-of-fit indices with associated 

criteria: (a) the ratio of chi-square to degrees of freedom (values less than 5 
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acceptable, values less than 2 excellent), (b) Comparative Fit Index (CFI: >.90 

acceptable, >.95 excellent), (c) Tucker-Lewis Index (TLI: >.90 acceptable, >.95 

excellent), (d) Goodness-of-Fit Index (GFI: >.85 acceptable), and (e) Root Mean 

Square Error of Approximation (RMSEA: <.08 acceptable, <.05 excellent) (Keith, 

2006; Pai et al., 2007; Reise, et al., 1993; Taylor, Bagby, & Parker, 2003).  

In addition to assessing the overall adequacy of the measurement model, 

specific components also were evaluated to judge convergent and discriminant 

validities (Bansal & Taylor, 2002). Factor loadings were examined to determine if 

items represented their intended factors (convergent validity). Inter-factor 

correlations were examined to determine conceptual distinctions among the 

latent constructs (discriminant validity).  

To assess the reliability of the construct scales, each scale was 

independently tested for Cronbach‟s alpha value. Following the recommendation 

by Francis et al. (2004) in conducting TpB applied research, the value of .60 or 

above was adopted as the acceptability threshold for the current research. Also, 

Cortina (1993) provided the rationale for using less stringent Cronbach‟s alpha 

value than the conventional value of .70 (Cronbach, 1951). It has been 

demonstrated that coefficient alpha value can be exaggerated by the sheer 

number of items in the scale despite low average item intercorrelation or 

multidimensionality. Further, the Cronbach‟s coefficient alpha is merely a function 

of interrelatedness of items (i.e., internal consistency) but not necessarily a 

reflection of items‟ homogeneity (i.e., unidimensionality). Reliability of a multi-item 

scale requires both internal consistency and unidimensionality. Thus, strictly 
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relying on the Cronbach‟s alpha value alone may be misleading in evaluating 

scale reliability (Cortina, 1993). The approach taken in the current research was 

to determine the scale reliability using not only Cronbach‟s alpha value but also 

the assessments of scale dimensionality and content validity.    

Statistical Analyses 

 For descriptive purposes, appropriate descriptive statistics including 

means, standard deviations, and frequency and percentage distributions were 

calculated for all of the extended TpB constructs and handwashing behavior as 

well as demographic variables. The statistical Package for the Social Sciences 

16.0 (SPSS 16) was used to analyze the data. 

Structural equation modeling (SEM) with a maximum likelihood method 

using AMOS 16 was employed as the main statistical procedure to answer the 

research questions and to test the 12 hypotheses. The SEM was used to validate 

the adequacy of the extended TpB in explaining and predicting the handwashing 

behavior of foodservice workers both in the US and in Taiwan, ROC. The 

assessment of the model fit employed various goodness-of-fit indices with 

determining criteria: (a) the ratio of chi-square to degrees of freedom (values less 

than 5 acceptable, values less than 2 excellent), (b) Comparative Fit Index (CFI: 

>.90 acceptable, >.95 excellent), (c) Tucker-Lewis Index (TLI: >.90 acceptable, 

>.95 excellent), (d) Goodness-of-Fit Index (GFI: >.85 acceptable), and (e) Root 

Mean Square Error of Approximation (RMSEA: <.08 acceptable, <.05 excellent) 

(Keith, 2006; Pai et al., 2007; Reise et al., 1993; Taylor et al., 2003). Further, 
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SEM offers path analysis allowing the examination of the hypothesized 

relationships between behavioral beliefs, normative beliefs, control beliefs, 

attitude, subjective norm, perceived behavioral control, subjective knowledge, 

intention, and handwashing behavior. The relationships tested are presented in 

Figure 3.2.   

Figure 3.2. Hypothesized Model of the Extended Theory of Planned Behavior. 
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CHAPTER IV 

FACTORS DRIVING US FOODSERVICE WORKERS‟ HANDWASHING 

BEHAVIOR: AN EXTENDED THEORY OF PLANNED BEHAVIOR APPROACH 

Abstract 

 This study proposed an extended Theory of Planned Behavior (TpB) 

based model to investigate the relationships among ecological factors and 

handwashing behavior in US foodservice settings. Using a self-administered 

survey, data were collected in Fall 2009 from a convenience sample (N = 265) of 

undergraduate students majoring in (a) Culinary Arts and (b) Hospitality 

Management programs with foodservice work experience. The sample was 

recruited at two major four-year universities, one in the Southwestern portion and 

the other in the Northeastern portion of the US. A hypothesized extended TpB 

model was tested using the SEM technique. Results indicated the capability of 

utilizing the TpB to explain handwashing behavior of US foodservice workers. 

Findings revealed no significant relationship between handwashing intention and 

previous handwashing performance. Of the basic TpB motivational factors (i.e., 

attitude, subjective norm, perceived behavioral control), only attitude influenced 

handwashing intention. Subjective knowledge, as an extension to the TpB, was 

found to have significant impact and direct influence on handwashing intention, 

subjective norm, and perceived behavioral control.   

Key Words: handwashing, US foodservice, Theory of Planned Behavior 

 



Texas Tech University, Pattarapong Burusnukul, May 2011 

120 

Introduction 

Annually in the United States (US), millions of consumers are affected by 

foodborne illnesses. According to an estimate by the Federal Centers for Disease 

Control and Prevention (CDC), each year in the US 9.4 million cases of 

foodborne illness result in hospitalizations (55,961) and deaths (1,351) (Scallan 

et al., 2011). The consequences of foodborne illnesses not only impact the health 

of those affected but contribute to economic costs estimated at billions of dollars 

in the US including lost wages by sick persons and/or their care takers as well as 

monetary loss penalizing any foodservice establishment that is linked to a 

foodborne outbreak (Clayton & Griffith, 2004; Mitchell, Fraser, & Bearon, 2007; 

Pragle, Harding, & Mack, 2007).     

The increase in restaurant outlets (Greig, Todd, Bartleson, & Michaels, 

2007) and the consumption trend of meals eaten away from home (Sneed & 

Strohbehn, 2008) heighten the risk of consumers contracting foodborne illnesses 

originating in commercial foodservice settings (Mitchell et al., 2007). This is 

evident with reports suggesting more foodborne illness outbreaks implicated to 

food workers in restaurants (Greig et al., 2007; Todd, Greig, Bartleson, & 

Michaels, 2007). Unsafe food handling practices result in the transmission of 

foodborne pathogens to ready-to-eat foods causing foodborne illnesses 

(Redmond, Griffith, Slader, & Humphrey, 2004). In a foodborne outbreak, 

hundreds or even thousands of individuals can experience illnesses caused by 

the same source of contamination because food workers fail to practice food 

safety behaviors (Greig et al., 2007; Todd et al., 2007; Michaels et al., 2004).  
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Failure to properly wash hands when necessitated has been cited as the 

leading cause contributing to foodborne illness outbreaks (Green et al., 2007; 

Greig et al., 2007; Michaels et al., 2004). Contaminated hands serve as the 

vehicle that repeatedly transfers foodborne pathogens and further facilitates 

cross contamination around the kitchen environment and in preparation and 

manipulation of ready-to-eat foods which require no further cooking or heating 

before consumption (Redmond et al., 2004). Therefore, inadequate and improper 

handwashing often lies at the root of the chain of circumstances contributing to 

foodborne illnesses and outbreaks (Allwood, Jenkins, Paulus, Johnson, & 

Hedberg, 2004; Michaels et al., 2004). 

Findings from research on hand hygiene practices in foodservice 

establishments indicate that food workers‟ compliance with handwashing 

standard is sub-optimal (Green et al., 2007; Michaels et al., 2004). 

Epidemiological researchers agree that the inadequacy of handwashing practices 

by food workers is a critical factor contributing to foodborne illness outbreaks 

originating in retail foodservice establishments (Allwood et al., 2004; Clayton & 

Griffith, 2004; Michaels et al., 2004; Mitchell et al., 2007; Paez, Strohbehn, & 

Sneed, 2007; Sneed & Strohbehn, 2008; Strohbehn, Sneed, Paez, & Meyer, 

2008). The noncompliance rate and alarming foodborne outbreak statistics call 

attention to the need to address improvement of food workers‟ hygiene practices 

(Green et al., 2007, Green & Selman, 2005; Strohbehn et al., 2008). 

Educational training is currently used as a primary intervention to promote 

food safety in the foodservice industry. Despite the conventional wisdom 
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indicating that training influences the implementation of food safety behavior, 

mixed results are often reported by studies investigating behavioral change as an 

outcome of food safety training (Clayton, Griffith, Price, & Peters, 2002; York, 

Brannon, Roberts, Shanklin, & Howells, 2009). Training alone does not always 

guarantee food workers will engage in routine acceptable safe food handling 

practices (Arendt & Sneed, 2008; Clayton et al., 2002; Green & Selman, 2005; 

Henroid & Sneed, 2004). In light of this shortcoming, researchers argue that 

currently most implemented education or training programs typically have a 

narrow focus with emphasis on presenting science-based facts about the causes 

of foodborne illness and behavioral prescription, ignoring the ecological factors 

and barriers in the work environment that influence the transfer of training and 

resulting knowledge into acceptable practice (Mitchell et al., 2007; Pragle et al., 

2007).   

In order to achieve successful behavioral change, a range of personal, 

social, and environmental factors as well as barriers to performing food safety 

practices in retail foodservice establishments need to be addressed. Research 

shows relying on educational training alone is ineffective and likely to produce 

limited results (Allwood et al., 2004; Green et al., 2007; Green & Selman, 2005; 

Pragle et al., 2007). Therefore, a comprehensive intervention program that 

incorporates an educational component and addresses the ecological factors 

influential to the performance of handwashing behavior in the organizational 

infrastructure is needed to ensure optimal results (Green & Selman, 2005). 
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To achieve an effective intervention program that can successfully change 

workers‟ behavior and increase handwashing compliance in the foodservice 

setting, first, there needs to be a comprehensive and thorough understanding of 

the relationships between various factors influencing handwashing behavior. 

However, the majority of academic research on handwashing in foodservice is 

descriptive of current practices and addresses factors influencing handwashing 

behavior on an ad hoc basis. Very few studies provide a theoretical background 

(Clayton & Griffith, 2008). Empirical research that includes a theoretical model 

would provide a heuristic view of the relationships between the key motivational 

factors addressing the performance of handwashing behavior. This study 

investigates US foodservice workers‟ handwashing behavior by incorporating the 

psychology-based Theory of Planned Behavior (TpB) for examining relevant 

factors influencing handwashing practices. The following research question was 

developed to guide the study and to evaluate the applicability of the theory to the 

study context, “Can the extended TpB adequately explain and predict US 

foodservice workers’ handwashing behavior?”   

Literature Review 

Foodborne Illnesses  

 Foodborne illnesses are caused by the ingestion of foods contaminated 

with pathogenic agents. Foodborne pathogens that have been identified by food 

safety experts as easily transmitted through foods and causing severe illnesses 

include Norovirus, Salmonella, Shigella, Enterohemorrhagic or Shiga-toxin 
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producing E. Coli, and Hepatitis A virus (HAV) (i.e., the “Big 5”) (Food and Drug 

Administration [FDA], 2010). Bacteria such as Salmonella are commonly found in 

potentially hazardous foods (e.g., poultry, meat, unprocessed milk, eggs, water) 

when appropriate conditions and nutrients that accommodate bacterial growth 

present (Rutherford, 2010) while viruses such as E. Coli only multiply in human 

or animals but can survive on hard surfaces for a number of days or weeks. 

Consumption of foods infected with bacteria or contaminated with viruses can 

introduce pathogenic agents into the consumer‟s digestive system causing 

foodborne illnesses (Todd et al., 2007).  

 The CDC has identified three major categories of factors contributing to 

foodborne illness outbreaks: (a) factors that allow pathogens to survive in the 

food (e.g., insufficient time and temperature during initial cooking and heat 

processing), (b) factors that allow proliferation of bacterial pathogens (e.g., 

inadequate cold-holding temperature, insufficient time and temperature during 

hot-holding), and (c) contamination factors (e.g., direct consumption of raw 

products contaminated by pathogens from animal or environmental source during 

manufacturing and distribution, unsafe food handling practices) (Greig et al., 

2007; Michaels et al., 2004). Of these factors, contamination due to unsafe food 

handling behaviors is likely to produce the highest risks that lead to foodborne 

illnesses (Sneed & Strohbehn, 2008). Contamination of foods is possible through 

(a) bare-hand contact with ready-to-eat foods, (b) food handling while ill or 

infected with pathogens, (c) inadequate cleaning of processing and/or 
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preparation equipment and utensils, and (d) failure to properly wash hands when 

necessary (Greig et al., 2007).  

  In response to unsafe food handling behaviors, preventive measures are 

taken as safeguards against foods being contaminated. For instance, use of 

gloves and exclusion of infected food workers are generally implemented to 

avoid bare-hand contact with ready-to-eat foods and food handling while ill or 

infected with pathogens, respectively (Green et al., 2007; Michael et al., 2004; 

Montville, Chen, & Schaffner, 2001). However, these preventive measures are 

not without limitations.  

Research has shown that the type of gloves used in foodservice are 

generally of poor quality and not effective as a barrier in preventing the 

transmission of pathogenic microorganisms (Fendler, Dolan, & Williams, 1998). 

The permeable nature of foodservice gloves allows the transfer of pathogens 

from contaminated hand surface to ready-to-eat foods (Montville et al., 2001). 

Further, foodservice workers generally engage in misusage and false sense of 

security associated with the use of gloves (Fendler et al., 1998; Lynch, Phillips, 

Elledge, Hanumanthiah, & Boatright, 2005; Michaels et al., 2004; Montville et al., 

2001). Food workers tend to wear the same pair of gloves for extended time 

periods while engaging in a variety of tasks, many of which are unsanitary 

actions that they would not have performed with bare hands such as touching 

ready-to-eat foods after having contact with raw meat or poultry (Green et al., 

2005). In this context, gloves become hand surrogates and misusage of gloves 

by food handlers does not lower bacterial contamination of foods but may 
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actually add to the risk of contamination (Christison, Lindsay, & Holy, 2007; 

Lynch et al., 2005; Michaels et al., 2004). Thus, gloves worn by workers in 

foodservice establishments become a potential reservoir for microbial 

contamination.  

Researchers suggest that mandatory glove use can possibly lead to a 

decline in overall hygiene including adequate handwashing (Green et al., 2007; 

Montville et al., 2001). This negative relationship is very likely attributed to the 

food workers‟ false sense of security that gloves provide sufficient barrier in 

preventing cross contamination from dirty hand to surface to ready-to-eat foods. 

Food safety experts and researchers generally recognize gloving as an adjunct 

to, not a substitute for, handwashing (Fendler et al., 1998; Paulson, 2000). The 

use of a multiple-prevention technique, handwashing and glove use together is 

postulated to be more effective in further reducing the risk of cross contamination 

from hands to food (Montville et al., 2001).  

Factors Influencing Handwashing Behavior 

Previous research focusing on understanding handwashing practices in 

commercial foodservice, healthcare, and consumer food safety behavior has led 

to the identification of influential factors and their relationships with handwashing 

compliance. Three factors: (a) predisposing, (b) enabling, and (c) reinforcing 

were proposed by Mitchell et al. (2007) in an ecological perspective of 

understanding handwashing behavior in the foodservice context.   
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Predisposing Factors. Predisposing factors give an individual the rationale 

or motivation for engaging in a behavior (Mitchell et al., 2007). As such, these 

factors are personal and may vary across individuals. Studies suggest that 

individual characteristics such as attitude, beliefs, knowledge, and demographics 

can influence food safety behavior (Dharod et al., 2007; Green et al., 2007; 

Mitchell et al., 2007).  

Enabling Factors. In the case of motivated individuals, enabling factors 

help to lessen the difficulty to engage in a behavior (Mitchell et al., 2007). A 

number of studies cite facilitators and barriers to handwashing performance in 

the foodservice industry. These facilitators and barriers are not just psychological 

perceptions but experienced in reality by foodservice workers in their 

environment including time constraint, availability and accessibility of resources, 

and physical reminders. 

Reinforcing Factors. Reinforcing factors provide individuals continuing 

affirmation that the behavior performed is socially acceptable and rewarding 

(Mitchell et al., 2007). For foodservice workers, social support from individuals 

within the foodservice environment can reinforce the beginning and continuation 

of behavior (Larson et al., 1997). These factors may include elements that 

appear after the behavior is performed but encourage the person to engage in 

the same behavior in the future. The expectation of recognition or reward also 

can be formed prior to engaging in a behavior providing foodservice workers 

motivation to perform the behavior.  
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From an ecological perspective, handwashing is regarded as an individual 

behavior influenced by a multitude of factors in various social contexts. 

Therefore, investigation of handwashing behavior of foodservice workers must 

focus on a wide range of factors influencing handwashing performance in order 

to successfully change the behavior and improve handwashing compliance in the 

foodservice industry (Larson, Bryan, Adler, & Blane, 1997). 

Theoretical Background and Hypotheses 

Researchers advocate the TpB as an appropriate theoretical model for 

investigating relevant factors influencing food safety practices such as 

handwashing behavior (Clayton & Griffith, 2008; Pilling, Brannon, Shanklin, 

Howells, & Roberts, 2008; York, Brannon, Roberts, et al., 2009). Past research 

has shown that the TpB can be successfully applied in diverse contexts to better 

understand and influence the performance of various behaviors (Glassman, 

Braun, Dodd, Miller, & Miller, 2010; Kwan, Bray, & Ginis, 2009; Lee, Cerreto, & 

Lee, 2010; Lee, Murphy, & Swilley, 2009; Pelling & White, 2009), especially hand 

hygiene practices in the healthcare industry (Jenner, Watson, Miller, Jones, & 

Scott, 2002; O‟Boyle, Henly, & Larson, 2001) and foodservice environments 

(York, Brannon, Shanklin, et al., 2009).  

The TpB was developed by Ajzen as an extension to Ajzen and Fishbein‟s 

Theory of Reasoned Action (TRA) (Ajzen, 1991). The original TRA proposes that 

behavior is determined by the intention to perform the behavior. This behavioral 

intention, in turn, is influenced by attitude toward the behavior and by subjective 
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norms (Chiou, 2000). The limitation of the TRA model is evident when the 

behavior in question is not completely in the individual‟s volitional control. In fact, 

the performance of most behaviors, including handwashing, is likely to fall into 

the situation where availability of requisite opportunities and resources determine 

whether or not the course of actions can be concluded successfully (Ajzen, 

1991). The opportunities and resources (i.e., actual control) to a certain degree 

dictate the chance of behavioral achievement.  

As a result, the TpB addresses the limitation of TRA by introducing the 

concept of control into the model. Rather than actual control, Ajzen (1991) 

argued that the perception of behavioral control is of greater interest in the 

psychological realm. Hence, the perceived behavioral control construct has been 

incorporated into the TpB. This addition differentiates the TpB from its origin and 

allows it to explain various behaviors where individuals may or may not have 

control over the behavioral performance.  

The TpB theoretical model encompasses predisposing, enabling, and 

reinforcing factors as antecedents to performing a behavior (Redmond & Griffith, 

2003). These factors are integrated into the model‟s constructs: (a) attitude, (b) 

subjective norm, (c) perceived behavioral control, (d) behavioral beliefs, (e) 

normative beliefs, (f) control beliefs, and (g) intention. The TpB model also 

provides a heuristic view of the relationships among these psychosocial factors in 

understanding the formation of intention to perform a behavior as well as 

behavioral performance (Kwan et al., 2009).  
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According to the TpB (Ajzen, 1991), it is postulated that intention is the 

immediate precursor to the behavior. Three motivational factors influence 

behavioral intention: attitude, subjective norm, and perceived behavioral control. 

The relative importance of these motivational factors can be expected to vary 

depending on the behaviors and situations. The TpB further postulates that 

salient beliefs serve as fundamental considerations and prevailing determinants 

that drive a person to performing the behavior. Attitude, subjective norm, and 

perceived behavioral control are guided by behavioral beliefs, normative beliefs, 

and control beliefs, respectively. Thus, the examination of salient information or 

beliefs that are relevant to the behavior can offer substantive information and an 

explanation of human behavior at the most basic level (Ajzen, 1991).  

Basic TpB Constructs 

 Intention. Behavioral intention refers to the extent of effort one is willing to 

try or planning to exert in order to perform the behavior (Ajzen, 1991). As 

intention reflects one‟s overall motivation to perform the behavior, it serves as the 

key determinant of behavioral performance (Kwan et al., 2009). As a general 

rule, when the person has discretionary control over performing the behavior, a 

greater likelihood of behavioral performance should be achieved with stronger 

intention. Positive relationships between intention and action have been reported 

in previous work examining various behaviors (Ajzen, 1991). Therefore, it is 

hypothesized that, 
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H1: Foodservice worker‟s behavioral intention influences self-reported 

handwashing behavior. 

 Attitude. Attitude toward the behavior refers to a favorable or unfavorable 

stance that a person takes in light of the evaluation of the target behavior (Ajzen, 

1991; Kwan et al., 2009). The more favorable attitude contributes to the greater 

strength of behavioral intention (Ajzen, 1991). Hence, 

H2: Foodservice worker‟s attitude influences handwashing intention.  

 Subjective norm. Subjective norm is a social factor and refers to the 

pressure one perceives about whether or not to perform the behavior as 

established by his/her belonging social group (Ajzen, 1991; Choiu, 2000). The 

subjective norm that is in favor of the behavior contributes to the strength of 

behavioral intention (Ajzen, 1991). Hence, 

H3: Foodservice worker‟s subjective norm influences handwashing 

intention. 

 Perceived behavioral control. Perceived behavioral control refers to one‟s 

perceived availability of opportunities and resources required to perform the 

behavior contributing to the perceived ease or difficulty in its performance (Ajzen, 

1991; Choiu, 2000). One‟s perceived behavioral control is contextually and 

behaviorally specific and may vary across situations and behaviors. It provides 

the individuals with confidence that they are able to perform the behavior (Ajzen, 

1991). The TpB posits that perceived behavioral control can exert direct effect on 

one‟s behavior given that the individual has an accurate perception of actual 
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control (i.e., available resources and opportunities). With the presence of actual 

control, a person is likely to bring a course of action to a successful conclusion 

(Ajzen, 1991; Kwan et al., 2009). Furthermore, perceived behavioral control and 

intention together can directly predict a successful performance of the behavior. 

When intention is held constant, the chance of behavioral achievement is greater 

with stronger perception of control (Ajzen, 1991). Therefore, the following 

hypotheses are formed: 

H4: Foodservice worker‟s perceived behavioral control influences 

handwashing intention. 

H5: Foodservice worker‟s perceived behavioral control influences self-

reported handwashing behavior. 

  Behavioral beliefs. Behavioral beliefs serve as the basis for the formation 

of attitude (Fen & Sabaruddin, 2008; Truong, 2009). Each behavioral belief 

relates the behavior to a behavioral consequence (i.e., particular outcome, 

certain attribute associated with performing the behavior) as well as the 

subjective probability that such behavioral consequence should result (Lee et al., 

2010). Generally, the behavioral consequences are already valued either 

positively or negatively. As a result, the favorable attitude is formed with the 

behaviors that are believed to likely bring about positive or desirable 

consequences while unfavorable attitude is given to the behaviors believed to 

likely produce negative or undesirable consequences (Ajzen, 1991). Thus, it is 

hypothesized that, 
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 H6: Behavioral beliefs influence foodservice worker‟s attitude toward  

 handwashing. 

 Normative beliefs. Normative beliefs serve as the basis for the formation 

of subjective norm (Fen & Sabaruddin, 2008; Truong, 2009). Each normative 

belief is concerned with the tendency that an important referent other or group 

approves or disapproves of the individual‟s engaging in the behavior as well as 

the individual‟s own motivation to comply with the referent in question (Lee et al., 

2010). As a result, favorable subjective norms are formed for the behaviors that 

are believed to gain approval from referent others with whom the individual 

largely complies with (Ajzen, 1991). Therefore, it is hypothesized that, 

H7: Normative beliefs influence foodservice worker‟s subjective norm 

toward handwashing. 

 Control beliefs. Control beliefs serve as the basis for the formation of 

perceived behavioral control (Fen & Sabaruddin, 2008; Truong, 2009). Each 

control belief relates to the requisite resource or opportunity believed to be 

present or absent for the behavioral performance as well as the perceived power 

of the resource or opportunity in question to facilitate or impede the behavioral 

performance (Lee et al., 2010). As a result, more perceived behavioral control 

should result when the individuals believe that they possess more resources and 

opportunities and anticipate fewer barriers to performing the behavior (Ajzen, 

1991). Therefore, it is hypothesized that, 
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H8: Control beliefs influence foodservice worker‟s perceived behavioral 

control toward handwashing. 

