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Abstract 

Habits are defined as a form of automatic, spontaneous behaviours that are initiated following 

exposure to contextual cues. Although habits have been a focus of research for health, social, and 

consumer psychologists for many years, the literature has overwhelmingly relied on explicit, 

self-reports to measure habits. This is despite the fact that such measures require deliberative 

processing, and that individuals are frequently unable to consciously reflect on their spontaneous 

behaviours in order to accurately respond to self-report measures. To address concerns with self-

report measures of habit, I have developed an implicit measure of habit strength: The Habit IAT. 

The purpose of this study was to validate an implicit measure of habit strength by investigating 

hand washing, a common habitual behaviour. One-hundred-and-sixty-six undergraduate students 

completed implicit measures of hand hygiene habit strength (Habit IAT) and attitudes toward 

hand hygiene (attitude IAT), as well as explicit measures of hand hygiene frequency, hand 

hygiene habits and attitudes, general self-efficacy, regulatory focus, and the big-five personality 

dimensions. The Habit IAT and attitude IAT had moderate and good internal consistency, α = 

.66 and α = .78, respectively. Correlational analyses indicated the Habit IAT was unrelated to an 

implicit measure of attitudes toward hand hygiene, providing some evidence of discriminant 

validity for the Habit IAT. In addition, Habit IAT and attitude IAT scores were unrelated to self-

report measures of hand hygiene frequency, habit strength, and attitudes. Exploratory analyses 

were conducted to investigate moderation effects on the relationship between self-reported 

frequency of hand hygiene, habit strength, and attitudes on Habit IAT and attitude IAT scores. 

Although this study provides evidence of discriminant validity for the Habit IAT, it is limited by 

not investigating the ability of Habit IAT scores to predict observed hand hygiene behaviour. 

Design considerations for the development of future implicit measures of habit are discussed.  
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Chapter 1 

Introduction 

The study of habitual behaviour is pervasive in the history of psychological 

inquiry. Even in early days, psychologists described habitual behaviours as a “lack of 

mindfulness” as evidenced by theories proposed by William James, Edward Thorndike, 

and Clark Hull. James cogitated extensively upon the nature of habits in his 1914 book of 

the same name, proposing they were fundamental in generating behaviour. Thorndike’s 

“law of effect” explained habit formation in animals by proposing that responses that 

produce satisfying effects in a given situation become more likely to occur again in 

similar situations (Nevin, 1999). Further, Hull’s drive theory proposed that habit 

formation resulted from goal pursuit in order to reach a state of homeostasis (Hull, 1943).  

Indeed, the foundation of the behaviourist tradition rested on the general notion that 

human and animal behaviours were the result of stimulus (input) and response (output) 

that were instantiated through repeated exposures. 

Following the decline of behaviourism, the study of habit has garnered limited 

focus from researchers with the exception of social psychologists interested in 

investigating attitude-behaviour relationships (Verplanken & Aarts, 1999). In this 

context, past behaviours have been shown to improve predictions of future behaviour 

(Ouellette & Wood, 1998), yet habit was viewed as an empty construct because 

researchers postulated that other unmeasured variables could be responsible for the 

relationship between past and future behaviours (Eagly & Chaiken, 1993). Thus, habit, or 

“frequency of past behaviours” as it was then defined, was largely codified as a 
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moderator of the attitude-behaviour relation or simply a particular form of 

automaticity (Eagly & Chaiken, 1993; Ouellette & Wood, 1998; Triandis, 1977; 

Verplanken & Aarts, 1999).  

In recent years, habits have seen a resurgence in the literature surrounding 

health, consumer, and social psychology. Habit has been used as a framework to 

understand a variety of behaviours such as dietary consumption and mindless 

eating (Adriaanse et al., 2010; Neal, Wood, Labrecque, & Lally, 2012), exercise 

and physical activity (Rhodes & de Bruijn, 2010), substance use (Norman, 2011), 

treatment compliance (Bolman, Arwert, & Völlink, 2011), preventative medical 

screening for breast cancer (Norman & Cooper, 2011), travel-mode choices 

(Verplanken, Aarts, & VanKnippenberg, 1997), and even modulating the 

amplitude of speech (Neal et al., 2012).  

Despite the resurgence of interest in habits, the literature has 

overwhelmingly relied on self-report measures to assess habit strength (e.g., the 

Self-Report Habit Index; Verplanken & Orbell, 2003) which may not be optimal 

in terms of reliability or validity (Gardner, 2012; Sniehotta & Presseau, 2012; 

Verplanken & Aarts, 1999). Such overreliance on self-report instruments should 

be questioned. Particularly, as dual-process models in psychology frequently 

indicate that automatic and deliberate systems interact within a “default-

interventionist architecture” (Evans & Stanovich, 2013) such that, in the absence 

intervention of via effortful deliberation, behavioural responses are inherently 

habitual (Wood & Rünger, 2016) and may operate outside of conscious awareness 
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(Orbell & Verplanken, 2010). Nevertheless, researchers overwhelmingly rely on explicit 

measures of habit strength in the literature.  