Extended TpB Construct 

 Subjective knowledge. The current research extends on Ajzen‟s (1991) 

conceptualization and proposes subjective knowledge as an additional construct 

that may provide motivation for the individuals to engage in handwashing 

behavior. The integration of additional constructs to the TpB model is not a novel 

attempt. Past TpB based research proposed a number of constructs such as past 

behavior (Kwan et al., 2009; Mullan & Wong, 2009), self-identity, descriptive 

norms, moral norms (Clayton & Griffith, 2008), personal responsibility (Jenner et 

al., 2002), and product knowledge (Chiou, 2000) to be included as variables in 

order to enhance the explanatory and predictive power of the model for various 

behaviors. In principle, the TpB encourages the inclusion of other predictors that 

demonstrate the ability to capture a significant proportion of the remaining 

variance in intention or behavior left unexplained by the theory‟s original 

variables (Ajzen, 1991).  

Previous research examined the relationship of knowledge with 

handwashing intention (Pilling , Brannon, Shanklin, Roberts, et al., 2008). A food 

safety knowledge assessment tool comprised of 54 true/false questions was 

employed to measure restaurant employees‟ knowledge of food safety practices 

including proper handwashing. Results revealed that knowledge failed to predict 

handwashing intention. It is possible that the measures for (objective) knowledge 
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confounded the results. The difficulty of the assessment test may have 

contributed to the confusion and frustration of the restaurant employee 

respondents, making the test an unreliable measure of knowledge. Thus, it is 

inconclusive whether or not knowledge had any role in the performance of 

handwashing behavior. Further, relationships of knowledge with other TpB‟s 

motivational factors (i.e., attitude, subjective norm, perceived behavioral control) 

were not investigated. 

Subjective knowledge is defined as an individual‟s perception of the 

amount of information that is stored in the memory (adapted from Flynn & 

Goldsmith, 1999). The subjective knowledge construct has been conceptualized 

in the area of consumer behavior to measure self-assessment of how much one 

thinks he/she knows about a product (Flynn & Goldsmith, 1999). For the current 

research, subjective knowledge refers to a self-assessment of what or how much 

one knows about the performance of a handwashing behavior, capturing level of 

self-confidence, actual knowledge, and experience (Chiou, 2000; Flynn & 

Goldsmith, 1999). In essence, subjective knowledge reflects one‟s perception 

rather than the actual extent of one‟s knowledge. Thus, it is coherent with other 

TpB‟s constructs that capture the individual‟s evaluation of factors influencing 

his/her behavior of interest.  

Findings from the consumer behavior research indicate that as an 

individual gains more knowledge about a product and its use, confidence in 

regard to making the correct behavioral decision also will increase and will result 

in the individual performing the behavior of interest (Flynn & Goldsmith, 1999). 
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The relationships between subjective knowledge and motivational factors as well 

as handwashing intention were explored in the current research to provide 

linkage and implication for food safety training. Accordingly, the following 

hypotheses are proposed: 

H9:  Subjective knowledge influences foodservice worker‟s attitude toward 

handwashing. 

H10: Subjective knowledge influences foodservice worker‟s subjective 

norm toward handwashing. 

H11: Subjective knowledge influences foodservice worker‟s perceived 

behavioral control over handwashing. 

H12: Subjective knowledge influences foodservice worker‟s handwashing 

intention.  

Model Overview 

 The TpB model proposed the influences of select ecological factors on 

handwashing intention and behavior. The hypothesized relationships are 

illustrated in Figure 4.1. The solid lines represent positive sequential direct 

relationships among the constructs. This model was tested to assess the utility of 

the TpB in explaining and predicting handwashing behavior of US foodservice 

workers. Further, the hypothesized relationships among the constructs were 

examined to reveal the influences of eight antecedents (e.g., intention, attitude, 

subjective norm, perceived behavioral control, subjective knowledge, behavioral 
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beliefs, normative beliefs, and control beliefs) of handwashing behavior. 

Handwashing behavior performance is represented as the behavioral outcome.  

Figure 4.1. Hypothesized Model of the Extended Theory of Planned Behavior. 

Method 

Sample and Data Collection 

Quota sampling method was utilized to achieve the research goals within 

the economic constraints. To represent foodservice workers in the US, a sample 

comprised of undergraduate students majoring in (a) Culinary Arts and (b) 

Hospitality Management programs who were currently employed in a foodservice 

setting with work experience either in the front of the house (e.g., server, 

foodservice assistant, cashier) and/or in the back of the house (e.g., cook, 

dishwasher) were recruited at two major four-year universities, one in the 

Southwestern portion and the other in the Northeastern portion of the US. 

Using a group self-administered survey method, data were collected in the 

Fall of 2009. The questionnaires were distributed by the researcher or a faculty 

research associate to the student participants during regular class time as part of 
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the introduction to a class discussion on the topic of food safety. Participants 

were informed of the purpose of the study during the recruitment process. The 

voluntary basis and confidentiality of participation were emphasized to enhance 

the response rate and minimize the apprehension that may impact the honesty of 

responses (Clayton et al., 2002; Jenner et al., 2002). Participants returned the 

completed questionnaires to the researcher or the faculty research associate 

before leaving the class session. 

Instrument Development 

In the preliminary stage, a self-administered handwashing assessment 

questionnaire was developed by adapting items from instruments assessing the 

consumer decision making process (Flynn & Goldsmith, 1999) and handwashing 

behavior of healthcare workers developed by O‟Boyle et al. (2001). Standard 

direct measurement items for subjective knowledge, intention, attitude, subjective 

norm, and perceived behavioral control and scenario-based items measuring 

self-reported frequency of handwashing performance were modified, deleted, 

and added in accordance with a holistic conceptualization of handwashing in the 

foodservice context as a frame of reference. Further, the researcher followed the 

instructions for constructing a TpB questionnaire provided by Ajzen (2006) in 

adapting the aforementioned items and in generating measurement items for 

behavioral beliefs, normative beliefs, and control beliefs.   

Four of the items for measuring subjective knowledge were derived from 

the work by Flynn & Goldsmith (1999) where subjective knowledge scale was 

found to be valid and reliable in measuring subjective knowledge construct 
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applicable with various products of interest in the area of consumer behavior 

research. Three items were added based on the information provided in the 

handwashing training protocol that is commonly implemented in foodservice 

establishments (Handwashingforlife.com, 2010). As shown in Table 4.1, 

handwashing education training protocol emphasizes (a) the reasons why 

handwashing practice is important (i.e., prevention of foodborne illnesses), (b) 

the occasions when handwashing becomes necessary, and (c) behavioral 

prescription of how to properly wash hands. 

In developing the measurement items for the TpB constructs (i.e., 

intention, attitude, subjective norm, perceived behavioral control, behavioral 

beliefs, normative beliefs, and control beliefs), first, it was necessary to carefully 

define the target behavior in terms of Target, Action, Context, and Time (TACT) 

(Francis et al., 2004). The consideration of the TACT principle was taken in 

defining the handwashing behavior being investigated in the current research. 

Items measuring TpB constructs thus addressed the target handwashing 

behavior defined for the foodservice workers as “washing my hands whenever I 

should at work”.  This  definition  of  the  target  handwashing  behavior  and  the 

wording was determined to have the simplicity that can be easily understood by 

foodservice workers.  

The standard direct measurement items for intention, attitude, subjective 

norm, and perceived behavioral control were derived from the study by O‟Boyle 

et al. (2001) in applying TpB to examine handwashing behavior in the healthcare 

context. To ensure item sufficiency, reliability, and validity for each of these TpB 
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Table 4.1: Extended Theory of Planned Behavior Construct Measures. 

Construct (No. of items) Measures 

Attitude (6) 
 
 
 
 
 
 
Subjective norm (4) 
 
 
 
 
 
 
 
 
 
 
Perceived Behavioral Control (4) 
 
 
 
 
 
 
 
 
Intention (3) 
 
 
 
 
 
Subjective Knowledge (7) 
 
 
 
 
 
 
 
 
 
 
Behavioral Beliefs (16) 
(a) Behavioral Belief Strength (8) 
 
 
 
 

ATT1: Extremely good/Extremely bad 
ATT2: Sanitary/Unsanitary 
ATT3: Useful/Useless 
ATT4: Responsible/Not responsible 
ATT5: Soothing/Irritating 
ATT6: Required/Not required 
 
SN1:   Most people who are important to me would wash  
           their hands whenever they should at work if they  
           had my job. 
SN2:   Most people whose opinion I value would wash  
           their hands whenever they should at work if they  
           had my job. 
SN3:   Most people who are important to me think I  
           should wash my hands whenever I should at work. 
SN4:   Most people whose opinions I value think I should  
           wash my hands whenever I should at work. 
 
PBC1: I have complete control over whether or not I  
           wash my hands whenever I should at work. 
PBC2: If I want to, I can wash my hands whenever I  
           should at work. 
PBC3: For me, washing my hands whenever I should at  
           work is NOT possible. 
PBC4: It is mostly up to me to wash my hands whenever  
           I should at work. 
 
IT1:     I will make an effort to wash my hands whenever I  
           should at work. 
IT2:     I intend to wash my hands whenever I should at   
           work.        
IT3:     I plan to wash my hands whenever I should at work. 
  
SKN1: I do NOT feel very knowledgeable about the right  
           way to wash my hands. 
SKN2: I know a lot about the right way to wash my hands. 
SKN3: Among my co-workers, I am one of the “experts” on  
           how to properly wash my hands. 
SKN4: Compared to most other people, I know less about  
            how to properly wash my hands. 
SKN5: I know why proper handwashing is important. 
SKN6: I know when proper handwashing is necessary. 
SKN7: I know how to wash my hands the correct way. 
 
 
BB1:   If I wash my hands whenever I should at work, my  
          customers will NOT get a foodborne illness from     
          eating in the restaurant. 
BB2:   If I wash my hands whenever I should at work, I will  
           NOT be able to do all of my assigned duties on time. 
BB3:   If I wash my hands whenever I should at work, my  
           hands will become dry, cracked, and reddened. 
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Table 4.1: (Continued). Extended Theory of Planned Behavior Construct Measures.  

Construct (No. of items) Measures 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Outcome evaluation (8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Normative Beliefs (12) 
(a) Normative Belief Strength (6) 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Motivation to Comply (6) 
 
 
 
 

BB4:   If I wash my hands whenever I should at work, I will  
           protect myself and/or co-workers from foodborne  
           illnesses. 
BB5:   If I was my hands whenever I should at work, I will  
          protect my family and/or persons I live with from  
          foodborne illnesses. 
BB6:   If I wash my hands whenever I should at work, I will  
          feel good about my activities to protect customers  
          from foodborne illnesses. 
BB7:   If I wash my hands whenever I should at work, I will  
          influence the handwashing behavior of other co- 
          workers. 
BB8:   If I wash my hands whenever I should at work, I will  
           be doing what my customers expect of me. 
 
BBOE1: My customers NOT getting a foodborne illness  
              from eating in the restaurant is: 
BBOE2: NOT being able to perform all of my assigned  
              duties on time is: 
BBOE3: My hands becoming dry, cracked, and reddened  
              is: 
BBOE4: Protecting myself and/or co-workers from  
              foodborne illnesses is: 
BBOE5: Protecting my family and/or persons I live with  
              from foodborne illnesses is: 
BBOE6: Feeling good about my activities to protect  
              customers from foodborne illnesses is: 
BBOE7: Influencing the handwashing behavior of other co- 
              workers is: 
BBOE8: Doing what my customers expect of me is: 
 
 
NBS1:   The kitchen manager/chef thinks I should wash  
              hands whenever I should at work. 
NBS2:   The customers think I should wash my hands  
              whenever I should at work. 
NBS3:   My co-workers think I should wash my hands  
              whenever I should at work. 
NBS4:   The owner/general manager thinks I should wash  
              my hands whenever I should at work. 
NBS5:   The health inspector thinks I should wash my  
              hands whenever I should at work. 
NBS6:    My family and/or persons I live with think I should  
              wash my hands whenever I should at work. 
 
NBMC1: Generally speaking, I do what the kitchen  
              manager/chef thinks I should do. 
NBMC2: Generally speaking, I do what the customers think  
               I should do. 
NBMC3: Generally speaking, I do what my co-workers  
               think I should do. 
NBMC4: Generally speaking, I do what the owner/general  
              manager thinks I should do. 
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Table 4.1: (Continued). Extended Theory of Planned Behavior Construct Measures.  

Construct (No. of items) Measures 

 
 
 
 
 
Control Beliefs (16) 
(a) Control Belief Strength (8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Control Belief Power (8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NBMC5: Generally speaking, I do what the health inspector  
               thinks I should do. 
NBMC6: Generally speaking, I do what my family and/or  
               persons I live with think I should do. 
 
 
CBS1:   During a normal shift at work, I have as much time  
              as I need to wash my hands whenever I should. 
CBS2:   During a busy shift at work, I do NOT have time at  
              all to wash my hands whenever I should. 
CBS3:   I think the locations of the handwashing sinks in  
              the restaurant‟s kitchen are convenient. 
CBS4:   Handwashing soaps available in the restaurant‟s  
              kitchen are gentle for hands. 
CBS5:   Soaps and paper towels are always available in  
              the restaurant‟s kitchen. 
CBS6:   There are signs at many places in the kitchen  
              reminding me to wash my hands whenever I  
              should at work. 
CBS7:   The restaurant has trained me how to properly  
              wash my hands. 
CBS8:   The restaurant owner/general manager always  
              monitors and enforces the handwashing rules. 
 
CBP1:   Having as much time as I need during the normal  
             shift makes it easier to wash my hands whenever I  
             should at work. 
CBP2:   NOT having time during the busy shift makes it  
             more difficult to wash my hands whenever I should  
             at work. 
CBP3:   Having the handwashing sinks conveniently  
             located in the restaurants‟ kitchen makes it easier  
             to wash my hands whenever I should at work. 
CBP4:   Having handwashing soaps that are gentle on the  
             hands available in the restaurant‟s kitchen makes it  
             easier to wash my hands whenever I should at  
             work. 
CBP5:   Always having handwashing soaps and paper  
              towels available in the restaurant‟s kitchen makes  
              it easier to wash my hands whenever I should at  
              work. 
CBP6:   Having signs at many places in the kitchen to  
             remind me makes it easier to wash my hands  
             whenever I should at work. 
CBP7:   Having training on how to properly wash my hands  
             makes it easier for me to wash my hands  
             whenever I should at work. 
CBS8:   Always having the restaurant owner/general  
             manager monitor and enforce the handwashing  
             rules makes it easier to wash my hands whenever I  
             should at work. 
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Table 4.1: (Continued). Extended Theory of Planned Behavior Construct Measures.  

Construct (No. of items) Measures 

Handwashing Behavior (8) 
 
 

BH1:     How many times out of 10 would you say you wash  
             your hands with soap before beginning to prepare  
             food? 
BH2:     If you have to stop working to do something else  
             like answer the telephone, eat, or smoke, how  
             many times out of 10 would you say you wash your  
             hands with soap before going back to food  
             preparation? 
BH3:     How many times out of 10 would you say you wash  
             your hands with soap between tasks? 
BH4:     How many times out of 10 would you say you wash  
             your hands with soap after touching raw meat or  
             other potentially hazardous food? 
BH5:     After handling dirty dishes, how many times out of  
             10 would you say you wash your hands with soap? 
BH6:     Before you put on your gloves, how many times out  
             of 10 would you say you wash your hands with  
             soap? 
BH7:     After you have touched your mouth, eyes, or any  
             body parts, how many times out of 10 would you  
             say you wash your hands with soap? 
BH8:     After you cough or sneeze, how many times out of  
             10 would you say you wash your hands with soap? 
 

 

construct scales, additional items were included following recommendations by 

Ajzen (2006) (See Table 4.1).The scenario-based measures for frequency of 

previous handwashing behavior were adapted from the behavior measures that 

O‟Boyle et al. (2001) used with the sample of nurses. In their study, percentages 

were used to indicate the frequency of handwashing performed in each scenario. 

Changes were made for the current research based on the consideration to the 

education background associated with general foodservice workers. To avoid 

any possible confusion, the response format was changed to asking respondents 

to report handwashing frequency. Instead of using percentages, respondents 

were asked to identify the number of times out of 10 handwashing was 

performed per necessitating scenario. The scenarios included in the behavior 
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measures were consistent with Food and Drug Administration (FDA)‟s Food 

Code guidelines (Green et al., 2007) (See Table 4.1). To maintain the simplicity 

of the response tasks for the respondents in assessing their past behavior, 

adequate handwashing for the current research was indicated to be at the 

minimum and referred to as handwashing with the use of soap (Clayton & 

Griffith, 2004; Redmond & Griffith, 2003).   

To develop the beliefs measures, first it was necessary to elicit the salient 

beliefs that are readily accessible in personal memory from a sample of the 

targeted population. Salient beliefs pertain to the three areas of consideration 

toward the behavior: (a) behavioral outcomes (i.e., advantages, disadvantages, 

any associated considerations) of performing the behavior, (b) who serve as 

“referent others” – individuals or groups that may approve or disapprove 

performance of the behavior and (c) what factors, circumstances, or issues may 

facilitate or impede performance of the behavior (Ajzen, 2006).  

An informal discussion group was conducted in which an open-ended 

questionnaire was distributed to undergraduate students in the US (N = 17); 

majoring in Restaurant, Hotel, and Institutional Management (RHIM) who had 

previous restaurant work experience; asking them to respond to questions 

concerning the three areas of considerations mentioned above. The use of a 

survey was preferred over a focus group due to time and cost issues. In 

conducting research within the TpB framework, York, Brannon, Roberts, et al. 

(2009) found comparable results from the focus groups and surveys in obtaining 

salient beliefs about handwashing from foodservice workers. However, surveys 
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were found to be more efficient in producing the most important information 

quickly and economically.    

For the current research, results from the open-ended questionnaires 

were comparable to those reported in previous studies regarding foodservice 

workers‟ beliefs about the outcomes of handwashing, expectations of referent 

others, and factors that serve as facilitators or barriers to handwashing. This 

helps to establish the widely-held beliefs among foodservice workers in general 

and confirm the validity of findings from the discussion group. 

Behavioral outcomes mentioned by the respondents included both positive 

and negative consequences of performing handwashing behavior. These 

included (a) the customers not getting a foodborne illness from eating in the 

restaurant, (b) not being able to do all of the assigned duties on time (negative), 

(c) hands becoming dry, cracked, and reddened (negative), (d) protecting oneself 

and/or co-workers from foodborne illnesses, (e) protect one‟s family and/or 

persons living in the same household from foodborne illnesses, (f) feeling good 

about one‟s activities to protect customers from foodborne illnesses, (g) 

influencing the handwashing behavior of other co-workers, and (h) doing what 

customers expect. The behavioral outcomes identified were incorporated into the 

two-part measures assessing behavioral beliefs (i.e., behavioral belief strength 

and outcome evaluation). An example of an item addressing behavioral belief 

strength is “If I wash my hands whenever I should at work, my customers will not 

get a foodborne illness from eating in the restaurant”. Thus, the corresponding 

item addressing outcome evaluation is “My customer not getting a foodborne 
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illness from eating in the restaurant is: ”. Accordingly, there were eight pairs of 

items generated for measuring behavioral beliefs. 

The responses indicated that (a) owner/general manager, (b) kitchen 

manager/chef, (c) co-workers, (d) health inspector, (e) customers, and (f) 

family/persons living with the employees were most likely to serve as referent 

others who would influence foodservice workers‟ decisions to wash their hands at 

work. The referent others identified were incorporated into the two-part measures 

assessing normative beliefs (i.e., normative belief strength and motivation to 

comply). An example of an item addressing normative belief strength is “The 

owner/general manager thinks I should wash my hands whenever I should at 

work”. Thus, the corresponding item addressing motivation to comply is 

“Generally speaking, I do what the owner/general manager thinks I should do”. 

Accordingly, there were six pairs of items generated for measuring normative 

beliefs. 

Reported facilitators/impediments to performing handwashing behaviors 

included (a) handwashing reminder signs at multiple places in restaurant 

kitchens, (b) training provided by the restaurant on how to properly wash hands, 

(c) having as much time as needed to wash hands during a normal shift at work, 

(d) convenient location of handwashing sinks in restaurant kitchens, (e) having 

gentle handwashing soaps available for handwashing, (f) owner/general 

manager always monitoring and enforcing the handwashing rules, (g) always 

having handwashing soaps and paper towels available in restaurant kitchens, 

and (h) not having time at all to wash hands during a busy shift at work. The 
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facilitators/impediments identified were incorporated into the two-part measures 

assessing control beliefs (i.e., control belief strength and control belief power). An 

example of an item addressing control belief strength is “There are signs at many 

places in the kitchen reminding me to wash my hands whenever I should at 

work”. Thus, the corresponding item addressing control belief power is “Having 

signs at many places in the kitchen to remind me makes it easier to wash my 

hands whenever I should at work”. Accordingly, there were eight pairs of items 

generated for measuring control beliefs. 

Adaptation of measurement items used in previous studies and the results 

from the discussion session resulted in the preliminary handwashing assessment 

questionnaire. An expert panel of four academicians in the field of foodservice 

examined the questionnaire for content validity. Also subjected to the review was 

the format of the questionnaire including (a) wording of questions, (b) structure of 

the questions, (c) response alternatives, (d) order of the questions, and (e) 

instructions for the respondents (Groves et al., 2004).  

Pre-test and Pilot Study 

 The preliminary handwashing assessment questionnaire was pre-tested 

for comprehension of the instructions and terminology with a convenience 

sample of 45 undergraduate students majoring in RHIM, who had restaurant 

work experience. Based on the findings and suggestions of the pre-test group, 

slight format changes were made. Subsequently, the revised preliminary 

handwashing assessment questionnaire was quantitatively tested in Fall 2008 

with a convenience sample of university foodservice employees. A total of 250 
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questionnaires were distributed using a variation of the “drop-off” method of data 

collection.  

  A total of 168 foodservice employees from four participating universities 

completed the survey. After discarding cases with incomplete responses, 144 

questionnaires out of 250 distributed were usable for data analysis, resulting in a 

58% response rate. 

Exploratory factor analysis using principal component analyses and 

internal consistency reliability tests were conducted to assess the dimensionality 

structure and reliability of all the scales measuring the constructs presented in 

the extended TpB model except the three beliefs constructs. The belief 

constructs were not analyzed because according to Ajzen (1991), salient beliefs 

about the behavior need not be internally consistent. For instance, behavioral 

belief which influences attitude can encapsulate both positive and negative 

outcomes of the behavior. The same rationale applies to normative belief and 

control belief which influence subjective norm and perceived behavioral control, 

respectively.  

Results of the analyses suggested strong single factor loading of items for 

each construct except for attitude. On the first run, two of the seven attitude items 

on the semantic differential scale failed to load on a distinct determinant factor. 

Review of these two items (i.e., frustrating/not frustrating, unsanitary/sanitary) 

revealed that both were the items with opposite direction in the set. An 

assumption was made that confusion may have occurred in the respondent‟s 
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rating process. Therefore, the two items were re-coded to mimic other attitude 

items and factor analysis was repeated. However, multiple-factor loading still 

persisted thus the two problematic items were removed. The remaining five items 

were factor analyzed and resulted in high factor loading values ranging from .52 

to .95 on a single factor. The Cronbach‟s alpha also was improved from .76 (with 

seven items) to .86 (with five items). The internal consistency reliability tests for 

other construct scales also yielded acceptable Cronbach‟s alphas for conducting 

TpB research (ranging from .61 to .95) (Francis et al., 2004).   

Results from the exploratory factor analysis and internal consistency 

reliability tests led to further revision of the questionnaire. Revisions were made 

to the scale measuring attitude. One item, frustrating/not frustrating, was 

removed from the original set of attitude items. Another problematic item, 

unsanitary/sanitary, was maintained, however the direction was reversed to have 

the positive adjective on the left and negative on the right to correspond with 

other items in the scale. The remaining items for all other constructs being 

measured were maintained as they demonstrated the desired uni-dimensionality 

of the scale and acceptable internal consistency reliability.  

The revised handwashing assessment instrument was named 

Foodservice/Handwashing Behavior-76 (FS/HB-76) as it contained 76 items 

measuring the constructs of the extended TpB in examining handwashing 

behavior of foodservice workers. This revised version of the research instrument 

was used for the main study. Data were collected using FS/HB-76 to (a) evaluate 

the validity and reliability of the TpB based handwashing assessment instrument, 
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(b) assess the utility of the extended TpB in explaining and predicting 

handwashing behavior of US foodservice workers, and (c) examine the 

relationships among the extended TpB‟s constructs and their influences on the 

performance of handwashing behavior of US foodservice workers.   

Research Instrument  

The handwashing assessment instrument FS/HB-76 included within the 

five sections (a) 76 items related to the extended TpB constructs and (b) 

participant demographics. Table 4.1 presents multi-item scales measuring the 

constructs of the extended TpB. Section one measured foodservice workers‟ 

attitude toward handwashing with a six-item, 7-point semantic differential scale. 

Section two contained 54 Likert-scale statements (1-7 rating), with 1 representing 

strongly disagree and 7 representing strongly agree. To avoid the effect of 

response set, these statements were presented in a randomized order to 

measure: (a) subjective norm (four items), (b) perceived behavioral control (four 

items), (c) intention (three items), (d) behavioral belief strength (eight items), (e) 

normative belief strength (six items) and corresponding motivation to comply (six 

items), (f) control belief strength (eight items) and corresponding control belief 

power (eight items), and (g) subjective knowledge (seven items). 

Section three contained eight Likert-scale statements (1-7 rating) with 1 

representing extremely bad and 7 representing extremely good, measuring 

handwashing outcome evaluation. These items corresponded to the behavioral 

belief strength items in the previous section. Section four comprised of eight 
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questions measuring self-reported previous handwashing behavior. Respondents 

were asked to report how many times out of 10 handwashing was performed for 

each of the eight scenarios.  

Section five contained 11 questions pertaining to the individual 

characteristics of the respondents. The demographic information included: years 

of work experience in foodservice, training in food safety and types of training 

received, certification in food safety, years of current employment in foodservice, 

current position title and years in current position, weekly work hours, birth year, 

gender, ethnic identification, highest level of education attained, and marital 

status.   

Results and Discussion 

A total of 315 questionnaires were distributed and 277 completed of which 

265 were usable for the data analysis, resulting in 84.1% response rate. The 

respondents consisted of 163 females (61.7%) and 101 males (38.3%); age 20 to 

40, with an average age of 22 years. The majority of the respondents were single 

(97.0%). The largest percentage of respondents were White/Non-Hispanic 

(67.7%) followed by African-American (19.4%) and Hispanic (6.5%). Work 

experience in foodservice ranged from less than one year (23.2%) to more than 

15 years (0.8%), with 60.5% of respondents reporting one to five years of work 

experience in foodservice. Respondents held positions in the front-of-the-house 

(42.6%) and the back-of-the-house (57.4%). Further, 93.2% of the respondents 

had received food safety training and 82.3% held food safety certification.  
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Preliminary Analysis 

For each of the motivational factors (i.e., attitude, subjective norm, 

perceived behavioral control, intention, and subjective knowledge), mean score 

was calculated by summing the item responses and dividing by the number of 

items answered by each participant. At this stage, all items presented in the 

FS/HB-76 that belong to the factors were used for data analysis which is 

purposed solely to describe the psychological characteristics of the sample.   

Table 4.2 displays the resulting mean-score averages of the motivational 

factors. Foodservice workers‟ attitude toward handwashing was highly positive 

(M = 6.56) with subjective norm in favor of the handwashing behavior as well (M 

= 5.58). Workers reported having control over performing handwashing behavior 

(M = 5.85) and evaluated themselves as knowledgeable about handwashing 

performance (M = 6.08). Further, foodservice workers‟ intention to perform 

handwashing behavior as necessitated was reportedly high (M = 6.20). 

Table 4.2: Results of Motivational Factors Toward Handwashing. 

Factor   Minimum Maximum Mean SD 

 
Attitude 
 
Subjective Norm 
 
Perceived Behavioral Control 
 
Intention 
 
Subjective Knowledge 

 
4.00 

 
1.25 

 
2.00 

 
1.00 

 
1.57 

 
7.00 

 
7.00 

 
7.00 

 
7.00 

 
7.00 

 

 
6.56 

 
5.58 

 
5.85 

 
6.20 

 
6.08 

 
0.59 

 
1.04 

 
1.11 

 
1.11 

 
0.91 

Scale Rating: Attitude: 7-point semantic differential summated format 
            All other factors: 7-point Likert type scale summated format 
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An aggregate score was computed for each of the three belief factors. 

Because each belief factor is comprised of two parts, multiplicative products of 

corresponding item pairs were summed to derive the aggregate score. For 

example, the aggregate score for behavioral belief was computed by multiplying 

each of the behavioral belief strengths by its corresponding outcome evaluation, 

and resulting products were summed over all accessible behavioral outcomes 

(Ajzen, 2006).  

Table 4.3 presents the averages of the belief factors‟ aggregate scores as 

well as the determinant score for each factor. Determinant score was used to 

distinguish positive and negative opinions. For each belief factor, the determinant 

score was computed by multiplying number of item-pairs by 16 (i.e., 4 x 4, 

“Neutral” responses in both parts). For instance, the determinant score for 

normative belief factor was 96 as there were six pairs of items measuring 

normative beliefs (i.e., 6 x 16). The aggregate score averages for behavioral 

belief, normative belief, and control belief were well above the determinant 

scores. Such distinct differences suggest positive opinions of the respondents on 

each of these belief factors toward handwashing behavior.  

Table 4.3: Results of Belief Factors Toward Handwashing. 

Factor   Minimum Maximum Determinant 
Score 

Mean SD 

   
Behavioral Belief 
 
Normative Belief 
 
Control Belief 

  
66.00 

 
35.00 

 
65.00 

 

 
371.00 

 
294.00 

 
392.00 

 

 
128 

 
96 
 

128 
 

 
236.01 

 
181.01 

 
208.20 

 
54.75 

 
58.27 

 
66.30 
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 Foodservice workers reported 72.36% overall handwashing compliance to 

all necessitating handwashing scenarios with average handwashing performed 

per each instance ranging from 60.80% to 82.90%. Of the eight scenarios, 

respondents reported washing their hands most often after touching meat or 

hazardous foods (82.90%) and least before putting on gloves (60.80%). Table 

4.4 shows average percentages of handwashing performed by the respondents 

on each handwashing scenario. 

Table 4.4: Average Percentages of Handwashings Performed.  

Handwashing Scenario Mean (%) SD (%) 

 
After touching meat or hazard foods  
 
After coughing or sneezing 
 
Before beginning to prepare food  
 
After handling dirty dishes  
 
After interrupting activities 
 
Between tasks  
 
After touching body parts 
 
Before putting on gloves  

 
 82.90 

 
79.30 

 
74.00 

 
74.00 

 
71.70 

 
68.20 

 
68.00 

 
60.80 

 
28.53 

 
30.73 

 
29.77 

 
31.19 

 
32.07 

 
27.74 

 
30.58 

 
33.57 

 

Measurement Model 

 A confirmatory factor analysis (CFA) performed on the measurement 

model of five constructs with 24 indicators revealed an acceptable model fit (  = 

487.627, /df = 2.015, CFI = .918, TLI = .907, GFI = .868, RMSEA = .062). The 

convergent validity of the construct scales was further assessed to indicate 

whether the indicators reflect their respective latent constructs. In this regard, the 
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standardized factor loading should be at least .50 and significantly linked to the 

latent construct (Hair, Anderson, Tatham, & Black, 1995). The CFA results 

indicated that factor loading of each reflective indicator was statistically 

significant at .001 level.  However, the factor loading estimates of five indicators 

did not reach the acceptable cut-off value of .50. Therefore, despite an 

acceptable fit of the initial measurement model, some modifications were made 

to determine a model that better fit the data. All indicators with factor loadings 

less than .50 were removed including: (a) one item measuring attitude (ATT5), 

(b) one item measuring perceived behavioral control (PBC1), and (c) three items 

measuring subjective knowledge (SKN1, SKN3, SKN4).  

Subsequently, CFA was repeated. Results indicated slight improvement to 

the fit between the modified measurement model and the observed data (  = 

297.641, /df = 2.096, CFI = .942, TLI = .930, GFI = .897, RMSEA = .064). The 

factor loadings of all indicators were statistically significant at .001 level with 

acceptable values ranging from .53 to .89. Table 4.5 reports CFA results for the 

modified measurement model. 

For discriminant validity, correlations among the measurement model 

constructs were examined (See Table 4.6). Results indicated correlations among 

the constructs ranging from .14 to .96 and all were significant at .05 level except 

the correlation between attitude and perceived behavioral control. High 

correlation (.96) between subjective knowledge and intention warranted closer 

examination of these two constructs. The correlation closer to 1 may indicate that 

the constructs are in fact not conceptually distinct. However, further inspection of  
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Table 4.5: Confirmatory Factor Analysis Results for the Measurement Model (N = 265). 

Constructs Indicators Factor 
Loadings 

AVE 

Attitude 
  

 
ATT1: Extremely good/Extremely bad 
ATT2: Sanitary/Unsanitary 
ATT3: Useful/Useless 
ATT4: Responsible/Not responsible 
ATT6: Required/Not required 
 

 
.59 
.81 
.74 
.74 
.55 

0.48  

Subjective Norm 
  

 
SN1:   Most people who are important to me would wash  
           their hands whenever they should at work if they  
           had my job. 
SN2:   Most people whose opinion I value would wash  
           their hands whenever they should at work if they  
           had my job. 
SN3:   Most people who are important to me think I   
           Should wash my hands whenever I should at  
           work. 
SN4:   Most people whose opinions I value think I should  
           wash my hands whenever I should at work. 
 

 
.61 

 
 

.64 
 
 

.82 
 
 

.80 

0.52  
 

Perceived 
Behavioral 
Control 
  

  
PBC2: If I want to, I can wash my hands whenever I        
           should at work. 
PBC3: For me, washing my hands whenever I should at  
           work is NOT possible. 
PBC4: It is mostly up to me to wash my hands whenever  
           I should at work. 
 

 
.53 

 
.58 

 
.65 

 0.35 
 

Intention 
  

 
IT1:     I will make an effort to wash my hands whenever I  
           should at work. 
IT2:     I intend to wash my hands whenever I should at  
           work. 
IT3:     I plan to wash my hands whenever I should at   
           work. 
 

 
.81 

 
.88 

 
.89 

0.74 

Subjective 
Knowledge 

 
SKN2: I know a lot about the right way to wash my  
           hands. 
SKN5: I know why proper handwashing is important. 
SKN6: I know when proper handwashing is necessary. 
SKN7: I know how to wash my hands the correct way. 
 

 
.69 
.88 
.88 
.75 

0.65 

 

the constructs‟ measures showed evidence of adequate differences between the 

items assessing subjective knowledge and items assessing handwashing 

intention. It could be that these two constructs correlated highly due to their true 
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relationship in nature. Foodservice workers who evaluated themselves to be 

knowledgeable about handwashing behavior could very likely report the effort to 

be made in engaging in the behavior. 

Table 4.6: Correlation Matrices for the Measurement Model Constructs. 

 
 

 
Attitude 

Subjective 
Norm 

Perceived 
Behavioral Control 

 
Intention 

Subjective 
Knowledge 

  
Attitude 
 
Subjective Norm 
 
Perceived 
Behavioral Control 
 
Intention 
 
Subjective 
Knowledge 

 
1.00 

 
.25** 

 
.14 

 
 

.28*** 
 

.19* 
 

 
 
 

1.00 
 

.61*** 
 
 

.73*** 
 

.71*** 

 
 
 
 
 

1.00 
 
 

.72*** 
 

.71*** 
 

 
 
 
 
 
 
 
 

1.00 
 

.96*** 

 
 
 
 
 
 
 
 
 
 

1.00 

*p < .05, **p <.01, ***p<.001 

 Each construct scale was tested for Cronbach‟s alpha value to assess 

scale reliability. Only items with acceptable factor loading values as identified in 

the modified measurement model were included in the analysis. Results 

indicated Cronbach‟s alpha values ranging from .61 to .90 suggesting acceptable 

reliability for all construct scales. Table 4.7 shows the Cronbach‟s alpha value for 

each construct scale with corresponding number of items maintained to 

represent the construct for the SEM phase of the analysis.  

Results from the analyses provided support for the verification of valid and 

reliable measurement scales assessing psychosocial factors included in the 

extended TPB. For US foodservice workers, attitude can be sufficiently 

measured using five items addressing both the instrumental aspect (e.g., 

useful/useless) and the experiential quality aspect (e.g., sanitary/unsanitary) of  
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Table 4.7: Results of Construct Scale Reliability Tests.   

Construct Scale No. of Items Cronbach‟s 
Alpha 

 
Attitude 
 
Subjective Norm 
 
Perceived Behavioral Control 
 
Subjective Knowledge 
 
Intention 

 
5 
 

4 
 

3 
 

4 
 

3 

 
.80 

 
.80 

 
.61 

 
.88 

 
.90 

  

attitude. Though the attitude item “soothing/irritating” tapped the experience that 

food workers may associate with handwashing, it was not a reliable measure for 

attitude. Subjective norm included four items addressing whether important 

others think foodservice workers should perform handwashing (i.e., injunctive 

norm) and whether important others themselves engage in handwashing 

behavior (i.e., descriptive norm). The perceived behavioral control scale 

consisting of three items can adequately assess the capability and controllability 

aspects of perceived control. Handwashing intention was sufficiently measured 

using three items asking foodservice workers whether they will make an effort to, 

intend to, and plan to wash their hands.  

The scale measuring subjective knowledge initially developed was 

reduced from seven to four items. Of the remaining items, three of them 

addressed the handwashing protocols that are commonly implemented in food 

safety training in that foodservice workers were asked if they knew why, when, 

and how to properly wash hands. Only one item was maintained from the 
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subjective knowledge scale derived and adapted from consumer behavior 

research. It is worth noticing that two subjective knowledge items that were 

removed had to do with comparing oneself to others in regard to the knowledge 

one has about handwashing. On the other hand, all four items that were 

maintained emphasize self evaluation of how knowledgeable foodservice 

workers think they are about the performance of handwashing behavior. 

Latent Model 

 The modified measurement model that has been verified to have 

acceptable fit to the data was used in the estimation of the structural model. The 

three belief factors and frequency of previous handwashing behavior entered the 

structural model at this stage and were included in the analysis of model fit. 

However, these variables were treated as observed rather than latent variables. 

Aggregate scores were used as observed values for the three belief variables 

and handwashing frequency variable. Results from the estimation of the 

structural model indicated an acceptable model fit (  = 448.599, /df = 2.077, 

CFI = .928, TLI = .916, GFI = .874, RMSEA = .064).   

Research Question 

 The research question inquired whether the extended TpB adequately 

explain and predict US foodservice workers‟ handwashing behavior. Results from 

the SEM analysis for the proposed extended TpB model showed acceptable fit of 

the model to the data. This statistical result indicated the capability of utilizing the 
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extended TpB in explaining and predicting US foodservice workers‟ handwashing 

behavior.   

Hypotheses 

 Table 4.8 summarizes results from SEM including standardized parameter 

estimates (path coefficients), t-values, and p-values for the relationships 

hypothesized in the extended TpB. It was found that intention did not have 

significant relationship with self-reported handwashing behavior. Therefore, 

Hypothesis 1 was not supported. This finding suggests that despite foodservice 

workers having intention to perform handwashing, actual practice may not result. 

However, the discrepancy between intention and self-reported handwashing 

behavior may be due to the temporal difference of the two measures. Intention 

represents the behavior that foodservice workers plan to perform in the future 

while self-reported handwashing behavior reflects foodservice workers‟ past 

performances. 

 Of the three motivational factors; attitude, subjective norm, and perceived 

behavioral control, only attitude had a significant relationship with intention. 

Therefore, Hypothesis 2 was supported while Hypotheses 3 and 4 were not 

supported. This finding suggests that foodservice workers‟ attitude toward 

handwashing has a major influence on the amount of effort they will make to 

adhere to handwashing requirements. Despite the workplace norm or support 

from managers and peers and the availability of resources and opportunities that 

encourage and facilitate handwashing performance, foodservice workers‟ 



Texas Tech University, Pattarapong Burusnukul, May 2011 

161 

intention to wash their hands depends solely on their personal disposition about 

performing the behavior.  

Table 4.8: Standardized Parameter Estimates for the Structural Model (N = 265). 

 
Hypothesized Path 

Standardized 
Path Coefficients 

 
t-value 

 
p-value 

 
Results 

 
H1:  Intention   
       Handwashing behavior 
 
H2:  Attitude    
        Intention 
 
H3:  Subjective norm   
        Intention 
 
H4:  Perceived behavioral control     
        Intention 
 
H5:  Perceived behavioral control   
       Handwashing behavior 
 
H6:  Behavioral beliefs   
        Attitude 
 
H7:  Normative beliefs   
        Subjective norm  
 
H8:  Control beliefs   
        Perceived behavioral control 
 
H9:   Subjective knowledge    
        Attitude 
 
H10: Subjective knowledge    
         Subjective norm 
 
H11: Subjective knowledge   
         Perceived behavioral control 
 
H12: Subjective knowledge   
         Intention 

 
  

.12 
 
 

.09 
 
 

.02 
 
 

.05 
 
 

-.05 
 
 

.19 
 
 

.49 
 
 

.16 
 
 

.09 
 
 

.45 
 
 

.64 
 
 

.90 

 
 

1.02 
 
 

2.54 
 
 

0.43 
 
 

0.69 
 
 

-0.35 
 
 

2.20 
 
 

7.26 
 

 
1.96 

 
 

0.95 
 
 

6.13 
 
 

5.59 
 
 

8.79 

 
 

.31 
 
 

.01 
 
 

.66 
 
 

.49 
 
 

.73 
 
 

.03 
 

 
*** 

 
 

.05 
 
 

.34 
 
 

*** 
 
 

*** 
 
 

*** 

 
 

Not Supported 
 
 

Supported 
 
 

Not Supported 
 
 

Not Supported 
 
 

Not Supported 
 
 

Supported 
 
 

Supported 
 
 

Supported 
 
 

Not Supported 
 
 

Supported 
 
 

Supported 
 
 

Supported 

  *** P-value less than .001 

 The relationship between perceived behavioral control and handwashing 

behavior was shown to be non-significant. Thus, Hypothesis 5 was not 

supported. This finding did not confirm the idea that if foodservice workers had 



Texas Tech University, Pattarapong Burusnukul, May 2011 

162 

accurate perception of the actual behavioral control (i.e., availability of resources 

and opportunities), perceived behavioral control could directly predict behavioral 

performance. It could be that even though resources such as handwashing 

facilities and supplies and time to wash hands were available, foodservice 

workers choose not to perform the behavior simply because of personal feelings 

about its performance.  

 As for the three belief factors, results indicated that behavioral beliefs, 

normative beliefs, and control beliefs significantly and positively influence 

attitude, subjective norm, and perceived behavioral control, respectively. 

Therefore, Hypotheses 6, 7, and 8 were supported. These findings affirm that 

fundamental considerations in regard to the performance of handwashing 

behavior are the basis on which motivational factors (i.e., attitude, subjective 

norm, and perceived behavioral control) were formed. Considerations about the 

outcome of handwashing contribute to foodservice workers‟ attitude toward 

handwashing. Foodservice workers‟ beliefs of important others‟ opinions about 

handwashing guide the perception of subjective norm. Likewise, beliefs about the 

presence of handwashing facilitators/impediments lead to the perception of 

behavioral control.   

 In regard to the relationships between subjective knowledge and 

handwashing motivational factors as well as intention that are being explored, 

results revealed direct and positive influences of subjective knowledge on 

subjective norm, perceived behavioral control, and intention but not on attitude. 

Therefore, Hypotheses 10, 11, and 12 were supported, whereas Hypothesis 9 
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was not. Self-assessed knowledge about handwashing performance concerning 

how, when, and why of proper handwashing thus contribute to foodservice 

workers‟ perception toward handwashing as acceptable and desired workplace 

behavior (i.e., subjective norm) as well as to the confidence in performing 

handwashing behavior (i.e., perceived behavioral control). Further, subjective 

knowledge is found to have significantly large impact on foodservice workers‟ 

intention to wash their hands whenever they should at work.  

 Results from SEM also revealed significant relationships among the three 

belief factors and subjective knowledge, the exogenous variables of the extended 

TpB handwashing model. Different beliefs about handwashing and subjective 

knowledge were found to be significantly and positively inter-correlated. There is 

an important point to make in this regard. By having knowledge about the 

performance of handwashing behavior, albeit that knowledge is determined only 

by one‟s perception, foodservice workers may be positively influenced in their 

beliefs that are in favor of performing handwashing behavior.  

Figure 4.2 presents the structural diagram, showing the direction and 

magnitude of the relationships, accompanied by standardized path coefficients. 

Statistically significant relationships are illustrated with solid lines while non-

significant relationships are represented by dotted lines. 

Conclusions  

 The study proposed a TpB-based model in explaining the relationships of 

influential factors to handwashing behavior in the context of a foodservice setting.  
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Figure 4.2. Results of Modified SEM Model of the Extended Theory of Planned Behavior. 

Behavioral 

Beliefs 
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Behavior 
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PBC4 PBC3 PBC2 
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Note: Error terms are omitted from figure to simplify presentation. 

 

.64 

.52 

.49 

.62 

.19 

.16 

.49 

.09 

.05 

.02 

.09 

.12 

.61 

.59 

.57 

.45 

.90 

-.05 

Significant relationship at .05 

 Non-significant relationship at .05 
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Results showed that the handwashing assessment instrument based on the 

extended TpB was successfully developed. All construct scales were proven 

valid and reliable in measuring the psychosocial factors influencing handwashing 

behavior. Further, the extended TpB theoretical model revealed an acceptable fit 

to the data indicating the capability of utilizing the extended TpB to explain 

handwashing behavior of US foodservice workers.  

 The examination of relationships among factors influencing foodservice 

workers‟ handwashing behavior revealed noteworthy findings. First, reported 

intention to wash hands did not translate into handwashing practices among US 

foodservice workers. Whether the failure of intention to predict handwashing 

behavior was due to the true lack of relationship or the temporal difference 

between the measures of intention and behavior, the evaluation of behavioral 

performance cannot rely on foodservice employees‟ testimonials. Rather, 

observations could help to avoid the social desirability bias and provide more 

truthful and accurate report of handwashing performance. Data from 

observations could be used to replace self-reported intention and self-reported 

behavior in the model evaluated. However, other issues need to be considered in 

conducting observations including the demanding financial and human resources 

as well as the potential Hawthorne effect.  

 Second, study results indicated that for US foodservice workers, the only 

motivational factors that influence intention to wash hands were attitude and 

subjective knowledge. As part of an effective intervention program, the 

educational training that provides foodservice workers knowledge and confidence 
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to perform proper handwashing behavior thus is still of great importance. In 

addition to education, the intervention program must focus on maintaining the 

highly positive attitude as reported by foodservice workers. Given that 

foodservice workers‟ willingness to make an effort to wash their hands when 

necessitated depends upon the individual perception toward behavioral 

performance, the messages delivered in the intervention program should be 

specifically tailored to evoke emotional responses such that handwashing 

behavior is perceived as personally relevant. The decision making process of 

individualists such as Americans is largely individual centered and influenced by 

personal disposition about the issue.  

Third, although opinions of referent others as captured in the subjective 

norm and situational and environmental factors as reflected in the availability of 

opportunities and resources (i.e., perceived behavioral control) were not 

significant in influencing US foodservice workers intention to perform 

handwashing behavior, management still has the responsibilities to promote food 

safety practices. There are both legal and social obligations for management to 

maintain due diligence in implementing and enforcing workplace rules and 

regulations in regard to food safety behaviors, especially handwashing 

compliance. Further, from a logical standpoint, management also must ensure 

that resources are available to facilitate the performance of handwashing 

behavior. Without needed resources, even the most motivated employees would 

find the desired behavior unattainable.  
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Finally, foodservice employees‟ self evaluated knowledge about 

handwashing performance was found to directly influence subjective norm and 

perceived behavioral control. This finding amplifies the need for handwashing 

educational training that not only signifies handwashing practice in foodservice 

as a desired workplace behavior and a critical issue but offers foodservice 

employees confidence to perform proper handwashing protocols. Despite its lack 

of direct relationship with attitude, subjective knowledge was found to positively 

correlate with behavioral beliefs (i.e., beliefs about the outcomes of 

handwashing) that significantly contribute to the formation of attitude. Therefore, 

training employees so that they feel knowledgeable about handwashing behavior 

can potentially guide foodservice workers‟ beliefs and attitude that are in favor of 

handwashing performance.   

Limitations and Future Research 

First, data in this study were acquired from a sample of undergraduate 

students at two universities in two regions of the US. Therefore, caution needs to 

be taken when generalizing the findings to other foodservice workers. Future 

research should investigate the relationships among the variables using samples 

drawn from the general population of foodservice workers in various types of 

foodservice (e.g., independent and franchised restaurants, institutional 

foodservices). Demographic characteristics such as age, ethnic identification, 

and educational level of the sample thus can be more diverse. Comparison of 

findings in regard to the relationships between influential factors and 
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handwashing intention as well as handwashing behavior will be of great interest 

to academicians and practitioners.  