Purpose of Study 

The purpose of this research is to develop an implicit measure of habit to assess 

the strength of association between contextual cues that precede and initiate habitual 

behaviours and performance. This measure will complement the frequently employed 

Self-Report Habit Index (Verplanken & Orbell, 2003). Self-report measures are often 

referred to as explicit measures; that is, measurements consisting of Likert-type ratings 

that require individuals to reflect upon their responses (Baumeister, Vohs, & Funder, 

2007). Conversely, implicit measures utilize computerized sorting tasks to assess the 

speed that individuals make associations among various stimuli and their automatic 

evaluations (Fazio & Olson, 2008). Implicit measures capture implicit processes that 

reflect automatic associations that are spontaneous and effortless (Fazio & Olson, 2003) 

whereas explicit measures allow time for conscious deliberation, which may introduce 

bias to the extent that the behaviour being reported on is socially desirable or responses 

are influenced by demand characteristics (Greenwald, Rudman, Farnham, Nosek, & 

Mellott, 2002). In addition, a large body of evidence suggests that individuals are limited 

in their ability to introspect on higher order cognitive processes (Nisbett & Wilson, 1977) 

such as those involved in the initiation of habitual behaviours.  

 Employing both implicit and explicit measures to examine constructs is desirable 

(Nosek, Hawkins, & Frazier, 2011), particularly in light of research that indicates 

individuals often hold dual, opposing attitudes toward the same object (i.e., positive and 

negative appraisals of the same attitude object; Wilson, Lindsey, & Schooler, 2000). 
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Implicit and explicit measures access different processes that guide these appraisals. 

Therefore, both implicit and explicit measures may provide useful and unique insights 

into the study of behaviour (Nosek et al., 2011). Further, investigating correlations 

between implicit and explicit measures of habit may aid in substantiating self-report 

indices, assist with confirmation of theoretical conceptualizations of habit by increasing 

concurrent validity, and provide more variety in measurement techniques to aid 

researchers investigating habits under varying circumstances (Hagger, Rebar, Mullan, 

Lipp, & Chatzisarantis, 2015). 

Defining Habit 

In his review of the use of ‘habit’ in health literature, Gardner (2014) notes 

that the definition of habit has varied considerably across numerous literature 

reviews. Broadly, habit has been defined as a type of behaviour, a tendency 

towards behaviour, and a form of automaticity (for a full review of these 

definitions see Gardner, 2013 Table 1). Some key features of habits are elucidated 

when comparing differing conceptualizations of habitual behaviour in the 

literature. When defined as a “type of behaviour,” habits are described as 

behavioural patterns that are 1) context dependent, 2) repetitive, 3) automatic, 4) 

unconscious, and 5) initiated by the environment (Gardner, De Bruijn, & Lally, 

2011; Gardner, Lally, & Wardle, 2012; Nilsen, Bourne, & Verplanken, 2008; 

Nilsen, Roback, Brostrom, & Ellstrom, 2012; Riet, Sijtsema, Dagevos, & De 

Bruijn, 2011). When conceptualized as a “type of automaticity,” habits are 

defined as 1) cued by context, 2) performed in specific contexts, and 3) 
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independent of goals or intentions to perform specific behaviours (Verplanken & Wood, 

2006; Wood & Neal, 2009).  

Although there has been some convergence on the central features that define 

habit behaviours, defining it as a “type of behaviour” is not compatible with the long-

standing definition of habit as a determinant of action (Triandis, 1977). So defined, the 

definition becomes circular; habit is a type of behaviour that causes behaviour (Gardner, 

2015; Maddux, 1997). Thus, there may be more utility in defining habit as a “process by 

which a stimulus automatically generates and impulse towards action, based on learned 

stimulus-response associations” (Gardner, 2014, p. 4). 

What are the stimuli that initiate habit behaviour? Habit theories have 

stressed the importance of establishing strong automatic associations between 

performance of a behaviour and contextual cues or behavioural sequences that are 

presented at or prior to the initiation of the behaviour (Gardner, 2015; Orbell & 

Verplanken, 2010; Rothman, Sheeran, & Wood, 2009). Contextual cues are defined as 

cues in the environment that are associated with the initiation of behavioural performance 

while behavioural sequences are physical movements performed immediately prior to, or 

during, the performance of the behaviour (Graybiel, 2008; Smith & Graybiel, 2016). For 

example, the habit of “buckling up” and putting on a seatbelt before driving a car may 

cued by environmental stimuli (e.g., seeing the car, viewing the car from its interior, and 

viewing the seatbelt and buckle) and behavioural sequences (e.g., performing the act of 

sitting in the car seat, reaching across one’s lap to grasp the buckle). Once exposed to 

these cues, the behaviour of securing the buckle and wearing the seatbelt occurs 
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automatically; it is cued by context and performed without behavioural intention 

to achieve deliberative outcomes (Wood & Neal, 2007). 