Second, the cross-sectional data collection only provided a snapshot of 

the psychological characteristics of the sample. Therefore, causality could not be 

inferred. Only the directions and magnitude of influences and relationships can 

be presented from the hypothesized model. Future study may consider 

conducting pre-intervention and post-intervention assessments in order to 

evaluate the intervention effects on foodservice workers‟ psychological traits 

toward handwashing behavior.  
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CHAPTER V 

PREDICTING FOODSERVICE WORKERS‟ HANDWASHING INTENTIONS 

AND BEHAVIOR: A CROSS-CULTURAL APPLICATION OF AN EXTENDED 

THEORY OF PLANNED BEHAVIOR 

Abstract 

 As an exploratory approach, this study proposed a cross-cultural 

investigation of handwashing behavior using the Theory of Planned Behavior 

(TpB) to examine factors influencing handwashing behavior of foodservice 

workers in Taiwan, ROC and provides an insight into developing a theoretically 

driven intervention program. Data were collected using a self-administered 

survey in the Fall of 2010 from a convenience sample (N = 297) of 

undergraduate students majoring in (a) Culinary Arts and (b) Hospitality 

Management programs with foodservice work experience. The sample was 

recruited at two major four-year universities, one in the Southwestern portion and 

the other in the Northwestern portion of Taiwan, ROC. A hypothesized extended 

TpB model was tested using the SEM technique. After model modification 

accounting for the influence of control beliefs on subjective norm, results 

indicated the capability of utilizing the TpB to explain handwashing behavior of 

Taiwan, ROC foodservice workers. Findings revealed no significant relationship 

between handwashing intention and previous handwashing performance. Two 

TpB basic motivational constructs, subjective norm and perceived behavioral 
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control as well as the extended construct of subjective knowledge directly 

influenced handwashing intention.   

Key Words: handwashing, Taiwan foodservice, Theory of Planned Behavior 

Introduction 

Worldwide consumers assume a common risk in regard to food safety as 

a result of unsafe food handling practices that allow the transmission of 

foodborne pathogens to ready-to-eat foods causing foodborne illnesses (Arendt 

& Sneed, 2008; Mullan & Wong, 2009; Redmond & Griffith, 2003; Redmond, 

Griffith, Slader, & Humphrey, 2004). Among unsafe food handling practices, 

failure to properly wash hands when necessitated has been cited as the leading 

cause contributing to foodborne illness outbreaks (Green et al., 2007; Greig, 

Todd, Bartleson, & Michaels, 2007; Michaels et al., 2004). Because 

contaminated hands become the vehicle that enables the transfer of foodborne 

pathogens and facilitates cross contamination to ready-to-eat foods (Redmond et 

al., 2004), inadequate and improper handwashing is often found to instigate the 

chain of circumstances leading to foodborne illnesses and outbreaks (Allwood, 

Jenkins, Paulus, Johnson, & Hedberg, 2004; Michaels et al., 2004). 

Epidemiological research indicates food workers‟ handwashing 

compliance fails to meet the required standard (Green et al., 2007; Michaels et 

al., 2004). Further, inadequacy of handwashing practices by food workers is 

found to be a significant contributor to foodborne illness outbreaks originating in 

retail foodservice establishments (Allwood et al., 2004; Clayton & Griffith, 2004; 
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Michaels et al., 2004; Mitchell, Fraser, & Bearon, 2007; Paez, Strohbehn, & 

Sneed, 2007; Sneed & Strohbehn, 2008; Strohbehn, Sneed, Paez, & Meyer, 

2008). Therefore, the improvement of foodservice workers‟ hand hygiene 

practices presents an eminent challenge in ensuring the well being of consumers 

worldwide (Green et al., 2007, Green & Selman, 2005; Strohbehn et al., 2008). 

Currently in the foodservice industry, educational intervention is primarily 

used to promote food safety and to improve safe food handling practices among 

foodservice workers. However, educational training does not always bring about 

desired changes in food workers‟ routine practices of food safety behaviors 

(Arendt & Sneed, 2008; Clayton, Griffith, Price, & Peters, 2002; Green & Selman, 

2005; Henroid & Sneed, 2004; York, Brannon, Roberts, Shanklin, & Howells, 

2009). This shortcoming of educational intervention may be reasoned by the fact 

that most currently implemented education or training programs typically have 

limited focus with emphasis on presenting science-based facts about the causes 

of foodborne illness and instruction on behavioral performance. The ecological 

factors and obstacles in the work environment that influence the transfer of 

knowledge resulting from training into acceptable practices have been largely 

ignored (Mitchell et al., 2007; Pragle, Harding, & Mack, 2007).   

A wide range of factors including personal, social, and environmental 

variables to performing food safety practices in retail foodservice establishments 

need to be addressed in order to achieve successful behavioral change (Allwood 

et al., 2004; Green et al., 2007; Green & Selman, 2005; Pragle et al., 2007). 

Therefore, a comprehensive intervention program comprised of the educational 
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component and ecological factors influential to performing handwashing behavior 

should be explored (Green & Selman, 2005). 

In order to develop an effective intervention program that has the potential 

to successfully change workers‟ behavior and increase handwashing compliance 

in the foodservice setting, researchers and practitioners must have a 

comprehensive and thorough understanding of the relationships between various 

factors influencing handwashing behavior. Theoretical based research that 

includes a behavioral model can provide a heuristic view of the relationships 

between the key motivational factors toward the performance of handwashing 

behavior. 

Background 

Foodborne Illnesses  

 Foodborne illnesses are caused by the ingestion of foods contaminated 

with pathogenic agents (Food and Drug Administration [FDA], 2010). Three 

major categories of factors leading to foodborne illness outbreaks include: (a) 

factors that allow pathogens to survive in the food (e.g., insufficient time and 

temperature during initial cooking and heat processing), (b) factors that allow 

proliferation of bacterial pathogens (e.g., inadequate cold-holding temperature, 

insufficient time and temperature during hot-holding), and (c) contamination 

factors (e.g., direct consumption of raw products contaminated by pathogens 

from an animal or environmental source during manufacturing and distribution, 

unsafe food handling practices) (Greig et al., 2007; Michaels et al., 2004).  
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Contamination due to unsafe food handling behaviors creates the highest 

risks in causing foodborne illnesses (Sneed & Strohbehn, 2008) including: (a) 

bare-hand contact with ready-to-eat foods, (b) food handling while ill or infected 

with pathogens, (c) inadequate cleaning of processing or preparation equipment 

and utensils, and (d) failure to properly wash hands when necessary (Greig et al., 

2007). Therefore, appropriate food handling practices are critical in preventing 

contamination and foodborne illnesses. In response, barriers such as gloves are 

used to avoid bare-hand contact with ready-to-eat foods and food workers with 

contagious illnesses are not allowed to handle or work with foods (Green et al., 

2007; Michael et al., 2004; Montville, Chen, & Schaffner, 2001).  

However, the aforementioned examples of preventive measures are not 

without limitations. For instance, foods can still be contaminated even when 

gloving is implemented because food workers tend to have misperceptions about 

glove usage and safety. Extended usage of the same pair of gloves while 

engaging in multiple activities including handling of raw meats and lowered or 

lack of handwashing are generally reported as misusage and false sense of 

security associated with gloving (Fendler, Dolan, & Williams, 1998; Green et al., 

2007; Lynch, Phillips, Elledge, Hanumanthiah, & Boatright, 2005; Michael et al., 

2004; Montville et al., 2001).  

Similarly, exclusion of infected workers can be difficult at times because 

infected workers may not show any obvious signs of symptoms (i.e., 

asymptomatic). Therefore, infected workers may continue to handle foods 

without management knowledge. In this case, contamination of foods can occur 



Texas Tech University, Pattarapong Burusnukul, May 2011 

179 

generally by the pathogens from gastrointestinal tract of the infected workers. 

Failure to wash hands appropriately (i.e., after use of toilet) allows illness causing 

pathogens to be transmitted to foods. Foodborne illnesses thus can still happen 

even when preventive measures are cautiously taken. Often, it is the lack of 

adequate and proper handwashing that allows contamination to continue leading 

to foodborne illness outbreaks.    

Taiwan, Republic of China (ROC) has experienced the impact of 

inadequate food safety practices by foodservice workers resulting in foodborne 

illnesses. Reports from the Department of Health, the Executive Yuan in Taiwan, 

ROC from 1981 to 2000 cite 452 foodborne illness outbreaks that originated in 

restaurants. Primary causes for the outbreaks included cross contamination in 

ready-to-eat foods and contamination by infected food handlers (Jeng & Fang, 

2003).  

The Health Department of Taiwan Provincial Government has been 

working diligently toward improving food safety for the consumers. Food safety 

programs were introduced and regulated through the amendment of food codes 

and law governing food sanitation. One example is the Hazard Analysis Critical 

Control Point (HACCP) program that was introduced to the food industry in 

Taiwan, ROC as part of the Food Safety Control System (FSCS) in 1997. The 

implementation of the HACCP program was initially on a voluntary basis until 

2000. On February 9, 2000, the law governing food sanitation was amended to 

make the HACCP as well as good hygienic practices (GHPs) programs 

mandatory for food manufacturers (Jeng & Fang, 2003). The most recent 2010 
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amendment to law governing food sanitation makes the requirement for food 

safety programs applicable to not only the food manufacturing sector but 

commercial foodservices (e.g., restaurants) (Taiwan, ROC Department of Health, 

2010).  

Researchers and food safety regulators conclude that before a 

comprehensive food safety program such as HACCP can be implemented 

successfully, standard operating procedures initially must be in place. These 

procedures include various aspects of sanitation from facility design to equipment 

selection and maintenance and especially good personal hygiene (Sun & 

Ockerman, 2005). Hygiene practices of food workers thus are of great 

importance and need to be addressed first and foremost. Without good personal 

hygiene which includes adequate and proper handwashing, there would be no 

guarantee for optimal food safety even when a perfectly sound HACCP system 

was implemented (Sun & Ockerman, 2005).  

In response to the FSCS mandates, government health agencies and 

foodservice operators in Taiwan, ROC have demonstrated heightened 

awareness and interest in food safety practices by foodservice workers. An effort 

has been made to raise the operating standards in the food industry in order to 

provide a strong foundation for a more comprehensive food safety system. In this 

regard, improving handwashing practice is considered one of the issues relevant 

to the achievement of sanitation standards currently expected of foodservice 

establishments in Taiwan, ROC. The recent adoption of more stringent standards 

for food safety practices among commercial foodservice establishments, 
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enforced by the Taiwanese government makes Taiwan, ROC a viable site for 

cross-cultural handwashing research.      

Handwashing Behavior 

Handwashing behavior may be addressed from an ecological perspective 

(Mitchell et al., 2007) including three categories of influencing factors: (a) 

predisposing, (b) enabling, and (c) reinforcing. The term “ecological” underlines 

the influences of and between individuals and social contexts on behavior. 

Predisposing factors are personal and may vary across individuals in providing 

the rationale or motivation for engaging in a behavior (Mitchell et al., 2007). 

Individual characteristics such as attitude, beliefs, knowledge, and demographics 

have been reported to influence food safety behaviors (Dharod et al., 2007; 

Green et al., 2007; Mitchell et al., 2007).  

Enabling factors help to lessen the difficulty for motivated individuals to 

engage in a behavior (Mitchell et al., 2007). A number of facilitators and barriers 

(e.g., time constraint, availability and accessibility of resources, physical 

reminders) are experienced by foodservice workers in their actual work 

environment, influencing the performance of handwashing behavior. 

 Reinforcing factors provide foodservice workers ongoing affirmations that 

the handwashing behavior performed is socially desirable and rewarding 

(Mitchell et al., 2007). For instance, social support from the individuals whose 

opinions are valued by foodservice workers can initiate the beginning and 

emphasize the continuation of a behavior (Larson, Bryan, Adler, & Blane, 1997). 
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Behavioral reinforcement generally includes elements that appear after the 

behavior is performed, such as recognition and reward, encouraging the person 

to engage in the same behavior in the future. However, expectations of 

behavioral reinforcement also may be formed prior to engaging in a behavior 

providing foodservice workers motivation to perform the behavior. 

Cultural Influence on Behavior 

The word “culture” refers to objective and subjective elements that are 

shared, adapted, and transmitted through time and across generations (Fiske, 

2002; Tsui, Nifadkar, & Ou, 2007). The distinction of cultures may be addressed 

on the basis of cultural value in terms of the relationship between individuals and 

societies and whether the individuals or groups are the focus of that relationship 

(Tsui, Nifadkar, & Ou, 2007). From this psychological viewpoint, a culture can be 

characterized as either individualistic or collectivistic.  

Within individualism, the individual is the core unit and the societal 

environment exists to enhance the well-being of individuals (Oyserman & Lee, 

2008). People see themselves as rather stable in regard to attitudes, personality, 

and rights. The environment thus needs to be changed to maintain self-stability 

(Triandis & Suh, 2002). Within collectivism, individuals must fit into the society 

and environment and group membership is the focus of one‟s existence 

(Oyserman & Lee, 2008). People in a collectivistic culture tend to see the 

environment as fixed by factors such as rigid norms, obligations, and duties. 

Thus, collectivists are malleable and easily changed to comply with their 

environment (Triandis & Suh, 2002). 
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 The term “national culture” provides an overarching view of a country or a 

society according to the culture generally shared by its citizens (Gelfan, Erez, & 

Aycan, 2007). Based on the analysis of culture from a national perspective, 

empirical evidence suggests that there are systematic differences among 

countries in individualism and collectivism contributing to the rooted structure that 

underlies cultural differences (Oyserman & Lee, 2008). The cultural frame of 

mind influences the individual‟s psychological outcomes including values, self-

concept, relationality, and cognitive processes (Hu, Pellegrini, & Scandura, 2010; 

Oyserman & Lee, 2008). The cognitive process or the way of thinking thus can 

be expected to differ for individuals from different countries (Oyserman & Lee, 

2008).   

In a highly individualistic Western culture, the responsibility for behavior is 

exclusive to the individual and engulfed primarily in personal attributes including 

attitudes, preferences, and motives (Prentice & Miller, 1999). The US represents 

a Western culture that places a premium on autonomy and distinctiveness with 

individuals focusing on their own roles and perspectives (Wang, 2006). 

Individualists such as Americans tend to think or act independently from others 

as they view conformity to group norms as giving up one‟s autonomy and not 

being in control (Zhang, Lowry, Zhou, & Fu, 2007). Therefore, in the US the 

internal reasons for action are considered important in understanding a behavior.  

In contrast, situation and environment exert more powerful influences on 

individual behavior for individuals living in the social worlds constrained by 

implied roles in the relationships within a broad network of societal groups and by 
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ingrained social traditions. An Eastern culture such as Taiwan, ROC is a good 

example of a characteristically collectivistic or interdependent society as opposed 

to the US which has been defined as a prototypical individualistic society (Chiu & 

Peng, 2008). In comparison, the collectivistic Taiwanese center the decision 

making process and behavior on situation and social environment while 

individualistic Americans are individual-centered (Prentice & Miller, 1999). 

Collectivists focus on maintaining balance and harmony within a group and 

relationships among group members (Zhang et al., 2007) 

Today, Chinese cultures like Taiwan, ROC are still largely guided by 

Confucian teaching. Confucianism philosophy emphasizes the importance of 

suppressing personal desires for the greater good of the group and condemns 

the need to be individuals. Significant virtues that are highly valued include the 

ability to maintain personal relationships, obedience to superiors, and adherence 

to cultural norms of interaction under all circumstances (Hu et al., 2010).  

In terms of motivation, individualists desire to be unique and make their 

own choices from many alternatives. Accordingly, they may become less 

motivated when authorities or peers make choices for them. The reverse effect is 

found for collectivists who become highly motivated and achieve the highest level 

of performance when the choices are made for them by trusted authority figures 

and peers (Triandis & Suh, 2002). There is a high tendency for collectivists to 

trust and cooperate with in-group members (Tsui et al., 2007). Further, members 

of a collectivistic culture are strongly influenced by other people‟s behaviors and 

thoughts (Triandis & Suh, 2002).  
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Comparisons of collectivistic and individualistic cultures present 

noteworthy differences in regard to behavioral aspects. The distinction of cultures 

and influences on behavior include (a) people in collectivistic cultures emphasize 

contexts rather than internal processes in predicting the behavior of others, (b) 

individual behaviors are situation-dependent in collectivistic cultures and thus 

less consistent across situations, and (c) in collectivistic cultures, behavior can 

be more precisely predicted from norms and roles than from attitudes (Church, 

2000 as cited by Triandis & Suh, 2002).  

Research suggests that cultural boundaries exist for theories (e.g., 

organizational behavior models) developed and tested in the Western culture 

when applied in the Eastern culture (Gelfand et al., 2007; Tsui et al., 2007). The 

cultural characteristics regarding individualism and collectivism may have 

contributed to the limitation of cross-culture theoretical applications.  

The current study proposed a theoretical framework as a useful tool for 

understanding the relationships of influential factors to handwashing practices in 

foodservice setting. Therefore, in conducting a cross-cultural handwashing 

investigation, the relevance of the theory in a different cultural context from which 

it was developed needs to be evaluated. A handwashing behavior model based 

on a theory developed in the Western culture (US) may or may not be applied 

successfully for the investigation of foodservice workers‟ handwashing behavior 

within the Eastern culture (Taiwan, ROC) where individuals having distinct 

dissimilarities in thought patterns and frame of references.  
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Theoretical Background and Hypotheses 

Theory of Planned Behavior   

Past research has demonstrated that the Theory of Planned Behavior 

(TpB) can be successfully applied in diverse contexts to better understand 

various behaviors, leading to the development of theoretically driven 

interventions to influence the behavioral performance (Glassman, Braun, Dodd, 

Miller, & Miller, 2010; Kwan, Bray, & Ginis, 2009; Lee, Cerreto, & Lee, 2010; Lee, 

Murphy, & Swilley, 2009; Pelling & White, 2009), especially hand hygiene 

practices in the healthcare industry (Jenner, Watson, Miller, Jones, & Scott, 

2002; O‟Boyle, Henly, & Larson, 2001) and foodservice environments (York, 

Brannon, Shanklin, et al., 2009). The TpB constructs are capable of capturing 

relevant ecological factors influencing handwashing behavior as antecedents to 

behavioral performance (Redmond & Griffith, 2003). Further, the TpB model 

offers a comprehensive view of the relationships among these influential factors 

and of the formation of intention to perform a behavior as well as behavioral 

performance (Kwan et al., 2009). Therefore, epidemiological researchers agree 

that the TpB is an appropriate theoretical model to be used for investigation of 

handwashing in the foodservice context (Clayton & Griffith, 2008; Pilling, 

Brannon, Shanklin, Howells, & Roberts, 2008; York, Brannon, Roberts, Shanklin, 

& Howells, 2009). 

The TpB has its roots in Ajzen and Fishbein‟s Theory of Reasoned Action 

(TRA) (Ajzen, 1991). The fundamental TRA states that intention dictates 
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behavioral performance. In turn, the intention to perform a behavior is influenced 

by attitude toward the behavior and by subjective norms (Chiou, 2000). The 

proposition of the TRA model has its limitation in explaining a behavior that is 

beyond the individual‟s volitional control. Successfully performed behaviors 

generally depend on the availability of requisite opportunities and resources 

(Ajzen, 1991). To a certain degree, the actual controls in regard to opportunities 

and resources determine the behavioral achievement.  

In response to the limitation of TRA, Ajzen (1991) introduced the construct 

of perceived behavioral control into the TpB model. Ajzen reasoned that from a 

psychological perspective, the perception of behavioral control is of greater 

interest than actual control. The incorporation of perceived behavioral control 

construct enables the TpB to explain a wide range of behaviors in situations 

where individuals may or may not have control over the behavioral performance.  

According to the TpB (Ajzen, 1991), when the person is in control of 

performing a behavior, his/her intention serves as an immediate indicator of the 

behavior. A greater likelihood of behavioral performance should result with 

stronger intention. Thus, a positive and direct relationship between intention and 

behavior is hypothesized, 

H1: Foodservice worker‟s behavioral intention influences self-reported 

handwashing  behavior. 

Behavioral intention is influenced by three motivational factors: attitude, 

subjective norm, and perceived behavioral control. These motivational factors 
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can vary in their relative importance and magnitude of influence depending on 

the behaviors and situations. The relationships between intention and 

motivational factors are positive and direct. Therefore:  

H2: Foodservice worker‟s attitude influences handwashing intention.  

H3: Foodservice worker‟s subjective norm influences handwashing 

intention. 

H4: Foodservice worker‟s perceived behavioral control influences 

handwashing intention. 

The TpB further posits that perceived behavioral control can directly affect 

one‟s behavior given that the individual has an accurate perception of actual 

control (i.e., available resources and opportunities). With the presence of actual 

control, a person is likely to bring a course of action to a successful conclusion 

(Ajzen, 1991; Kwan et al., 2009). Thus: 

H5: Foodservice worker‟s perceived behavioral control influences self-

reported handwashing behavior. 

According to the TpB, salient beliefs are the fundamental considerations 

and the basis on which motivation is formed to drive a person to performing the 

behavior. The examination of salient beliefs that serve as prevailing determinants 

to the behavior can offer valuable information and an explanation of human 

behavior at the most fundamental level (Ajzen, 1991). Behavioral beliefs, 

normative beliefs, and control beliefs guide the formations of attitude, subjective 

norm, and perceived behavioral control, respectively. Therefore, positive and 
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direct relationships between salient beliefs about handwashing and the 

motivational factors are: 

  H6: Behavioral beliefs influence foodservice worker‟s attitude toward     

             handwashing. 

H7: Normative beliefs influence foodservice worker‟s subjective norm   

       toward handwashing. 

H8: Control beliefs influence foodservice worker‟s perceived behavioral 

control toward handwashing. 

Extension on TpB 

 The relationship of knowledge with handwashing intention has been 

examined in previous research. Pilling, Brannon, Shanklin, Roberst, et al. (2008) 

measured restaurant employees‟ knowledge of food safety practices including 

proper handwashing using an objective assessment tool comprised of 54 

true/false questions. The researchers found that (objective) knowledge did not 

predict handwashing intention. In light of the difficulty of the assessment test, it is 

inconclusive whether or not knowledge has any influence on the performance of 

handwashing behavior. Moreover, the relationships of knowledge with other 

TpB‟s motivational factors (i.e., attitude, subjective norm, perceived behavioral 

control) were not addressed. 

 As an extension to Ajzen‟s (1991) conceptualization for the context of the 

study, subjective knowledge was proposed as an additional construct that may 

provide motivation for the individuals to engage in handwashing behavior. 
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Subjective knowledge is being addressed to provide linkage and implication for 

food safety training. 

For this study, subjective knowledge construct was adapted from the area 

of consumer behavior research to refer to a self-assessment of what or how 

much one knows about the performance of a handwashing behavior, capturing 

the level of self-confidence, actual knowledge, and experience (Chiou, 2000; 

Flynn & Goldsmith, 1999). Subjective knowledge is coherent with other TpB‟s 

constructs that capture the individual‟s evaluation of factors influencing his/her 

behavior of interest as it reflects one‟s perception rather than the actual extent of 

one‟s knowledge.   

Findings from the consumer behavior research indicated that as an 

individual gains more knowledge about a product and its use, confidence in 

regard to making the correct behavioral decision also will increase and will result 

in the individual performing the behavior of interest (Flynn & Goldsmith, 1999). 

The relationships between subjective knowledge and motivational factors as well 

as handwashing intention were explored with the following hypotheses: 

H9:  Subjective knowledge influences foodservice worker‟s attitude toward 

handwashing. 

H10: Subjective knowledge influences foodservice worker‟s subjective 

norm toward handwashing. 

 H11: Subjective knowledge influences foodservice worker‟s perceived  

                 behavioral control over handwashing. 
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H12: Subjective knowledge influences foodservice worker‟s handwashing  

intention. 

Model Overview 

A handwashing theoretical model was developed based on Ajzen‟s 

conceptualization of the TpB. The relationships between subjective knowledge 

and TpB constructs were proposed. In Figure 5.1, the solid lines represent 

positive sequential direct relationships among the extended TpB model‟s 

constructs. This model was tested to assess the applicability of the extended 

TpB in explaining and predicting handwashing behavior of Taiwan, ROC 

foodservice workers. Further, 12 hypotheses were examined to reveal the 

influences of the antecedents of handwashing behavior.    

Figure 5.1. Hypothesized Model of the Extended Theory of Planned Behavior. 

Purpose and Research Question 

As an exploratory approach, this study proposed a cross-cultural 

investigation of handwashing behavior using the TpB to examine factors 

influencing handwashing behavior of foodservice workers in Taiwan, ROC and to 
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provide an insight into developing a theoretically driven intervention program. 

The primary research question, “How applicable is the extended TpB in 

explaining and predicting Taiwanese Foodservice workers’ handwashing 

behavior?” was posed to guide the study. 

Method 

 Sample and Data Collection 

Quota sampling method was used in the current study to achieve the 

research goals within the economic constraints. To represent foodservice 

workers in Taiwan, ROC, a sample comprised of students majoring in (a) 

Hospitality Management and (b) Culinary Arts who were currently employed in a 

foodservice setting with work experience either in the front of the house (e.g., 

server, foodservice assistant) and/or in the back of the house (e.g., chef, kitchen 

assistant) were recruited at two major four-year universities in Taiwan, ROC, one 

in the Southwestern portion and the other in Northwestern portion of Taiwan, 

ROC.  

Using a group self-administered survey method, data were collected in the 

Fall of 2010. The questionnaires were distributed by the faculty research 

associate to the student participants during regular class time as part of the 

introduction to a class discussion on the topic of food safety. Participants were 

informed of the purpose of the study during the recruitment process. The 

voluntary basis and confidentiality of participation were emphasized to enhance 

the response rate and minimize the apprehension that may impact the honesty of 



Texas Tech University, Pattarapong Burusnukul, May 2011 

193 

responses (Clayton et al., 2002; Jenner et al., 2002). Completed questionnaires 

were returned to the faculty research associate at the end of the class session. 

Research Instrument 

Development of questionnaire. A self-administered handwashing 

assessment questionnaire to measure (a) the extended TpB constructs and (b) 

demographic characteristics was first developed in English. Standard direct 

measurement items for intention, attitude, subjective norm, and perceived 

behavioral control were adapted from the instrument assessing handwashing 

behavior of healthcare workers developed by O‟Boyle et al. (2001). To ensure 

item reliability, validity, and sufficiency for each of these TpB construct scales, 

items were modified, deleted, and added in accordance with a holistic 

conceptualization of handwashing in the foodservice context as a frame of 

reference. Adaptation of items also followed the instructions for constructing a 

TpB questionnaire provided by Ajzen (2006).   

Measurement items for subjective knowledge were derived from the scale 

developed by Flynn & Goldsmith (1999) in measuring subjective knowledge 

construct applicable with various products of interest in the area of consumer 

behavior research. Additional items were included based on the information 

provided in the handwashing training protocol that is commonly implemented in 

foodservice establishments with focuses on why, when, and how to properly 

wash hands (Handwashingforlife.com, 2010).  
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The scenario-based measures for frequency of previous handwashing 

behavior were adapted from the behavior measures employed in the 

investigation of handwashing practices of healthcare workers (O‟Boyle et al., 

2001). With the sample of nurses, percentages were used to indicate the 

frequency of handwashing performed in each scenario. Changes were made for 

the present study based on the consideration as to the education background 

associated with general foodservice workers. To minimize possible confusion, 

the response format in percentages was changed to asking respondents to report 

handwashing frequency by identifying the number of times out of ten 

handwashing was performed per necessitating scenario. The scenarios included 

in the behavior measures were consistent with Food and Drug Administration 

(FDA)‟s Food Code guidelines (Green et al., 2007) To maintain simplicity of the 

response tasks for the respondents in assessing their past behavior, adequate 

handwashing in the present study was indicated to be at the minimum and 

referred to as handwashing with the use of soap (Clayton & Griffith, 2004; 

Redmond & Griffith, 2003). 

Measurement items for behavioral beliefs, normative beliefs, and control 

beliefs were generated following Ajzen‟s (2006) instructions for constructing a 

TpB questionnaire. Elicitation of salient beliefs toward handwashing behavior 

was conducted with a sample of foodservice workers. An informal discussion 

group using an open-ended questionnaire was conducted with undergraduate 

students in the US (N = 17); majoring in Restaurant, Hotel, and Institutional 

Management (RHIM) who had previous restaurant work experience; to obtain 
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information pertaining to the three areas of consideration toward the behavior: (a) 

behavioral outcomes (i.e., advantages, disadvantages, any associated 

considerations) of performing the behavior, (b) who serve as “referent others” – 

individuals or groups that may approve or disapprove performance of the 

behavior and (c) what factors, circumstances, or issues may facilitate or impede 

performance of the behavior (Ajzen, 2006). Results were comparable to previous 

reports regarding foodservice workers‟ beliefs about the outcomes of 

handwashing, expectations of referent others, and factors that serve as 

facilitators or barriers to handwashing. The consistency helps to establish the 

widely-held beliefs among foodservice workers in general and confirm the validity 

of findings from the discussion group. 

The handwashing behavior being investigated was carefully defined for 

foodservice workers according to Target, Action, Context, and Time (TACT) 

principle (Francis et al., 2004). Therefore, the target handwashing behavior was 

referred to as “washing my hands whenever I should at work” in the 

measurement items of the extended TpB model‟s constructs. This definition and 

wording were determined to have the simplicity that can be easily understood by 

foodservice workers.  

  An expert panel of four academicians in the field of foodservice examined 

the preliminary version of the questionnaire for content validity. The 

questionnaire was then pre-tested for comprehension of the instructions and 

terminology with a convenience sample of 45 students majoring in RHIM, who 

had restaurant work experience, at a university in the Southwestern portion of the 
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US. Based on the findings and suggestions of the pre-test group, slight format 

changes were made.  

Subsequently, the revised preliminary handwashing assessment 

questionnaire was quantitatively tested in Fall 2008 with a convenience sample 

of foodservice employees (N = 144) from four participating universities across the 

US. In assessing the dimensionality and reliability of the constructs scales, 

results from the exploratory factor analysis and internal consistency reliability 

tests indicated the desired uni-dimensionality and acceptable Cronbach‟s alpha 

value for each construct scale except for attitude. Therefore, further revision was 

made to the attitude scale to correct the multi-dimensionality issue. The revised 

handwashing assessment instrument was named Foodservice/Handwashing 

Behavior-76 (FS/HB-76) as it contained 76 items measuring the constructs of the 

extended TpB model in examining handwashing behavior of foodservice workers.  

Description of questionnaire. The handwashing assessment instrument 

FS/HB-76 included within the five sections (a) 76 items related to the constructs 

of the extended TpB and (b) participant demographics. Section one measured 

foodservice workers‟ attitude toward handwashing with a six-item, 7-point 

semantic differential scale. Section two contained 54 Likert-scale statements (1-7 

rating), with 1 representing strongly disagree and 7 representing strongly agree. 

To avoid the effect of response set, these statements were presented in a 

randomized order to measure: (a) subjective norm (four items), (b) perceived 

behavioral control (four items), (c) intention (three items), (d) behavioral belief 

strength (eight items), (e) normative belief strength (six items) and corresponding 
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motivation to comply (six items), (f) control belief strength (eight items) and 

corresponding control belief power (eight items), and (g) subjective knowledge 

(seven items). 

Section three contained eight Likert-scale statements (1-7 rating) with 1 

representing extremely bad and 7 representing extremely good, measuring 

handwashing outcome evaluation. These items corresponded to the behavioral 

belief strength items in the previous section. Section four comprised of eight 

questions measuring self-reported previous handwashing behavior. Respondents 

were asked to report how many times out of 10 handwashing was performed for 

each of the eight scenarios. Table 5.1 presents multi-item scales measuring the 

constructs of the extended TpB.  

Section five contained 11 questions pertaining to the individual 

characteristics of the respondents. The demographic information included: years 

of work experience in foodservice, training in food safety and types of training 

received, certification in food safety, years of current employment in foodservice, 

current position title and years in current position, weekly work hours, birth year, 

gender, ethnic identification, highest level of education attained, and marital 

status.    

Translation of questionnaire. A conceptual/cultural translation process was 

employed in translating the FS/HB-76 from English into Mandarin Chinese. The 

conceptual translation method relies on terms or phrases in the target language 

(Mandarin Chinese) that correspond to the implied associations, or connotative 

meaning,  of  the  text  used  in  the  source  language  (English)  instrument 
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Table 5.1: Extended Theory of Planned Behavior Construct Measures. 

Construct (No. of items) Measures 

Attitude (6) 
 
 
 
 
 
 
Subjective norm (4) 
 
 
 
 
 
 
 
 
 
 
Perceived Behavioral Control (4) 
 
 
 
 
 
 
 
 
Intention (3) 
 
 
 
 
 
Subjective Knowledge (7) 
 
 
 
 
 
 
 
 
 
 
Behavioral Beliefs (16) 
(a) Behavioral Belief Strength (8) 
 
 
 
 

ATT1: Extremely good/Extremely bad 
ATT2: Sanitary/Unsanitary 
ATT3: Useful/Useless 
ATT4: Responsible/Not responsible 
ATT5: Soothing/Irritating 
ATT6: Required/Not required 
 
SN1:   Most people who are important to me would wash  
           their hands whenever they should at work if they  
           had my job. 
SN2:   Most people whose opinion I value would wash  
           their hands whenever they should at work if they  
           had my job. 
SN3:   Most people who are important to me think I  
           should wash my hands whenever I should at work. 
SN4:   Most people whose opinions I value think I should  
           wash my hands whenever I should at work. 
 
PBC1: I have complete control over whether or not I  
           wash my hands whenever I should at work. 
PBC2: If I want to, I can wash my hands whenever I  
           should at work. 
PBC3: For me, washing my hands whenever I should at  
           work is NOT possible. 
PBC4: It is mostly up to me to wash my hands whenever  
           I should at work. 
 
IT1:     I will make an effort to wash my hands whenever I  
           should at work. 
IT2:     I intend to wash my hands whenever I should at   
           work.        
IT3:     I plan to wash my hands whenever I should at work. 
  
SKN1: I do NOT feel very knowledgeable about the right  
           way to wash my hands. 
SKN2: I know a lot about the right way to wash my hands. 
SKN3: Among my co-workers, I am one of the “experts” on  
           how to properly wash my hands. 
SKN4: Compared to most other people, I know less about  
            how to properly wash my hands. 
SKN5: I know why proper handwashing is important. 
SKN6: I know when proper handwashing is necessary. 
SKN7: I know how to wash my hands the correct way. 
 
 
BB1:   If I wash my hands whenever I should at work, my  
          customers will NOT get a foodborne illness from     
          eating in the restaurant. 
BB2:   If I wash my hands whenever I should at work, I will  
           NOT be able to do all of my assigned duties on time. 
BB3:   If I wash my hands whenever I should at work, my  
           hands will become dry, cracked, and reddened. 
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Table 5.1: (Continued). Extended Theory of Planned Behavior Construct Measures.  

Construct (No. of items) Measures 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Outcome evaluation (8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Normative Beliefs (12) 
(a) Normative Belief Strength (6) 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Motivation to Comply (6) 
 
 
 
 

BB4:   If I wash my hands whenever I should at work, I will  
           protect myself and/or co-workers from foodborne  
           illnesses. 
BB5:   If I was my hands whenever I should at work, I will  
          protect my family and/or persons I live with from  
          foodborne illnesses. 
BB6:   If I wash my hands whenever I should at work, I will  
          feel good about my activities to protect customers  
          from foodborne illnesses. 
BB7:   If I wash my hands whenever I should at work, I will  
          influence the handwashing behavior of other co- 
          workers. 
BB8:   If I wash my hands whenever I should at work, I will  
           be doing what my customers expect of me. 
 
BBOE1: My customers NOT getting a foodborne illness  
              from eating in the restaurant is: 
BBOE2: NOT being able to perform all of my assigned  
              duties on time is: 
BBOE3: My hands becoming dry, cracked, and reddened  
              is: 
BBOE4: Protecting myself and/or co-workers from  
              foodborne illnesses is: 
BBOE5: Protecting my family and/or persons I live with  
              from foodborne illnesses is: 
BBOE6: Feeling good about my activities to protect  
              customers from foodborne illnesses is: 
BBOE7: Influencing the handwashing behavior of other co- 
              workers is: 
BBOE8: Doing what my customers expect of me is: 
 
 
NBS1:   The kitchen manager/chef thinks I should wash  
              hands whenever I should at work. 
NBS2:   The customers think I should wash my hands  
              whenever I should at work. 
NBS3:   My co-workers think I should wash my hands  
              whenever I should at work. 
NBS4:   The owner/general manager thinks I should wash  
              my hands whenever I should at work. 
NBS5:   The health inspector thinks I should wash my  
              hands whenever I should at work. 
NBS6:    My family and/or persons I live with think I should  
              wash my hands whenever I should at work. 
 
NBMC1: Generally speaking, I do what the kitchen  
              manager/chef thinks I should do. 
NBMC2: Generally speaking, I do what the customers think  
               I should do. 
NBMC3: Generally speaking, I do what my co-workers  
               think I should do. 
NBMC4: Generally speaking, I do what the owner/general  
              manager thinks I should do. 
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Table 5.1: (Continued). Extended Theory of Planned Behavior Construct Measures.  

Construct (No. of items) Measures 

 
 
 
 
 
Control Beliefs (16) 
(a) Control Belief Strength (8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Control Belief Power (8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NBMC5: Generally speaking, I do what the health inspector  
               thinks I should do. 
NBMC6: Generally speaking, I do what my family and/or  
               persons I live with think I should do. 
 
 
CBS1:   During a normal shift at work, I have as much time  
              as I need to wash my hands whenever I should. 
CBS2:   During a busy shift at work, I do NOT have time at  
              all to wash my hands whenever I should. 
CBS3:   I think the locations of the handwashing sinks in  
              the restaurant‟s kitchen are convenient. 
CBS4:   Handwashing soaps available in the restaurant‟s  
              kitchen are gentle for hands. 
CBS5:   Soaps and paper towels are always available in  
              the restaurant‟s kitchen. 
CBS6:   There are signs at many places in the kitchen  
              reminding me to wash my hands whenever I  
              should at work. 
CBS7:   The restaurant has trained me how to properly  
              wash my hands. 
CBS8:   The restaurant owner/general manager always  
              monitors and enforces the handwashing rules. 
 
CBP1:   Having as much time as I need during the normal  
             shift makes it easier to wash my hands whenever I  
             should at work. 
CBP2:   NOT having time during the busy shift makes it  
             more difficult to wash my hands whenever I should  
             at work. 
CBP3:   Having the handwashing sinks conveniently  
             located in the restaurants‟ kitchen makes it easier  
             to wash my hands whenever I should at work. 
CBP4:   Having handwashing soaps that are gentle on the  
             hands available in the restaurant‟s kitchen makes it  
             easier to wash my hands whenever I should at  
             work. 
CBP5:   Always having handwashing soaps and paper  
              towels available in the restaurant‟s kitchen makes  
              it easier to wash my hands whenever I should at  
              work. 
CBP6:   Having signs at many places in the kitchen to  
             remind me makes it easier to wash my hands  
             whenever I should at work. 
CBP7:   Having training on how to properly wash my hands  
             makes it easier for me to wash my hands  
             whenever I should at work. 
CBS8:   Always having the restaurant owner/general  
             manager monitor and enforce the handwashing  
             rules makes it easier to wash my hands whenever I  
             should at work. 
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Table 5.1: (Continued). Extended Theory of Planned Behavior Construct Measures.  

Construct (No. of items) Measures 

Handwashing Behavior (8) 
 
 

BH1:     How many times out of 10 would you say you wash  
             your hands with soap before beginning to prepare  
             food? 
BH2:     If you have to stop working to do something else  
             like answer the telephone, eat, or smoke, how  
             many times out of 10 would you say you wash your  
             hands with soap before going back to food  
             preparation? 
BH3:     How many times out of 10 would you say you wash  
             your hands with soap between tasks? 
BH4:     How many times out of 10 would you say you wash  
             your hands with soap after touching raw meat or  
             other potentially hazardous food? 
BH5:     After handling dirty dishes, how many times out of  
             10 would you say you wash your hands with soap? 
BH6:     Before you put on your gloves, how many times out  
             of 10 would you say you wash your hands with  
             soap? 
BH7:     After you have touched your mouth, eyes, or any  
             body parts, how many times out of 10 would you  
             say you wash your hands with soap? 
BH8:     After you cough or sneeze, how many times out of  
             10 would you say you wash your hands with soap? 
 

 

(Braverman & Slater, 1996; Johnson, 2003; Maxwell, 1996). A back-translation 

process was used for verification in achieving a survey instrument that was 

conceptually equivalent across languages. This translation method requires three 

bilingual individuals to participate independently in the translation process. The 

three translators must meet the qualification criteria including: first-language 

experience in Chinese, oral and written knowledge of English, experience 

living/working in the English-language, familiarity with the Chinese culture in 

Taiwan, ROC, and knowledge about survey concepts (US Census Bureau, 

2006). 

In the back-translation process, the instrument passes through multiple 

filters that the researchers produce independently resulting in effective and 
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reliable translation. The back-translation standard protocol involves three stages 

(McGorry, 2000). First, the instrument is translated from the source language into 

the target language by a bilingual translator. Second, another bilingual translator 

translates the target language instrument back into the source language. Third, 

the original and back-translated versions are compared by three bilingual 

translators (two of the three individuals can be the translators in stages one and 

two) for any terminology inconsistencies, mistranslations, cultural gaps, and/or 

lost words or phrases. If any differences are found the researchers consult with 

the translators to determine why the discrepancies occur and to modify the target 

language instrument until it accurately reflects the source language instrument 

(Johnson, 2003; Maxwell, 1996). Culturally equivalent translation broadens the 

conceptual equivalence of words and phrases in the source instrument to capture 

the same patterns of thought and behavior in the target language speakers‟ 

social world (Braverman & Slater, 1996).  

In this study, the survey translation was performed by three translators 

who were born in Taiwan; had lived, worked, and studied in the continental US 

for approximately six years; and held master‟s degrees in Hospitality 

Administration. Additionally, one translator had recently returned to Taiwan, ROC 

and was teaching in a university Hospitality Management Program. The 

translation process conducted by the panel of three bilingual translators yielded 

conceptually equivalent measurement items in Mandarin Chinese for the 

following sections within the FS/HB-76: Section 1 attitude toward handwashing; 

Section 2 TpB constructs including (a) subjective norm, (b) perceived behavioral 
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control, (c)  behavioral intention, (d) behavioral belief strength, (e) normative 

belief strength and corresponding motivation to comply, (f) control belief strength 

and corresponding control belief power, and (g) subjective knowledge; Section 3  

handwashing outcome evaluation; and Section 4 self-reported handwashing 

behavior. 

However, in Section 5 demographic information, the response options for 

three items; (a) current position title, (b) ethnic identification, and (c) highest level 

of education attained were changed to reflect the cultural context in Taiwan, 

ROC. First, four position titles on the English version of the questionnaire; 

Kitchen manager, Assistant kitchen manager, Food prep, and Foodservice 

assistant were replaced by Executive chef, Chef, Sous chef, and Kitchen 

assistant to correspond to the positions generally available in foodservice setting 

in Taiwan, ROC. Second, ethnic identification categories (i.e., African-American, 

Asian/Pacific Islander, White/Non-Hispanic, Hispanic, and Native American) on 

the English version of the questionnaire were deemed inapplicable to the 

Taiwanese sample and were replaced by (a) Taiwanese, (b) Cantonese, (c) 

Aboriginal, and (d) other (please specify). In order to address slight differences in 

the educational system between Taiwan, ROC and the US and to make the 

response options pertaining to the highest level of education attained more easily 

understood for the Taiwanese sample, the education levels were adjusted. For 

the question “What is the highest level of education you have received?”, the five 

response options in English were (a) Less than high school, (b) Some high 

school, (c) High school diploma, (d) Vocational/ Technical school, (e) Some 
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college/ Associate degree, and (f) Undergraduate degree (B.A., B.S., etc.). The 

nine options on the Mandarin Chinese version of the questionnaire were (a) Less 

than senior high, (b) Completed senior high, (c) Some senior high, (d) Completed 

vocational/ technical school, (e) Some vocational/ technical school, (f) Completed 

associate degree, (g) Some associate degree, (h) Completed college/ 

undergraduate degree, (i) Some college/ undergraduate degree.   

Results and Discussion 

  A total of 306 questionnaires were distributed of which 297 were 

completed and usable for the data analysis, resulting in 97.1% response rate. 

The respondents consisted of 176 female (60.7%) and 114 male (39.3%); age 19 

to 53, with an average age of 22 years. The majority of the respondents were 

single (96.5%). The largest percentage of respondents were Taiwanese (97.6%) 

followed by Aboriginal (1.0%) and Cantonese (0.7%). Work experience in 

foodservice ranged from less than one year (27.5%) to more than 15 years 

(0.7%), with 69.1% of respondents reporting one to five years of work experience 

in foodservice. Respondents held positions in the front-of-the-house (67.3%) 

(e.g., server, supervisor, cashier) and the back-of-the-house (32.7%) (e.g., 

kitchen assistant, cook). Further, 69.7% of the respondents had received some 

type of food safety training, but only 15.5% held food safety certification.  

Preliminary Analysis 

To describe the psychological characteristics of the sample at this stage of 

the data analysis, all measurement items representing each of the factors were 
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used. For each of the motivational factors (i.e., attitude, subjective norm, 

perceived behavioral control, intention, and subjective knowledge), mean score 

was computed by summing the item responses and dividing by the number of 

items answered by each participant.   

Table 5.2 gives the mean-score averages of the motivational factors. 

Foodservice workers reported positive attitude toward handwashing (M = 6.07). 

Subjective norm (M = 4.97) and perceived behavioral control (M = 4.76) also 

were in favor of the handwashing behavior. Workers were likely to perform 

handwashing behavior as reported in their intention (M = 4.92). Further, 

foodservice workers evaluated themselves as knowledgeable about 

handwashing performance (M = 5.21).  

Table 5.2: Results of Motivational Factors Toward Handwashing. 

Factor   Minimum Maximum Mean SD 

 
Attitude 
 
Subjective Norm 
 
Perceived Behavioral Control 
 
Intention 
 
Subjective Knowledge 

 
1.00 

 
1.00 

 
1.00 

 
1.00 

 
2.29 

 
7.00 

 
7.00 

 
7.00 

 
7.00 

 
7.00 

 

 
6.07 

 
4.97 

 
4.76 

 
4.92 

 
5.21 

 
0.99 

 
1.19 

 
1.20 

 
1.25 

 
0.95 

Scale Rating: Attitude: 7-point semantic differential summated format 
            All other factors: 7-point Likert type scale summated format 

An aggregate score was computed for each of the three belief factors. 

Because each belief factor is comprised of two parts, multiplicative products of 

corresponding item pairs were summed to derive the aggregate score. For 

example, the aggregate score for behavioral belief was computed by multiplying 
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each of the behavioral belief strengths by its corresponding outcome evaluation, 

and resulting products were summed over all accessible behavioral outcomes 

(Ajzen, 2006).  

Table 5.3 presents the averages of the belief factors‟ aggregate scores as 

well as the determinant score for each factor. Determinant score was used to 

differentiate positive and negative opinions. For each belief factor, the 

determinant score was computed by multiplying number of item-pairs by 16 (i.e., 

4 x 4, “Neutral” responses in both parts). For instance, the determinant score for 

normative belief factor was 96 as there were six pairs of items measuring 

normative beliefs (i.e., 6 x 16). The aggregate score averages for behavioral 

belief, normative belief, and control belief were all higher than the determinant 

scores. The distinct differences indicate that the respondents had positive 

opinions regarding each of the belief factors toward handwashing behavior.  

Table 5.3: Results of Belief Factors Toward Handwashing. 

Factor   Minimum Maximum Determinant 
Score 

Mean SD 

   
Behavioral 
Belief 
 
Normative 
Belief 
 
Control 
Belief 

  
20.00 

 
 

6.00 
 
 

14.00 
 

 
371.00 

 
 

294.00 
 
 

385.00 
 

 
128 

 
 

96 
 
 

128 
 

 
216.19 

 
 

171.48 
 
 

169.11 

 
60.53 

 
 

63.92 
 
 

80.85 
 

 

 Results indicated that foodservice workers only engaged in 56.84% overall 

handwashing compliance to all necessitating handwashing scenarios. The 

average handwashing performed per each instance ranged from 43.40% to 
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66.50%. The respondents reported washing their hands most often after handling 

dirty dishes (66.50%) and least before putting on gloves (43.40%). Table 5.4 

shows average percentages of handwashing performed by the respondents on 

each handwashing scenario. 

Table 5.4: Average Percentages of Handwashings Performed.  

Handwashing Scenario Mean (%) SD (%) 

 
After handling dirty dishes 
 
After touching meat or hazard foods  
 
Before beginning to prepare food 
 
After coughing or sneezing  
 
After interrupting activities  
 
Between tasks 
 
After touching body parts 
 
Before putting on gloves  

 
66.50 

 
65.20 

 
61.50 

 
58.20 

 
56.20 

 
55.20 

 
48.70 

 
43.40 

 
 29.98 

 
28.58 

 
26.15 

 
30.40 

 
28.70 

 
26.80 

 
28.77 

 
30.88 

 

Measurement Model 

 The initial confirmatory factor analysis (CFA) performed on the 

measurement model of five constructs (i.e., attitude, subjective norm, perceived 

behavioral control, intention, subjective knowledge) with 24 indicators revealed a 

poor model fit (  = 767.396, /df = 3.171, CFI = .875, TLI = .857, GFI = .806, 

RMSEA = .086). The examination of the standardized regression weights 

uncovered five indicators (i.e., ATT6, PBC3, PBC4, SKN1, SKN4) having lower 

than .50 factor loading value. Also, one indicator of the subjective knowledge 

construct, SKN4, was shown to be non-significantly reflective of the construct. 
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Further, modification indices suggested possible improvement of the model fit if 

correlations between the error terms were specified. The specifications of 

correlations of error terms that belong to the variables of the same underlying 

construct is an acceptable procedure in an attempt to improve the fit of the model 

as such procedure does not violate the theoretical assumption (Hair, Anderson, 

Tatham, & Black, 1995). 

To improve the model fit, modifications were made by (a) removing five 

variables determined to be poor indicators of the constructs and (b) allowing the 

error terms of the variables within the same underlying construct to correlate as 

suggested by the modifications indices. Therefore, in the modified measurement 

model, the five constructs were represented by only 19 variables, excluding 

ATT6, PBC3, PBC4, SKN1, and SKN4. Additional correlations between error 

terms were specified including (a) error terms of ATT3 and ATT4, (b) error terms 

of ATT4 and ATT5, (c) error terms of SN1 and SN2, and (d) error terms of SKN2 

and SKN3. 

The CFA was repeated for the modified measurement model. Results 

suggested significant improvement to the fit of the model. Goodness-of-fit indices 

met the cut-off criteria indicating that the modified measurement model fit the 

data reasonably well (  = 368.080, /df = 2.667, CFI = .941, TLI = .927, GFI = 

.884, RMSEA = .075).  

As for the convergent validity, results indicated that all remaining 

indicators, represented in the modified measurement model, reflected their 
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respective latent constructs. The standardized factor loading value of each 

indicator exceeded .50, ranging from .56 to .96, and was statistically significant at 

.001 level (Hair, Anderson, Tatham, & Black, 1995). Table 5.5 reports CFA 

results for the modified measurement model. 

Table 5.5: Confirmatory Factor Analysis Results for the Measurement Model (N = 297). 

Constructs Indicators Factor 
Loadings 

AVE 

Attitude 
  

 
ATT1: Extremely good/Extremely bad 
ATT2: Sanitary/Unsanitary 
ATT3: Useful/Useless 
ATT4: Responsible/Not responsible 
ATT5: Soothing/Irritating 
 

 
.96 
.89 
.85 
.85 
.83 

0.77  

Subjective 
Norm 
  

 
SN1:   Most people who are important to me would wash  
           their hands whenever they should at work if they  
           had my job. 
SN2:   Most people whose opinion I value would wash  
           their hands whenever they should at work if they  
           had my job. 
SN3:   Most people who are important to me think I   
           Should wash my hands whenever I should at  
           work. 
SN4:   Most people whose opinions I value think I should  
           wash my hands whenever I should at work. 
 

 
.56 

 
 

.73 
 
 

.87 
 
 

.84 

0.58  
 

Perceived 
Behavioral 
Control 
  

  
PBC1: I have complete control over whether or not I wash  
           my hands whenever I should at work. 
PBC2: If I want to, I can wash my hands whenever I        
           should at work. 
  
 

 
.75 

 
.78 

0.59 
 

Intention 
  

 
IT1:     I will make an effort to wash my hands whenever I  
           should at work. 
IT2:     I intend to wash my hands whenever I should at  
           work. 
IT3:     I plan to wash my hands whenever I should at work. 
 

 
.75 

 
.84 

 
.77 

0.62 

Subjective 
Knowledge 

 
SKN2: I know a lot about the right way to wash my hands. 
SKN3: Among my co-workers, I am one of the “experts” on  
           how to properly wash my hands. 
SKN5: I know why proper handwashing is important. 
SKN6: I know when proper handwashing is necessary. 
SKN7: I know how to wash my hands the correct way. 
 

 
.61 
.65 

 
.84 
.79 
.80 

0.55 
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For discriminant validity, correlations among the measurement model 

constructs were examined (See Table 5.6). Results indicated correlations among 

the constructs ranging from .15 to .86 and all were significant at .05 level. 

However, no correlation was so close to 1 that there should be concern about 

constructs not being conceptually distinct.  

Table 5.6: Correlation Matrices for the Measurement Model Constructs. 

 
 

 
Attitude 

Subjective 
Norm 

Perceived 
Behavioral Control 

 
Intention 

Subjective 
Knowledge 

  
Attitude 
 
Subjective Norm 
 
Perceived 
Behavioral Control 
 
Intention 
 
Subjective 
Knowledge 

 
1.00 

 
.20** 

 
.19** 

 
 

.15* 
 

.22** 
 

 
 
 

1.00 
 

.65*** 
 
 

.86*** 
 

.79*** 

 
 
 
 
 

1.00 
 
 

.76*** 
 

.57*** 
 

 
 
 
 
 
 
 
 

1.00 
 

.77*** 

 
 
 
 
 
 
 
 
 
 

1.00 

 *p < .05, **p <.01, ***p<.001 

  Each construct scale was tested for Cronbach‟s alpha value to assess 

scale reliability. Only items with acceptable factor loading values as identified in 

the modified measurement model were included in the analysis. Results 

indicated Cronbach‟s alpha values ranging from .73 to .95 suggesting acceptable 

reliability for all construct scales. Table 5.7 shows the Cronbach‟s alpha value for 

each construct scale with corresponding number of items maintained to 

represent the construct for the SEM phase of the analysis.   

  Results from the analyses assessing validity and reliability of the 

translated FS/HB-76 provided evidence that the multi-item scales measuring 

psychosocial factors presented in the extended TPB model were successfully 
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Table 5.7: Results of Construct Scale Reliability Tests.  

Construct Scale No. of Items Cronbach‟s Alpha 

 
Attitude 
 
Subjective Norm 
 
Perceived Behavioral Control 
 
Subjective Knowledge 
 
Intention 

 
5 
 
4 
 
2 
 
5 
 
3 

 
.95 

 
.84 

 
.73 

 
.86 

 
.82 

 

developed. In measuring Taiwan, ROC foodservice workers‟ attitude toward 

handwashing, five-item attitude scale efficiently captured both the instrumental 

aspect and the experiential quality aspect of attitude. One attitude item, 

“required/not required”, was not a reliable measurement item despite its 

association with the instrumental aspect of handwashing behavior. Subjective 

norm could be reliably measured using four items addressing both injunctive 

norm (i.e., whether important others think foodservice workers should perform 

handwashing) and descriptive norm (i.e., whether important others themselves 

engage in handwashing behavior). For perceived behavioral control, the initial 

four-item scale was reduced by half. Only two items were proven to be valid and 

reliable indicators of the perceived behavioral control construct. However, the 

remaining items still addressed both capability (i.e., “If I want to, I can wash my 

hands whenever I should at work”) and controllability (i.e., “I have complete 

control whether or not I wash my hands whenever I should at work”) aspects of 

perceived behavioral control. Handwashing intention was reliably measured by 
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asking foodservice workers whether they will make an effort to, intend to, and 

plan to wash their hands, with three items on the scale. 

For the scale measuring subjective knowledge, two of the seven items 

were removed. These two items were indicated to be invalid and unreliable 

measures of the construct. The subjective knowledge scale thus consisted of five 

items, three of which addressed the focuses of the commonly implemented food 

safety training regarding handwashing practices (i.e., why, when, and how to 

properly wash hands). The other two items maintained were from the subjective 

knowledge scale derived and adapted from consumer behavior research.   

 Latent Model 

  The estimation of the structural model was performed using the modified 

measurement model. At this stage of the analysis, the three belief factors and 

frequency of previous handwashing behavior, treated as observed rather than 

latent variables, were also included in the structural model. Aggregate scores 

were used as observed values for the three belief variables and handwashing 

frequency variable.   

Results of the first model estimation indicated overall model fit did not 

quite reach satisfactory level (  = 636.026, /df = 3.000, CFI = .916, TLI = .900, 

GFI = .832, RMSEA = .082). Therefore, the modification indices were examined 

in an attempt to improve the overall fit of the model. One relationship path that 

was suggested to enhance the model fit was the direct path from Control Beliefs 

to Subjective Norm. This suggestion was given consideration based on the 
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rationale that beliefs about the availability of resources and opportunities as well 

as the enforcement of behavioral rules can (a) signify the importance of the 

behavior and (b) influence the perception that the behavior is promoted as a 

desired workplace norm. Hence, in order to improve the overall fit of the 

structural model, modification was made by adding the direct path from Control 

Beliefs to Subjective Norm. Results from the estimation of the modified structural 

model suggested an acceptable fit of the model to the sample data ( = 577.287, 

/df = 2.736, CFI = .928, TLI = .913, GFI = .845, RMSEA = .077).  

Research Question 

In regard to the applicability of the TpB, results indicated that the 

hypothesized extended TpB model cannot be directly applied to the sample of 

foodservice workers in Taiwan, ROC without modification. The influence of 

beliefs about facilitators and barriers to handwashing performance (i.e., Control 

Beliefs) on the perception of social pressure (i.e., Subjective Norm) has to be 

taken into account in this particular cultural context. The modification to this 

relationship allowed the model to have a better fit to the data and enhanced the 

capability of explaining handwashing behavior of Taiwan, ROC foodservice 

workers. 

  Hypotheses 

The modified structural model was deemed adequate for hypotheses 

testing. Therefore, individual tests of significance for the relationships among the 

extended TpB constructs were conducted. Table 5.8 displays results from SEM 
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including standardized parameter estimates (path coefficients), t-values, and p-

values for the relationships hypothesized in the extended TpB. It was found that 

intention did not have a significant relationship with self-reported handwashing 

behavior. Therefore, Hypothesis 1 was not supported. This finding is counter-

intuitive and suggests that although foodservice workers have the intention to 

perform handwashing behavior, they may not follow through in actual practices. 

However, it is also possible that the failure of intention in predicting self-reported 

handwashing behavior may be the result of the temporal difference of the two 

measures. The measure of intention captures foodservice workers‟ plan to 

engage in a behavior in the future. Self-reported handwashing behavior 

represents the behavior that foodservice workers had performed in the past.  

  In regard to the influences of motivational factors, subjective norm and 

perceived behavioral control showed significant relationship with intention. No 

such relationship was found for attitude. Therefore, Hypothesis 2 was not 

supported and Hypotheses 3 and 4 were supported. These findings underscore 

the cultural influence on behaviors. In a collectivistic Chinese culture such as 

Taiwan, ROC, the impact of social pressure and situational environment is 

evident. Members of a collectivistic society tend to follow social norm in decisions 

regarding behavioral performance. Also, behaviors of collectivists are generally 

determined by situations and environment. As such, foodservice workers‟ 

decision to engage in the handwashing behavior is largely influenced by the 

opinions of referent others (e.g., managers, chef, co-workers) as well as the 

availability of resources and opportunities that facilitates behavioral achievement.  
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  Table 5.8: Standardized Parameter Estimates for the Structural Model (N = 297). 

 
Hypothesized Path 

Standardized Path 
Coefficients 

 
t-value 

 
p-value 

 
Results 

 
H1:  Intention   
       Handwashing behavior 
 
H2:  Attitude    
        Intention 
 
H3:  Subjective norm   
        Intention 
 
H4:  Perceived behavioral control     
        Intention 
 
H5:  Perceived behavioral control   
       Handwashing behavior 
 
H6:  Behavioral beliefs   
        Attitude 
 
H7:  Normative beliefs   
        Subjective norm  
 
H8:  Control beliefs   
        Perceived behavioral control 
 
H9:   Subjective knowledge    
        Attitude 
 
H10: Subjective knowledge    
         Subjective norm 
 
H11: Subjective knowledge   
         Perceived behavioral control 
 
H12: Subjective knowledge   
         Intention 

 
  

.14 
 
 

-.03 
 
 

.50 
 
 

.29 
 
 

.34 
 
 

.15 
 
 

.29 
 
 

.64 
 
 

.11 
 
 

.34 
 
 

.19 
 
 

.23 

 
 

1.33 
 
 

-0.74 
 
 

4.66 
 
 

3.84 
 
 

2.98 
 
 

1.45 
 
 

4.11 
 

 
9.73 

 
 

1.05 
 
 

4.94 
 
 

2.80 
 
 

2.83 

 
 

.18 
 
 

.46 
 
 

*** 
 
 

*** 
 
 

** 
 
 

.15 
 

 
*** 

 
 

*** 
 
 

.29 
 
 

*** 
 
 

** 
 
 

** 

 
 

Not Supported 
 
 

Not Supported 
 
 

Supported 
 
 

Supported 
 
 

Supported 
 
 

Not Supported 
 
 

Supported 
 
 

Supported 
 
 

Not Supported 
 
 

Supported 
 
 

Supported 
 
 

Supported 

 ** P-value less than .01 *** P-value less than .001 

 Further, the need of collectivists to avoid standing out as individuals and to 

promote the harmony of the group suppresses the influence of individual‟s 

attitude toward the decision of a plan to engage in a behavior. In other words, 

what foodservice workers feel about handwashing behavior does not matter in 

the process of making a decision whether or not to wash their hands whenever  
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they should at work. Rather, normative, situational, and environmental factors 

dictate the decision outcome. 

  The relationship between perceived behavioral control and handwashing 

behavior was found to be significant. Thus, Hypothesis 5 was supported. This 

finding again highlights the importance of situational and environment factor on 

the behavior in a collectivistic culture. As for the three belief factors, results 

indicated that only normative beliefs and control beliefs significantly and 

positively influence subjective norm and perceived behavioral control, 

respectively. Therefore, Hypotheses 7 and 8 were supported. The findings 

support the fundamental ideas that foodservice workers‟ beliefs of important 

others‟ opinions about handwashing guide the perception of subjective norm and 

beliefs about the presence of handwashing facilitators/impediments lead to the 

perception of behavioral control. However, the hypothesized relationship 

between behavioral beliefs and attitude was not significant. Thus, Hypothesis 6 

was not supported. This finding contradicts the TpB‟s proposition that 

considerations about the outcome of a behavior contribute to the attitude toward 

the behavior. The reason could be that one‟s predisposition or beliefs about a 

behavior were overshadowed by others‟ opinions and external influences.   

  Results revealed direct and positive influences of subjective knowledge on 

subjective norm, perceived behavioral control, and intention but not on attitude. 

Therefore, Hypotheses 10, 11, and 12 were supported whereas Hypothesis 9 

was not. Self-assessed knowledge about handwashing performance thus 

contributes to foodservice workers‟ perception toward handwashing as 
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acceptable and desired workplace behavior (i.e., subjective norm) as well as to 

the confidence in performing handwashing behavior (i.e., perceived behavioral 

control). Further, subjective knowledge can impact foodservice worker‟s 

handwashing intentions both directly and indirectly (i.e., through subjective norm 

and perceived behavioral control). 

  Results from SEM also revealed the relationship between control beliefs 

and subjective norm that was not initially hypothesized by the TpB. This 

significant relationship suggested that for Taiwan, ROC foodservice workers, 

beliefs about the availability of resources and opportunities as well as managerial 

emphasis on handwashing influence more than just the perception of control. 

These beliefs also signify that handwashing behavior is of great importance and 

regarded as a desired workplace norm. Figure 5.2 presents the structural 

diagram, showing the direction and magnitude of the relationships, accompanied 

by standardized path coefficients. Statistically significant relationships are 

illustrated with solid lines while non-significant relationships are represented by 

dotted lines. 

Conclusions, Implications, and Recommendations 

This study was purposed to investigate handwashing behavior in 

foodservice setting in a cross cultural context by applying the psychology-based 

TpB to examine factors influencing handwashing behavior of foodservice workers 

in Taiwan, ROC. Results showed that the handwashing assessment instrument 

(FS/HB-76)  was  successfully  translated  into  Mandarin Chinese  using  a  
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Figure 5.2. Results of Modified SEM of the Extended Theory of Planned Behavior 
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.76 
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conceptual/cultural back translation process. The translated instrument 

maintained the conceptual equivalence to the English source language 

instrument with appropriate modifications in respect to the target Taiwan, ROC 

culture. Through CFA, the translated instrument was found to have validity and 

reliability in measuring the psychosocial factors influencing handwashing 

behavior. Further, results from SEM revealed that after slight modification the 

extended TpB theoretical model had an acceptable fit to the data. Therefore to 

answer the main research question, “How applicable is the extended TpB in 

explaining and predicting Taiwanese Foodservice workers’ handwashing 

behavior?”, findings indicated that the extended TpB which developed in the 

Western culture (US) can be utilized to explain and predict handwashing 

behavior foodservice workers in an Eastern culture (Taiwan, ROC).  

  The examination of relationships among factors influencing foodservice 

workers‟ handwashing behavior provided insight into how foodservice workers‟ 

handwashing intention was formed. First, there was no relationship between 

reported handwashing intention and behavioral performance. For foodservice 

workers in Taiwan, ROC, intention to wash hands was not the indicator of actual 

practices. This lack of relationship could suggest that the assessment of 

handwashing performance cannot rely on self-reported measurements. Both 

intention and handwashing behavior may have been inaccurately reported 

because of the social desirability bias. Thus, actual handwashing behavior may 

be more accurately measured using observation. If carefully conducted to avoid 

the potential Hawthorne effect, observation method of measurement can provide 
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truthful report of handwashing performance, unbiased by socially desirable 

responses. Further, observation also may provide data on handwashing 

performance unaffected by the difficulty of recall and temporal difference of 

measurements (i.e., between projected handwashing intention and past 

handwashing behavior) as potentially existed in the self-reported measures used 

in the current study. The data from observations thus can be used to replace self-

reported intention and self-reported handwashing in the model evaluated.  

  Second, study results revealed significant influence of subjective norm, 

perceived behavioral control, and subjective knowledge on handwashing 

intention of foodservice workers. This finding has major implication for the 

development of intervention program in an effort to improve handwashing 

practices in the foodservice industry in Taiwan, ROC. For an effective 

intervention program, educational training that provides foodservice workers 

knowledge and confidence to perform proper handwashing behavior remains a 

critical component. Beyond education, emphasis must be placed on 

organizational culture and provision of opportunities and resources that facilitate 

the performance of handwashing behavior. In a collectivistic culture like Taiwan, 

ROC, individuals perceive devotion to group norm as essential for maintaining 

harmony and membership with the belonging social groups. Therefore, creating 

organizational culture that clearly conveys handwashing compliance as desired 

workplace norm would likely encourage adherence to handwashing protocols 

among the employees. In this aspect of the intervention program, management 

has the responsibility to serve as role models by engaging in the behavior and to 
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enforce policies and practical rules to underscore the performance of 

handwashing as a critical food safety issue.  

Further, any possible hindrance that would deter employees from 

performing handwashing behavior must be minimized. Management needs to 

ensure that the facilities and supplies are readily equipped to accommodate 

handwashing performance. Optimal scheduling should be practiced to avoid 

under-staff situation where overloading work contributes to time deprivation for 

employees to perform handwashing. The work environment also must be shaped 

to promote the desired handwashing practices. Some examples of procedures to 

implement include (a) use of signs posted in various places to remind employees 

to wash hands, (b) training and re-training on a continuous basis, (c) providing 

incentives both monetary (e.g., bonus) and non-monetary (e.g., praise, 

recognition) rewards, and (d) strict observance of rules (e.g., punishment for non-

compliance).  By implementing the policies and procedures stated, employees 

would also perceive greater behavioral control which was shown to directly affect 

the engagement in the desired handwashing behavior. Moreover, these policies 

and procedures help to signify and highlight handwashing as an important 

normative behavior. 

 Finally, foodservice workers‟ self-evaluated knowledge about 

handwashing performance was found to directly influence subjective norm and 

perceived behavioral control as well as positively correlates with different beliefs 

about handwashing behavior. These findings re-affirm that handwashing 

educational training is a critical component to an effective intervention program. 
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Subjective knowledge resulting from being educated about handwashing 

performance not only signifies this food safety practice as a critical and desired 

workplace behavior in foodservice but contributes to foodservice workers‟ 

confidence to perform proper handwashing protocols. Further, educational 

training can lead to the perception of being knowledgeable, helping to guide 

foodservice workers‟ beliefs that are in favor of handwashing behavior.   

Based on the limitations of the study, recommendations were made for 

future research to investigate handwashing behavior in foodservice setting in a 

cross-cultural context. First, though the use of student sample with foodservice 

work experience served the goals of the current study within economic 

constraints, a study using random sample drawn from general foodservice 

worker population should be replicated in the future. The diversity in 

demographic characteristics (e.g., age, educational level) thus can be achieved 

and results may be more appropriately generalized to the foodservice workers in 

Taiwan, ROC. Also, replication of the study will provide results that can be 

compared to current study‟s findings to further evaluate whether the relationships 

between influential factors and handwashing intention as well as handwashing 

behavior are confirmed. Second, despite the directions of relationships and 

magnitude of influences obtained from the analysis of the hypothesized model, 

causality may not be inferred because of the cross-sectional data used in the 

current study. If pre-intervention and post-intervention assessments were 

conducted, longitudinal data could be acquired making possible the evaluation of 
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intervention effects on foodservice workers‟ psychological characteristics 

regarding motivational factors toward handwashing behavior.  
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CHAPTER VI 

CONCLUSIONS 

  Foodborne illness is a global concern and a crucial element impacting 

food safety in commercial foodservice settings. Consumers worldwide assume a 

common risk in regard to food safety as a result of sub-standard hygienic 

practices. The leading cause for contaminations and foodborne outbreaks often 

cited is inadequate and improper handwashing by foodservice workers. Reports 

indicate handwashing compliance in the foodservice industry fails to meet the 

required standards set by US government agencies such as the Food and Drug 

Administration (FDA), Center for Disease Control and Prevention (CDC), and the 

Health Department of Taiwan Provincial Government. As an effort to improve 

handwashing practices in foodservice settings, educational training intervention 

often provides limited results in changing foodservice workers‟ behavior. 

Therefore, a comprehensive intervention program that incorporates an 

educational component and addresses the ecological factors influential to the 

performance of handwashing behavior in the organizational infrastructure is 

needed to ensure optimal results. Further, a thorough understanding of the 

interplay between factors influencing handwashing intention and behavior would 

be useful for food safety educators, policy makers, and practitioners in 

developing and implementing effective handwashing intervention programs.  

 This dissertation research expanded on the psychology-based Theory of 

Planned Behavior (TpB) in the investigation of handwashing behavior in the 
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foodservice setting. To understand the relationships among the ecological factors 

influential to handwashing intention, handwashing behavior, and knowledge 

about handwashing performance, surveys were conducted with foodservice 

workers in the US and Taiwan, Republic of China (ROC). Five aspects of the 

research are included in this chapter: (a) summary of the study, (b) validity and 

reliability of the instruments, (c) findings of the study, (d) managerial implications, 

and (e) limitations and recommendations for future research. 

Summary of the Study 

The purpose of the study was two-fold: (a) to develop a theoretical 

framework for the investigation of handwashing behavior in the foodservice 

context and (b) to validate the foodservice handwashing theoretical framework in 

a cross-cultural context.  Handwashing behavior was examined by incorporating 

the psychology-based TpB to better understand the motivational factors 

underlying foodservice workers‟ handwashing performance in two cultures, the 

US and Taiwan, ROC. This research contributes to the body of knowledge 

pertaining to food safety by filling the void in the epidemiological literature and 

provides a replicable theoretical framework for empirical research. Further, for 

academicians and practitioners alike, findings may provide resourceful 

information that leads to the development of effective intervention programs that 

address multi-dimensional aspects of improving handwashing behavior in 

foodservice industry.  
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The populations of the study were (a) foodservice workers in the 

continental US who were currently employed in a foodservice setting whose 

positions entailed work experience either in the front of the house and/or in the 

back of the house and (b) foodservice workers in Taiwan, ROC who were 

currently employed in a foodservice setting whose positions entailed work 

experience either in the front of the house and/or in the back of the house. Quota 

sampling was used to acquire respondents with similar characteristics as the 

populations as well as to meet the requirements of the data analyses within 

economic constraints. To represent foodservice workers in the US, a sample 

comprised of undergraduate students majoring in Hospitality Management and 

Culinary Arts programs with foodservice work experience was recruited at two 

major four-year universities, one in the Southwestern portion and the other in the 

Northeastern portion of the US. To represent foodservice workers in Taiwan, 

ROC, a sample comprised of undergraduate students majoring in Hospitality 

Management and Culinary Arts programs with foodservice work experience was 

recruited at two major four-year universities, one in the Southwestern portion and 

the other in the Northwestern portion of Taiwan, ROC. 

Two research questions were developed to guide the investigation. A 

hypothesized extended TpB model was proposed and tested to evaluate the 

model‟s theoretical applications in examining handwashing behavior in 

foodservice in two distinct cultural contexts. Further, 12 hypotheses were 

formulated in accordance with the extended TpB in order to test the relationships 

of the model‟s constructs and to provide a better understanding of the influences 
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of motivational factors on handwashing intention and behavior. Included in the 

proposed model as antecedents to handwashing behavior were intention, 

attitude, subjective norm, perceived behavioral control, subjective knowledge, 

behavioral beliefs, normative beliefs, and control beliefs.  

Self-administered surveys were used for data collection. The handwashing 

assessment instrument was initially developed in English to acquire information 

regarding the respondents‟ evaluation of various psychological aspects toward 

handwashing behavior: (a) attitude, (b) subjective norm, (c) perceived behavioral 

control, (d) subjective knowledge, (e) behavioral beliefs, (f) normative beliefs, (g) 

control beliefs, (h) intention, and (i) previous handwashing performance. A pre-

test of the instrument was conducted in 2006 resulting in minor format changes. 

Subsequently, a pilot study was conducted in 2008. Revisions and modifications 

were made to the questionnaire based on the results of the pilot study. The 

revised handwashing assessment instrument was named 

Foodservice/Handwashing Behavior-76 (FS/HB-76) and used for the US 

foodservice workers survey (See Appendix C). The FS/HB-76 was translated into 

Mandarin Chinese using conceptual/cultural back translation process. The 

translated FS/HB-76, conceptually equivalent to the English source language 

instrument and culturally appropriate for the Taiwan, ROC culture was used for 

the Taiwanese foodservice workers survey (See Appendix E). 

For Study 1, examining US foodservice workers‟ handwashing behavior, 

data collection using a group-administered survey method was conducted in the 

Fall of 2009. Questionnaires were distributed by the researcher or a faculty 
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research associate during regular class time as part of the introduction to a class 

discussion on the topic of food safety. During the recruitment process, the 

students were given a brief introduction to the purpose of the study and informed 

that their participation was voluntary and that they could withdraw at any time 

without penalty. Due to the sensitive nature of the research topic, participants 

were assured that their responses and identity would be kept in the strictest 

confidence. Such procedure helped to enhance the response rate and minimize 

the apprehension that may impact the honesty of responses. Participants 

returned the completed questionnaires to the researcher or the faculty research 

associate before leaving the class session. A total of 315 questionnaires were 

distributed and 277 completed of which 265 were usable for the data analysis, 

resulting in 84% response rate. 

For Study 2, examining Taiwan, ROC foodservice workers‟ handwashing 

behavior, data were collected in the Fall of 2010 following the same data 

collection protocols used in Study 1. A total of 306 questionnaires were 

distributed, and 297 were completed and usable for the data analysis, resulting in 

97% response rate. 

A variety of statistical approaches were employed in the data analysis. For 

descriptive purposes, appropriate descriptive statistics including means, standard 

deviations, and frequency and percentage distributions were calculated for all of 

the all constructs presented in the extended TpB, handwashing behavior, and 

demographic variables. In order to assess the validity of construct scales, 

confirmatory factor analysis (CFA) was conducted to determine the fit of the 
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measurement model consisting of 24 indicator variables and five latent 

constructs (i.e., attitude, subjective norm, perceived behavioral control, subjective 

knowledge, and intention) and to verify whether the indicator variables reflect 

their respective latent constructs. To assess the reliability of the construct scales, 

each scale was independently tested for Cronbach‟s alpha value. 

Structural equation modeling (SEM) with a maximum likelihood method 

was selected as the main statistical procedure to validate the adequacy of the 

extended TpB model in explaining and predicting the handwashing behavior of 

foodservice workers both in the US and in Taiwan, ROC and to test the 

relationships among the extended TpB model‟s constructs. The assessment of 

the model fit employed various goodness-of-fit indices with determining criteria: 

(a) the ratio of chi-square to degrees of freedom (values less than 5 acceptable, 

values less than 2 excellent), (b) Comparative Fit Index (CFI: >.90 acceptable, 

>.95 excellent), (c) Tucker-Lewis Index (TLI: >.90 acceptable, >.95 excellent), (d) 

Goodness-of-Fit Index (GFI: >.85 acceptable), and (e) Root Mean Square Error 

of Approximation (RMSEA: <.08 acceptable, <.05 excellent). 

Validity and Reliability of the Instruments 

US Foodservice Worker Survey Questionnaire 

The CFA performed on the modified measurement model consisting of 19 

indicator variables representing five latent constructs indicated acceptable fit of 

the model to the observed data (  = 297.641, /df = 2.096, CFI = .942, TLI = 

.930, GFI = .897, RMSEA = .064). The factor loadings of all indicators were 
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statistically significant at .001 level with values ranging from .53 to .89. Further, 

Cronbach‟s alpha values of these multi-item scales ranged from .61 to .90. Thus, 

for the investigation of handwashing behavior in the US foodservice context, the 

following measurement scales were shown to be valid and reliable in assessing 

psychosocial factors included in the extended TpB: (a) attitude (five items,  = 

.80), (b) subjective norm (four items,  = .80), (c) perceived behavioral control 

(three items,  = .61), (d) subjective knowledge (four items,  = .88) and (e) 

intention (three items,  = .90).  

The three belief construct scales (i.e., behavioral belief, normative belief, 

and control belief) were not included in the measurement model in light of the 

content validity established in the instrument development phase where belief 

measurement items generated from the discussion group were found to be 

aligned with reports from previous studies in eliciting foodservice workers‟ widely 

held beliefs about handwashing. Further, beliefs measures may demonstrate 

inconsistency because different individuals may have either positive or negative 

inclination toward certain considerations. Self-reported handwashing behavior 

also was not included in the measurement model for the fact that the eight items 

measuring handwashing performance constitute behavioral frequency rather than 

a construct per se. The direct frequency measures can sufficiently acquire valid 

information on how often foodservice workers wash their hands in different work 

related scenarios. 
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Taiwan, ROC Foodservice Worker Survey Questionnaire 

The CFA performed on the modified measurement model consisting of 19 

indicator variables representing five latent constructs indicated acceptable fit of 

the model to the observed data (  = 368.080, /df = 2.667, CFI = .941, TLI = 

.927, GFI = .884, RMSEA = .075). The factor loadings of all indicators were 

statistically significant at .001 level with values ranging from .56 to .96. Further, 

Cronbach‟s alpha values of these multi-item scales ranged from .73 to .95. Thus, 

for the investigation of handwashing behavior in the Taiwan, ROC foodservice 

context, the following measurement scales were shown to be valid and reliable in 

assessing psychosocial factors included in the extended TpB: (a) attitude (five 

items,  = .95), (b) subjective norm (four items,  = .84), (c) perceived behavioral 

control (two items,  = .73), (d) subjective knowledge (five items,  = .86) and (e) 

intention (three items,  = .82). 

The three belief construct scales (i.e., behavioral belief, normative belief, 

and control belief) and self-reported handwashing behavior were not included in 

the measurement model. The same rationale as provided in the validation of the 

US foodservice worker survey instrument applied for the exclusion of these 

scales.  
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Findings of the Study 

Study 1: Examining US Foodservice Workers‟ Handwashing Behavior 

Research question one inquired whether the extended TpB adequately 

explain and predict US foodservice workers‟ handwashing behavior. Results from 

the SEM analysis for the proposed extended TpB model showed acceptable fit of 

the model to the data. This statistical result indicated the capability of utilizing the 

extended TpB in explaining and predicting US foodservice workers‟ handwashing 

behavior. However, this answer to the research question needs to be taken with 

caution in consideration to the relationships among various influential factors and 

handwashing intention and behavior.  

For the US foodservice context, study results revealed non-significant 

relationship between handwashing intention and previous behavior. Intention to 

wash hands did not predict actual practices. Attitude was the only one of the 

three motivational factors (i.e., attitude, subjective norm, perceived behavioral 

control), according to TpB, that influenced handwashing intention. The proposed 

subjective knowledge, as an extension to the TpB, was found to have 

significantly large impact on handwashing intention. Further, subjective 

knowledge was found also to have direct influences on subjective norm and 

perceived behavioral control but not on attitude.  

Study 2: Examining Taiwan, ROC Foodservice Workers‟ Handwashing Behavior 

Research question two was posed to evaluate the applicability of the 

extended TpB in explaining and predicting Taiwan, ROC Foodservice workers‟ 
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handwashing behavior. Based on the SEM analysis, the modified extended TpB 

model showed acceptable fit to the data. This statistical result indicated that 

slight modification has to be made before the extended TpB can be applied for 

the investigation of handwashing behavior in the Taiwan, ROC foodservice 

context. As shown in the statistical analysis, the relationship between control 

beliefs and subjective norm needs to be taken into account to achieve an 

acceptable fit of the proposed theoretical model to the data. The modified 

extended TpB model showed capability in explaining and predicting handwashing 

behavior of foodservice workers in Taiwan, ROC. However, uncovered 

relationships among the influential factors and handwashing intention and 

behavior should be recognized also in accepting the answer to the research 

question.  

For Taiwan, ROC foodservice context, it was found that handwashing 

intention did not have a significant relationship with previous handwashing 

performance. Intention did not predict actual handwashing practices while 

perceived behavioral control directly influenced handwashing behavior. 

Handwashing intention was influenced by two TpB‟s motivational factors, 

subjective norm and perceived behavioral control. The proposed subjective 

knowledge was found to have direct influence on intention as well as indirect 

influences on intention through subjective norm and perceived behavioral control. 

Though not initially hypothesized, control beliefs were found to have direct 

influence on subjective norm. 
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Managerial Implications 

Findings from the present dissertation research provided pertinent 

information that can be incorporated into the development of effective 

intervention programs in an effort to improve handwashing compliance in 

foodservice industry. Study results showed that the same set of influential factors 

that motivate foodservice workers of one culture to expend effort to perform 

desired handwashing protocols may not be relevant for foodservice workers in 

another distinct culture. Therefore, specific consideration should be given to the 

cultural context when developing intervention programs. Focus thus can be 

appropriately placed on the variables that are significantly contributing to 

handwashing intention of foodservice workers of that culture. By addressing 

relevant influential psychological factors favorable to handwashing behavior, the 

effectiveness in changing foodservice workers‟ behavior may increase.   

The handwashing educational training is one critical component in an 

effective intervention program in both cultures studied, the US and Taiwan, ROC. 

Educating foodservice workers so that they feel knowledgeable and confident 

about performing proper handwashing protocols can increase the likelihood of 

foodservice workers making effort to comply with handwashing requirements. For 

US foodservice workers, attitude or personal disposition toward handwashing 

behavior has significant influence on handwashing intention. Therefore, the 

messages delivered in the intervention program should be specifically tailored to 

evoke emotional responses such that handwashing behavior is perceived as 

personally relevant.  
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Although non-significant relationships between US foodservice workers‟ 

handwashing intention and subjective norm and perceived behavioral control 

were found, management in commercial foodservice settings still has the 

responsibility to promote food safety. There are both legal and social obligations 

for management to maintain due diligence in implementing and enforcing 

workplace rules and regulations in regard to food safety. Mandatory policies and 

procedures for food safety behaviors especially handwashing compliance must 

be in place. Further, from a logical standpoint, management also must ensure 

that resources are available to facilitate the performance of handwashing 

behavior. Without needed resources, even the most motivated employees would 

find the desired behavior unattainable. 

Because the influences of subjective norm and perceived behavioral 

control were prominent for Taiwan, ROC foodservice workers in forming 

handwashing intention, emphasis should be placed on organizational culture and 

provision of opportunities and resources that facilitate the performance of 

handwashing behavior. Creating organizational culture that clearly conveys 

handwashing compliance as the desired workplace norm would likely encourage 

adherence to handwashing protocols among the employees. In this aspect of the 

intervention program, management has the responsibility to serve as role models 

by engaging in the handwashing behavior and to enforce policies and practical 

rules to underscore the performance of handwashing as a critical food safety 

issue.  
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Further, any possible hindrance that would deter employees from 

performing handwashing behavior must be minimized. Management needs to 

ensure that the facilities and supplies are readily equipped to accommodate 

handwashing performance. Optimal scheduling should be practiced to avoid 

under-staff situations where overloading work contributes to time deprivation for 

employees to perform handwashing. The work environment also must be 

conducive to promote the desired handwashing practices. Some examples of 

procedures to implement include (a) use of signs posted in various places to 

remind employees to wash hands, (b) training and re-training on a continuous 

basis, (c) providing incentives both monetary (e.g., bonus) and non-monetary 

(e.g., praise, recognition) rewards, and (d) strict observance of rules (e.g., non-

compliance punishment).  By implementing the policies and procedures stated, 

employees would also perceive greater behavioral control which was shown to 

directly affect the engagement in the desired handwashing behavior. Moreover, 

these policies and procedures help to signify and highlight handwashing as an 

important normative behavior. 

Limitations and Recommendations for Future Research 

Consideration should be given to the limitations of the study that may have 

impacted the results. First, the use of foodservice worker samples comprised 

mainly of college students with foodservice work experience though allowing the 

research goals to be achieved within economic constraints may contribute to 

limited inferences made about the research population in general. Future 

research should consider replicating the study with samples drawn from the 
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general population of foodservice workers in diverse foodservice formats. 

Demographic characteristics such as age, ethnic identification, and educational 

level of the samples thus can be more diverse. Further, comparison of findings in 

regard to the relationships between influential factors and handwashing intention 

as well as handwashing behavior still hold will be of great interest to 

academicians and practitioners.  

Second, the cross-sectional data collection only provided a snapshot of 

the psychological characteristics of the sample. Therefore, causality could not be 

inferred. Only the directions and magnitude of influences and relationships can 

be presented from the hypothesized model. Future study may consider 

conducting pre-intervention and post-intervention assessments in order to 

evaluate the intervention effects on foodservice workers‟ psychological 

characteristics regarding motivational factors toward handwashing behavior. 

Finally, self-reported measures assessing handwashing intention and 

behavior may contribute to over-report due to the effect of social desirability 

response bias. Especially, self-reported behaviors may or may not reflect actual 

practices as they are personal descriptions of one‟s actions. Also, self-reported 

handwashing practices represent past performance. Therefore, temporal 

difference exists between handwashing intention and behavior. This discrepancy 

may have contributed to the non-significant relationship between the two 

variables. Direct observation can offer a more reliable method for evaluating 

hand hygiene compliance rate and provide data on handwashing performance 

unaffected by the difficulty of recall and temporal difference of measurement. 



Texas Tech University, Pattarapong Burusnukul, May 2011 

244 

However, a number of trade-offs need to be considered if using direct 

observation, including demanding financial and human resources and a potential 

for the “Hawthorne effect” resulting in elevated performance.    
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Please take a few minutes to list your thoughts about handwashing when 

you work in a restaurant. 

What do you believe are the advantages of washing your hands whenever you 

should at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

What do you believe are the disadvantages of washing your hands whenever you 

should at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

Is there anything else you associate with your handwashing at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

Are there any individuals or groups who would approve of your handwashing 

whenever you should at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

Are there any individuals or groups who would disapprove of your handwashing 

whenever you should at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

Are there any other individuals or groups who come to mind when you think 

about handwashing whenever you should at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 
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What factors or circumstances would enable you to wash your hands whenever 

you should at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

What factors or circumstances would make it difficult or impossible for you to 

wash your hands whenever you should at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

Are there any other issues that come to mind when you think about the difficulty 

of washing your hands whenever you should at work? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 

Please answer each of the following questions by placing a check (√) in 

front of the answer that best describes you.  

Are you currently working in a restaurant? 

o Yes  
o No 

 

How long have you worked in a restaurant business? 

o Less than 1 year 
o 1-2 years 
o 3-4 years 
o 5-6 years 
o More than 6 years 

 

What is the status of your employment with the restaurant? 

o Full-time employee (at least 40 hours a week) 
o Part-time employee (less than 40 hours a week) 
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In what type(s) of restaurant(s) are you working in now or have you worked in the 

past? (Check all that apply) 

o Casual dining 
o Fast-food 

 

What type of job(s) do you have in the restaurant? (Check all that apply) 

o Server 
o Cashier 
o Cook/chef 
o Prep-crew 
o Dishwasher  
o Manager  
o Other – please specify_____________________ 
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FOODSERVICE  EMPLOYEES’  VIEWS  ON  HANDWASHING 

 

INFORMATIONAL  SHEET 

You are being invited to participate in a study conducted by Shelley S. Harp and Pattarapong  

Burusnukul from the Nutrition, Hospitality, and Retailing Department, Texas Tech University. 

The purpose of this study is to evaluate the handwashing behavior and attitudes of food workers. 

You must be at least 18 years of age and currently employed in a foodservice to participate. The 

following information is provided to help you make an informed decision about whether or not to 

participate in this study.  

The information obtained in this study will help the researchers to identify factors that may 

improve handwashing in foodservice. Any information obtained during this study that could 

identify you will be kept strictly confidential. Your name will in no way be attached to or 

connected with your responses. All responses will not be accessible to anyone other than the 

principal investigator and research team members directly involved with the study. Any paper 

materials related to this study will be stored securely for a one year period of time. After one year 

all paper materials related to this study will be shredded under the direction of one or more of the 

faculty investigators. The results of this study may be published in professional and/or scientific 

journals. It may also be used for educational purposes or for professional presentations.  

However, no individual subject will be identified. 

You will not be offered any monetary compensation, course credit, or extra-credit for your 

participation. Your participation is voluntary and you may refuse to participate or withdraw at 

any time without penalty. You may also refuse to answer any question on the questionnaire. You 

may ask any questions concerning this research and have those questions answered before 

agreeing to participate or during your participation. There are no foreseeable risks for 

participating in the study. 

The survey will take approximately 15 minutes to complete. After you have completed the 

questionnaire, please return it to the student assistant. The collected questionnaires will be stored 

in a sealed envelope until the time of data analysis. 

This research has been approved by the Texas Tech University Institutional Review Board. For 

further information regarding your rights as a participant, you may contact the Texas Tech 

University Institutional Review Board for the protection of Human Subjects by writing to 

them in care of the Office of Research Services, Texas Tech University, Lubbock, Texas 79409, 

or by calling (806) 742-3884. If you have any questions regarding this survey, you may contact   

Shelley Harp, Ph.D./ Pattarapong Burusnukul, MBA, Texas Tech University at                 

(806) 742-3068 or shelley.harp@ttu.edu. 

  

                 

 

 

 

mailto:shelley.harp@ttu.edu
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PART 1  Instructions: Please read the UNDERLINED STATEMENT and CIRCLE THE 

NUMBER closest to the word that best describes your feelings.  (Circle only ONE number in 

each line) 

TO ME, WASHING MY HANDS WHENEVER I SHOULD AT WORK IS: 

1. extremely good 1 2 3 4 5 6 7 extremely bad 

2. sanitary 1 2 3 4 5 6 7 unsanitary 

3. useful 1 2 3 4 5 6 7 useless 

4. responsible 1 2 3 4 5 6 7 not responsible 

5. soothing 1 2 3 4 5 6 7 irritating 

6. required 1 2 3 4 5 6 7 not required 

 

PART 2  Instructions: Please read the following statements and CIRCLE THE NUMBER that 

best describes how you feel about each one. Please read each statement carefully.  (Circle only 

ONE number in each line) 

Definition: “Foodborne illness” is an illness or health problem caused by eating contaminated 

food or drink. 

  Strongly 

disagree 

 Strongly     

  agree     

1. If I wash my hands whenever I should at work, my 

customers will NOT get a foodborne illness from 

eating in the restaurant. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

2. I have complete control over whether or not I 

wash my hands whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

3. If I wash my hands whenever I should at work, I 

will NOT be able to do all of my assigned duties 

on time. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

4. The kitchen manager/chef thinks I should wash 

my hands whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

5. Generally speaking, I do what the kitchen 

manager/chef thinks I should do. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

6. If I want to, I can wash my hands whenever I 

should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

7. I do NOT feel very knowledgeable about the right 

way to wash my hands. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

   

 

 

 

  

 

 

 

RESTAURANT EMPLOYEES’VIEWS ON HANDWASHING 

Please Continue 
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Strongly 

disagree 

Strongly 

  agree 

8. If I wash my hands whenever I should at work, my 

hands will become dry, cracked, and reddened. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

9. There are signs at many places in the kitchen 

reminding me to wash my hands whenever I 

should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

10. The restaurant has trained me how to properly 

wash my hands. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

11. The customers think I should wash my hands 

whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

12. Generally speaking, I do what the customers think 

I should do. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

13. Having training on how to properly wash my 

hands makes it easier for me to wash my hands 

whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

14. For me, washing my hands whenever I should at 

work NOT possible. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

15. Having signs at many places in the kitchen to 

remind me makes it easier to wash my hands 

whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

16. If I wash my hands whenever I should at work, I 

will protect myself and/or co-workers from 

foodborne illnesses. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

17. The health inspector thinks I should wash my 

hands whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

18. Generally speaking, I do what the health inspector 

thinks I should do. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

19. I know a lot about the right way to wash my 

hands. 

 1 2 3 4 5 6 7 

20. It is mostly up to me to wash my hands whenever 

I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

21. Most people who are important to me would wash 

their hands whenever they should at work if they 

had my job. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

22. My co-workers think I should wash my hands 

whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

23. Generally speaking, I do what my co-workers 

think I should do. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

24. If I wash my hands whenever I should at work, I 

will protect my family and/or persons I live with 

from foodborne illnesses. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

   

 

 

 

  

 

 

 Please Continue 
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Strongly 

disagree 

Strongly 

     agree 

25. During a normal shift at work, I have as much 

time as I need to wash my hands whenever I 

should. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

26. Among my co-workers, I am one of the “experts” 

on how to properly wash my hands. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

27. My family and/or persons I live with think I 

should wash my hands whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

28. Generally speaking, I do what my family and/or 

persons I live with think I should do. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

29. I will make an effort to wash my hands whenever 

I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

30. If I wash my hands whenever I should at work, I 

will feel good about my activities to protect 

customers from foodborne illnesses. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

31. During a busy shift at work, I do NOT have time 

at all to wash my hands whenever I should. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

32. If I wash my hands whenever I should at work, I 

will influence the handwashing behavior of other 

co-workers. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

33. I think the locations of the handwashing sinks in 

the restaurant’s kitchen are convenient. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

34. Compared to most other people, I know less about 

how to properly wash my hands. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

35. Most people whose opinion I value would wash 

their hands whenever they should at work if they 

had my job. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

36. Handwashing soaps available in the restaurant’s 

kitchen are gentle for hands. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

37. If I wash my hands whenever I should at work, I 

will be doing what my customers expect of me. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

38. Soaps and paper towels are always available in the 

restaurant’s kitchen. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

39. The owner/general manager thinks I should wash 

my hands whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

40. Generally speaking, I do what the owner/general 

manager thinks I should do. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

41. Having as much time as I need during the normal 

shift makes it easier to wash my hands whenever I 

should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

   

 

 

  

 

 Please Continue 
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Strongly 

disagree 

Strongly       

agree 

 

42. I know why proper handwashing is important.  1 2 3 4 5 6 7 

43. I intend to wash my hands whenever I should at 

work. 

 1 2 3 4 5 6 7 

44. NOT having time during the busy shift makes it 

more difficult to wash my hands whenever I 

should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

45. The restaurant owner/general manager always 

monitors and enforces the handwashing rules. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

46. Having the handwashing sinks conveniently 

located in the restaurant’s kitchen makes it easier 

to wash my hands whenever I should at work 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

47. I know when proper handwashing is necessary.  1 2 3 4 5 6 7 

48. I plan to wash my hands whenever I should at 

work. 

 1 2 3 4 5 6 7 

49. Having handwashing soaps that are gentle on the 

hands available in the restaurant’s kitchen makes 

it easier to wash my hands whenever I should at 

work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

50. Most people whose opinions I value think I should 

wash my hands whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

51. Always having handwashing soaps and paper 

towels available in the restaurant’s kitchen makes 

it easier to wash my hands whenever I should at 

work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

52. I know how to wash my hands the correct way.  1 2 3 4 5 6 7 

53. Most people who are important to me think I 

should wash my hands whenever I should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

54. Always having the restaurant owner/general 

manager monitor and enforce the handwashing 

rules makes it easier to wash my hands whenever I 

should at work. 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

 

 

 

 

 

 

Please Continue 
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PART 3  Instructions: Please CIRCLE THE NUMBER that best describes your opinion.  

(Circle only ONE number in each line) 

Definition: “Foodborne illness” is an illness or health problem caused by eating contaminated 

food or drink. 

  Extremely  

bad 

 Extremely 

    good 

1. Protecting myself and/or co-workers from 

foodborne illnesses is: 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

2. My customers not getting a foodborne illness 

from eating in the restaurant is: 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

3. My hands becoming dry, cracked, and reddened 

is: 

 1 2 3 4 5 6 7 

4. Not being able to perform all of my assigned 

duties on time is: 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

5. Protecting my family and/or persons I live with 

from foodborne illnesses is: 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

6. Feeling good about my activities to protect 

customers from foodborne illnesses is: 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

7. Influencing the handwashing behavior of other 

co-workers is: 

  

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

8. Doing what my customers expect of me is:  1 2 3 4 5 6 7 

 

PART 4  Instructions:  BASED ON YOUR ACTIVITIES DURING A TYPICAL WORK 

SHIFT, please answer each of the following questions by CIRCLING THE NUMBER that best 

describes your response.  (Circle only ONE number in each line) 

1. How many times out of 10 would you say you wash your hands with soap before 

beginning to prepare food? 

0 1 2 3 4 5 6 7 8 9 10 

 

2. If you have to stop working to do something else like answer the telephone, eat, or 

smoke, how many times out of 10 would you say you wash your hands with soap before 

going back to food preparation? 

0 1 2 3 4 5 6 7 8 9 10 

 

3. How many times out of 10 would you say you wash your hands with soap between tasks? 

0 1 2 3 4 5 6 7 8 9 10 

 

 

 
Please Continue 
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4. How many times out of 10 would you say you wash your hands with soap after touching 

raw meat or other potentially hazardous food? 

0 1 2 3 4 5 6 7 8 9 10 

 

5. After handling dirty dishes, how many times out of 10 would you say you wash your 

hands with soap? 

0 1 2 3 4 5 6 7 8 9 10 

           

6. Before you put on your gloves, how many times out of 10 would you say you wash your 

hands with soap? 

0 1 2 3 4 5 6 7 8 9 10 

 

7. After you have touched your mouth, eyes, or any body parts, how many times out of 10 

would you say you wash your hands with soap? 

0 1 2 3 4 5 6 7 8 9 10 

 

8. After you cough or sneeze, how many times out of 10 would you say you wash your 

hands with soap? 

0 1 2 3 4 5 6 7 8 9 10 

 

 

PART 5  Instructions: For each of the following questions, please CHECK THE BOX or 

FILL IN THE ANSWER that best describes you. 

1. How many years have you worked in foodservice?  [Check only one] 

 Less than 1 year 

 1-5 years 

 6-10 years 

 11-15 years 

 More than 15 years 

 

 

 

 

 

 

 

 

 Please Continue 
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2. Have you ever had food safety training?  [Check only one] 

 Yes  

 No 

If Yes, which of the following best describes the training?  [Check all that apply] 

 Video 

 Computer/Internet 

 Printed material 

 Demonstration/Advise 

 Formal course 

 Job orientation 

 

3. Do you have food safety certification (such as ServSafe
®
)?  [Check only one] 

 Yes  

 No 

   

4. How long have you been employed at your current foodservice establishment?  [Check 

only one] 

 Less than 1 year 

 1-5 years 

 6-10 years 

 11-15 years 

 More than 15 years 

 

5. What is your current position title?  [Check only one] 

 Kitchen manager 

 Assistant kitchen manager 

 Cook/Line cook 

 Food prep 

 Foodservice assistant 

 Dishwasher 

 Server 

 Other (please specify):_______________________________ 

 

How long have you been in this position?  [Check only one] 

 Less than 1 year 

 1-5 years 

 6-10 years 

 11-15 years 

 More than 15 years 

 

 

 

 

 
Please Continue 
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6. How many hours do you work per week? 

       _________ Hours 

 

7. In what year were you born? 

       19_________ 

 

8. Gender?  [Check only one] 

 Male 

 Female 

 

9. Which of the following best describes your ethnic identification?  [Check only one] 

 African-American 

 Asian/Pacific Islander 

 White/Non-Hispanic 

 Hispanic 

 Native American 

 Other (please specify) :_________________________________ 

 

10. What is the highest level of education you have received?  [Check only one] 

 Less than high school 

 Some high school 

 High school diploma 

 Vocational/Technical school 

 Some college/Associate degree 

 Undergraduate degree (B.A., B.S., etc.) 

 Other (please specify):_______________________________ 

 

11. Marital Status?  [Check only one] 

 Single 

 Married 

 Widowed 

 Divorced 

 

YOU  ARE  FINISHED!!!! 

YOUR  CONTRIBUTION  TO  THIS  STUDY  IS  GREATLY  APPRECIATED. 
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餐飲從業人員對於工作中洗手的看法 

 受試者書面說明 

邀請您參與一項學術性的研究。此研究主要的負責人為德州理工大學營養、餐旅管

理、零售學系的 Shelley S. Harp 博士、Pattarapong Burusnukul 博士候選人， 

以及輔仁大學餐旅管理學系鄭姍姍博士。此研究目的主要在評估餐飲從業人員在工

作中的洗手行為，及其對於工作中洗手的態度。若同意參與此研究，您必須年滿十

八歲，且目前正從事餐飲相關工作。以下為您參與此學術性研究的同意書。 

本研究之結果將協助研究人員了解並加強餐飲從業人員在工作中的洗手行為。您所

提供的資料將視為機密。您的名字也絕不會與您填答的內容做連結。您所填答的內

容，除了研究主持人及其他協同主持人外，其餘人員將無法獲取。所有與此研究有

關的紙本資料將會被保留一年。一年之後，所有的紙本資料將會在一位以上的本校

教職員工監督下銷毀。此外，研究的內容將會刊登在學術或科學性的期刊，或是被

運用在教育或專業的演講上，但參與者之身分不會出現在以上之公開資料。 

您將不會因為參與此研究而獲取金錢、學分、額外的加分等獎勵。您的參與是自願

的，您可以隨時停止作答、並撤回同意書，無須提出任何理由。撤回同意書將不會

受到任何的懲處。此外，您亦可以拒絕回答此份問卷的任何問題。若對於此研究有

任何疑問，您可以隨時提問，亦可在我們回應您的疑問後決定是否繼續參與此研究

。參與此項研究將不會有任何的危險或風險。 

這份問卷將會花大約十五分鐘的時間完成，請您將完成的問卷交給研究助理。研究助

理會將收集好的問卷放置在一個彌封的信封袋裡，並交給研究員進行資料分析。 

這個研究已通過德州理工大學人體試驗研究倫理委員會同意。若您需要其他與您參

與此研 

究相關的權益之資訊，請連繫德州理工大學人體試驗研究倫理委員會。聯絡地址為
Office of Research Services, Texas Tech University, Lubbock, Texas 79409, 

USA，電話為+002+1+806+7423884。如果您對於此份問卷有任何疑問，請聯繫輔

仁大學餐旅管理學系鄭姍姍博士(+886+2+29053777或078584@mail.fju.edu.tw)，或

是德州理工大學 Shelley Harp 博士及 Pattarapong Burusnukul 博士候選人 

(+002+1+8067423068 或 shelley.harp@ttu.edu)。 

  

mailto:078584@mail.fju.edu.tw
mailto:shelley.harp@ttu.edu
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第一部分：請就以下陳述圈選與您的想法最接近的數字，請勿複選。 

對我而言，在工作中隨時地洗手是： 

1.非常好的 1 2 3 4 5 6 7 非常不好的 

2.衛生的 1 2 3 4 5 6 7 不衛生的 

3.有用的 1 2 3 4 5 6 7 沒用的 

4.負責的 1 2 3 4 5 6 7 不負責的 

5.令人舒服的 1 2 3 4 5 6 7 煩躁的 

6.被要求的 1 2 3 4 5 6 7 不被要求的 

 

第二部分：請仔細閱讀以下陳述並圈選與您的想法最接近的數字，請勿複選。 

定義：食源性疾病是緣自食用不乾淨的食物或飲食所引起的疾病。 

   非

常

不

同

意 

     非

常

同

意 

1.假如我在工作中隨時地洗手，我的客人將不會因在餐廳用餐而感染食源性

疾病。 

1 2 3 4 5 6 7 

2.工作中，我可以完全掌控隨時洗手的時機。 1 2 3 4 5 6 7 

3.假如我在工作中隨時地洗手，我將無法準時完成我的工作。 1 2 3 4 5 6 7 

4.廚房經理/主廚認為我應該在工作時有良好的洗手習慣。 1 2 3 4 5 6 7 

5.一般而言，我會做廚房經理/主廚認為我應該做的事。 1 2 3 4 5 6 7 

6.如果我願意，我可以在工作中隨時地洗手。 1 2 3 4 5 6 7 

7.我不太懂得如何正確地洗手。 1 2 3 4 5 6 7 

8.假如我在工作中隨時地洗手，我的手會變得乾燥、龜裂、發紅。 1 2 3 4 5 6 7 

9.廚房裏多處設有標誌提醒我在工作中隨時地洗手。 

 

1 2 3 4 5 6 7 

          

餐飲從業人員洗手行為之研究 
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 非

常

不

同

意 

非

常

同

意 

10.我工作的餐廳訓練我如何正確地洗手。 1 2 3 4 5 6 7 

11.用餐客人認為，我應該在工作中隨時地洗手。 1 2 3 4 5 6 7 

12.一般而言，我會做用餐客人認為我應該做的事。 1 2 3 4 5 6 7 

13.接受訓練可以讓我更容易在工作中隨時地洗手。 1 2 3 4 5 6 7 

14.對我而言，在工作中隨時地洗手是不可能的。 1 2 3 4 5 6 7 

15.廚房裏多處設有標誌讓我更容易在工作中隨時地洗手。 1 2 3 4 5 6 7 

16.如果我在工作中隨時地洗手，我可以保護我自己及我的同事遠離食源性疾

病。 

1 2 3 4 5 6 7 

17.衛生檢查員認為我應該在工作中隨時地洗手。 1 2 3 4 5 6 7 

18.一般而言，我會做衛生檢查員認為我應該做的事。 1 2 3 4 5 6 7 

19.我知道許多正確洗手的方法。 1 2 3 4 5 6 7 

20.大部分是由我決定要不要在工作中隨時地洗手。 1 2 3 4 5 6 7 

21.假如對我很重要的人從事跟我一樣的工作，  他們也會在工作中隨時地洗 

手。 

1 2 3 4 5 6 7 

22.我的同事認為我應該在工作中隨時地洗手。 1 2 3 4 5 6 7 

23.一般而言，我會做我同事認為我應該做的事。 1 2 3 4 5 6 7 

24.假如我在工作中隨時地洗手，我將可以保護我的家人遠離食源性疾病。 1 2 3 4 5 6 7 

25.在正常的工作時段，我有足夠的時間可以洗手。 1 2 3 4 5 6 7 

26.在同事間，我是個懂得如何正確地洗手的人之一。 1 2 3 4 5 6 7 

27.我的家人認為我應該在工作中隨時地洗手。 1 2 3 4 5 6 7 

28.一般而言，我會做我的家人或與我住在一起的人認為我應該做的事。 1 2 3 4 5 6 7 

29.在工作中，我會努力地去洗手。 1 2 3 4 5 6 7 

30.假如我在工作中隨時地洗手，可以讓我產生保護用餐客人遠離食源性疾病

的良好自我感覺。 

1 2 3 4 5 6 7 
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非

常

不

同

意 

 

非

常

同

意 

31.在忙碌的工作時段，我連洗手的時間都沒有。 1 2 3 4 5 6 7 

32.假如我在工作中隨時地洗手，我會影響其他同事的洗手行為。 1 2 3 4 5 6 7 

33.我認為餐廳廚房內所設立的洗手台位置是很便利的。 1 2 3 4 5 6 7 

34.相較於其他人，我對於如何正確地洗手知識比較缺乏。 1 2 3 4 5 6 7 

35.假如多數提供我寶貴意見的人從事跟我一樣的工作，他們也會在工作中隨

時地洗手。 

1 2 3 4 5 6 7 

36.餐廳廚房內所提供的肥皂品質是溫和不傷手的。 1 2 3 4 5 6 7 

37.在工作中隨時地洗手，我可以達到用餐客人對我的期望。 1 2 3 4 5 6 7 

38.肥皂和廚房紙巾在餐廳廚房內是隨手可得的。 1 2 3 4 5 6 7 

39.餐廳老闆或餐廳經理認為我應該在工作中隨時地洗手。 1 2 3 4 5 6 7 

40.一般而言，我會做餐廳老闆和餐廳經理認為我應該做的事。 1 2 3 4 5 6 7 

41.在正常的工作時段，如果有足夠的時間可以讓我更容易的在工作中隨時地

洗手。 

1 2 3 4 5 6 7 

42.我知道為何要正確地洗手的重要性。 1 2 3 4 5 6 7 

43.在工作中，我打算隨時地洗手。 1 2 3 4 5 6 7 

44.在忙碌的工作時段，因為沒有足夠的時間，讓我覺得在工作中隨時地洗手

是一件很困難的事。 

1 2 3 4 5 6 7 

45.餐廳老闆和餐廳經理時常監控及執行洗手規範。 1 2 3 4 5 6 7 

46.餐廳廚房內所設立的洗手台位置是很便利的，讓我更容易的在工作中隨時

地洗手。 

1 2 3 4 5 6 7 

47.我知道何時要正確地洗手的必要性。 1 2 3 4 5 6 7 

48.在工作中，我計畫隨時地洗手。 1 2 3 4 5 6 7 

49.餐廳廚房內所提供的肥皂品質溫和不傷手，讓我更容易的在工作中隨時地

洗手。 

1 2 3 4 5 6 7 

50.多數提供我寶貴意見的人認為我應該在工作中隨時地洗手。 1 2 3 4 5 6 7 
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   非

常

不

同

意 

     非

常

同

意 

51餐廳廚房內隨手可得的肥皂和廚房紙巾，讓我更容易的在工作中隨時地洗

手。 

1 2 3 4 5 6 7 

52.我知道洗手的正確方法。 1 2 3 4 5 6 7 

53.多數對我很重要的人認為我應該在工作中隨時地洗手。 1 2 3 4 5 6 7 

54.餐廳老闆和餐廳經理時常監控及執行洗手規範，讓我更容易的在工作中隨

時地洗手。 

1 2 3 4 5 6 7 

 

第三部分：請仔細閱讀以下陳述並圈選與您的想法最接近的數字，請勿複選。 

定義：食源性疾病是緣自食用不乾淨的食物或飲食所引起的疾病。 

   非

常

不

好

的 

     非

常

好

的 

1.保護我自己及我的同事遠離食源性疾病是： 1 2 3 4 5 6 7 

2.我的客人不會從用餐中感染食源性疾病是： 1 2 3 4 5 6 7 

3.雙手變得乾燥、龜裂、發紅是： 1 2 3 4 5 6 7 

4.無法讓我準時完成我的工作是： 1 2 3 4 5 6 7 

5.保護我的家人或與我住在一起的人遠離食源性疾病是： 1 2 3 4 5 6 7 

6.保護用餐客人遠離食源性疾病的良好自我感覺是： 1 2 3 4 5 6 7 

7.可以影響其他同事的洗手行為是： 1 2 3 4 5 6 7 

8.做我的客人期望我做的事是： 1 2 3 4 5 6 7 
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第四部分：請根據您工作時實際的行動，就以下陳述圈選與您的想法最接近的數字，請勿複選。 

1.十次裡有幾次，你在準備食物前會用肥皂洗手？ 

0 1 2 3 4 5 6 7 8 9 10 

2.次裡有幾次，你因其他因素(例如：接聽電話、用餐、抽菸)暫時離開工作崗位，並再重新回到準備食物前用

肥皂洗手？ 

0 1 2 3 4 5 6 7 8 9 10 

3. 十次裡有幾次，你在工作交替時用肥皂洗手？ 

0 1 2 3 4 5 6 7 8 9 10 

4. 十次裡有幾次，你在接觸生食或其他潛在危害性食物後用肥皂洗手？ 

0 1 2 3 4 5 6 7 8 9 10 

5. 十次裡有幾次，你在接觸骯髒的餐盤後用肥皂洗手？ 

0 1 2 3 4 5 6 7 8 9 10 

6. 十次裡有幾次，你在穿戴手套前用肥皂洗手？ 

0 1 2 3 4 5 6 7 8 9 10 

7. 十次裡有幾次，你在接觸自己嘴巴、眼睛、或身體其他部位後用肥皂洗手？ 

0 1 2 3 4 5 6 7 8 9 10 

8. 十次裡有幾次，你在咳嗽或打噴嚏後用肥皂洗手？ 

0 1 2 3 4 5 6 7 8 9 10 

 

第五部分：請就以下問題於空格內勾選或填寫最適合您的答案。 

1. 您從事餐飲業的服務年資？(擇一回答，請勿複選) 

□未滿1年 

□1~5年 

□6~10年 

□11~15年 

□15年以上 

 

 

2. 請問您是否曾經接受過食品安全的訓練？(擇一回答，請勿複選) 

□是 

□否 
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如果您回答「是」，請問您接受的是何種方式的教育訓練？(可複選) 

□錄影帶教學 

□電腦/網路教學 

□紙本教學 

□實證教學 

□正規學校課程 

□在職訓練 

 

 

3. 請問您是否擁有食品安全證照？(擇一回答，請勿複選) 

□是 

□否 

 

 

4. 您任職於目前餐廳的年資？(擇一回答，請勿複選) 

□未滿1年 

□1~5年 

□6~10年 

□11~15年 

□15年以上 

 

 

5. 您目前的職稱？(擇一回答，請勿複選) 

□行政主廚 

□主廚 

□副主廚 

□廚師 

□廚房助理/學徒 

□洗碗員 

□服務員 

□其他，請說明 

您於目前職位的年資？(擇一回答，請勿複選) 

□未滿1年 

□1~5年 

□6~10年 

□11~15年 

□15年以上 

 

 

6. 您每週工作時數？ 

小時 
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7. 年齡 

19 

 

8. 性別？(擇一回答，請勿複選) 

□男性 

□女性 

 

9. 國籍？(擇一回答，請勿複選) 

□臺灣人 

□廣東人 

□原住民 

□其他，請說明 

 

10. 教育程度？(擇一回答，請勿複選) 

□高中以下 

高中    □畢業 □肄業 

高職    □畢業 □肄業 

五專    □畢業 □肄業 

技術學院/科技大學/大學                 □畢業 □肄業 

□其他，請說明 

 

11. 婚姻狀況？(擇一回答，請勿複選) 

□單身 

□已婚 

□寡居/鰥居 

□離婚 

 

辛苦您了！本問卷到此全部結束，感謝您對本研究的貢獻和協助。 
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Demographics of US Foodservice Workers (n = 265). 

Profile Frequency Percentage 

Employment in foodservice 
     Less than 1 year 
     1-5 years 
     6-10 years 
     11-15 years 
     More than 15 years 

 
61 

159 
37 

4 
2 
 

 
23.2 
60.5 
14.1 
1.5 
0.8 

 
Food safety training 
     Yes 
     No 

 
247 
18 

 
93.2 
6.8 

 
Type of training  
     Video 
     Formal course      
     Demonstration/Advise  
     Printed material  
     Computer/Internet  
     Job orientation     

 
146 
146 
113 
112 
108 
107 

 
55.1 
55.1 
42.6  
42.3 
40.8 
40.4 

 
Food safety certification (e.g., ServSafe

®
) 

     Yes 
     No 
 

 
218 
47 

 
82.3 
17.7 

Employment in current foodservice operation 
     Less than 1 year 
     1-5 years 
     6-10 years 
      

 
159 
93 

2 
 

 
62.6 
36.6 
0.8 

 
Current position title 
     Cook/Line cook 
     Server 
     Food prep staff 
     Foodservice assistant 
     Assistant kitchen manager  
     Bartender  
     Kitchen manager  
     Supervisor 
     Clerk/Cashier      
     Caterer 
  

 
89 
63 
28 
20 
13 

8 
5 
4 
3 
2 

 
37.9 
26.8 
11.9 
8.5 
5.5 
3.4 
2.1 
1.7 
1.3 
0.9 

Tenure in current position 
     Less than 1 year 
     1-5 years 
     6-10 years    

 
161 
85 

3 

 
64.1 
33.9 
1.2 

     11-15 years 
     More than 15 years 

1 
1 

0.4 
0.4 
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(Continued). Demographics of US Foodservice Workers (n = 265). 

Profile Frequency Percentage 

Hours worked per week 
     Less than 20 hours 
     20 – 29 hours 
     30 – 39 hours 
     40 hours 
     More than 40 hours 
 

 
38 
80 
50 
38 
23 

 
16.6 
34.9 
21.9 
16.6 
10.0 

Age 
    Under 21 
    21 – 25 
    26 – 30 
    Over 30 
 

 
21 

221 
14 

5 

 
8.0 

84.7 
5.4 
1.9 

 
Gender 
    Female 
    Male  
  

 
163 
101 

 
61.7 
38.3 

Ethnicity 
     White/Non-Hispanic  
     African-American  
     Hispanic      
     Asian/Pacific Islander 
     Native American 
     Other 

 
178 
51 
17 

5 
4 
8 

 
67.7 
19.4 
6.5 
1.9 
1.5 
3.0 

 

Education  
     Some college/Associate degree 
      

 
264 

 
100.0 

Marital Status 
     Single 
     Married 
     Divorced 
 

 
256 

7 
1 

 
97.0 
2.7 
0.4 
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Demographics of Taiwan, ROC Foodservice Workers (n = 297). 

Profile Frequency Percentage 

Employment in foodservice 
     Less than 1 year 
     1-5 years 
     6-10 years 
     11-15 years 
     More than 15 years 

 
80 

201 
4 
3 
3 
 

 
27.5 
69.1 
1.4 
1.0 
1.0 

 
Food safety training 
     Yes 
     No 

 
207 
90 

 
69.7 
30.3 

 
Type of training  
     Formal course 
     Job orientation 
     Printed material  
     Demonstration/Advise  
     Video   
     Computer/Internet      

 
145 
76 
51 
33 
31 
20 

 
48.8 
25.6 
17.2 
11.1 
10.4 
6.7 

 
Food safety certification (e.g., ServSafe

®
) 

     Yes 
     No 
 

 
45 

246 

 
15.5 
84.5 

Employment in current foodservice operation 
     Less than 1 year 
     1-5 years 
     6-10 years 
     11-15 years 
     More than 15 years 
 

 
157 
125 

4 
2 
1 

 
54.3 
43.3 
1.4 
0.7 
0.3 

Current position title 
     Server 
     Kitchen assistant 
     Supervisor 
     Cook/ Line cook 
     Executive Chef 
     Dishwasher 
     Chef 
     Sous Chef 
     Cafeteria Aide 
     Clerk, Cashier 
      

 
158 
78 
33 

7 
4 
2 
1 
1 
1 
1 
 

 
55.2 
27.3 
11.5 
2.4 
1.4 
0.7 
0.3 
0.3 
0.3 
0.3 

Tenure in current position 
     Less than 1 year 
     1-5 years 
     6-10 years    

 
158 
120 

6 

 
54.7 
41.5 
2.1 

     11-15 years 
     More than 15 years 

1 
4 

0.3 
1.4 
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(Continued). Demographics of Taiwan, ROC Foodservice Workers (n = 297). 

Profile Frequency Percentage 

Hours worked per week 
     Less than 20 hours 
     20 – 29 hours 
     30 – 39 hours 
     40 hours 
     More than 40 hours 
 

 
137 
33 
27 
19 
50 

 
51.5 
12.4 
10.2 
7.1 

18.8 

Age 
    Under 21 
    21 – 25 
    26 – 30 
    Over 30 
 

 
96 

138 
9 
5 

 
38.7 
55.7 
3.6 
2.0 

Gender 
    Female 
    Male  
  

 
176 
114 

 
60.7 
39.3 

Ethnicity 
     Taiwanese  
     Cantonese 
     Aboriginal 
     Other 

 
283 

2 
3 
2 
 

 
97.6 
0.7 
1.0 
0.7 

 

Education  
     Some college/undergraduate degree 
      

 
281 

 
100.0 

Marital Status 
     Single 
     Married 
     Widowed 
     Divorced 
 

 
277 

7 
2 
1 

 
96.5 
2.4 
0.7 
0.3 

 

 

 