It should be noted however, that it is not useful to define habits as 

completely autonomous, goal-devoid behaviours. Rather, habits require 

opportunities to be performed (Wood, Labrecque, Lin, & Runger, 2014). 

Consider, for example, an individual who has a habit of smoking after a meal. In 

order for this habit to be performed the individual must have the opportunity to 

smoke after their dinner. This opportunity arises if the individual has access to 

cigarettes and is in an environment that allows smoking. If the individual was 

eating out at a restaurant and forgot to bring cigarettes along, the habitual 

behaviour of smoking, cued by completion of consuming the meal, cannot be 

initiated via autonomous processes as the individual lacks opportunities to engage 

in smoking behaviour; that is, the individual lacks access to cigarettes and the 

restaurant does not permit smoking indoors. Therefore, in order to follow through 

with their habit, the behaviour must become goal-directed, prompting the 

individual to employ effortful, deliberative processes to guide their behaviour in 

order to procure cigarettes and find a suitable location to smoke. In this sense, 

habits can be conceptualized as low-level, non-deliberative cognitive processes 

only to the extent that there is no interference between the presentation of the cues 

and the performance of the behaviour (Wood & Rünger, 2016). Habitual 

behaviour may be directly cued by context and behavioural sequences when the 

impulse is unopposed but becomes inhibited when opportunities to perform 
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behaviour are limited by stronger opposing forces (Gardner, 2014; Wood & Rünger, 

2016). 

   In addition to opportunities to initiate and carry out behaviours, habits require 

stable contexts in order for the presentation of contextual cues and/or behavioural 

sequences to trigger habit-behaviour routines. Experimental studies have shown that habit 

initiation can be disrupted by manipulations of cues and by naturally occurring changes 

in the environment or life circumstances (Rothman et al., 2009; Wood, Labrecque, Lin, & 

Runger, 2014). Neal et al. (2011) found that individuals with strong popcorn eating habits 

persisted at mindless eating of fresh or stale popcorn while viewing a film in a movie 

theatre but did not continue to consume stale popcorn when environmental cues were 

changed to watching music videos in a dark conference room. In addition, attitude toward 

stale vs fresh popcorn and self-reported level of hunger did not predict mindless eating 

for those with strong popcorn eating habits. The authors concluded that habit 

performance can be disrupted by changes in habit cuing but not correlated with explicit 

attitudes toward stale or fresh popcorn, or level or hunger.  

Similarly, in the addiction literature, cue reactivity has been shown to play a 

direct role in alcohol and smoking relapse (Niaura et al., 1988). Individuals attempting to 

quit smoking or drinking are often advised to remove items related to the problem 

substance use behaviour from their home or workplace; thereby modifying the 

environmental cues that are likely to initiate smoking or drinking behaviours. Disruption 

of cues can also occur when occur when the environment changes around the individual. 

The growing literature on habit discontinuity has investigated this phenomena and found 

that naturally occurring context changes disrupt curing of habitual behaviours (Wood & 
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Rünger, 2016). Specifically, Wood, Tam, and Witt (2005) asked students with 

strong exercise habits report on their work-out behaviour one month prior to and 

one month after moving to a new campus. Exercise habits were maintained when 

the new exercise environment shared contextual cues with the previous 

environment (e.g., the gym was located in their apartment complex) but were 

disrupted when the context changed significantly. In addition, the authors found 

that changing contexts had no impact on individuals with weak exercise habits. 

This finding is supported by research on connectionist networks, whereby 

changes to stimuli presentation decrease the likelihood of activating a learned 

behavioural response (Botvinick & Plaut, 2004). From the perspective of schema 

models, such changes modify environmental triggers that would otherwise initiate 

a guiding behavioural schema (Cooper & Shallice, 2000). Thus, strong habits 

require stable contexts and cues in order to predict behaviour.   

Measuring Habit and Habit Strength 

  In contrast to the evolving definitions in the literature, methods of habit 

measurement have remained relatively stable over the past 30-years. Habit measurement 

has typically relied on two mainstays: Frequency of past behaviour (Ouellette & Wood, 

1998; Triandis, 1977) and self-report measures of habit strength (Verplanken & Orbell, 

2003). Frequency of past behaviour has often been employed to improve prediction of 

future behaviour in the psychological literature on attitudes, such as the theory of 

Reasoned Action and the Theory of Planned Behaviour. Past behaviour was found to 

moderate the relationship between intentions and perceptions of behavioural control and 

future behavioural performance, significantly improving prediction of behaviour (Ajzen, 
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2002; Ajzen & Fishbein, 2000).  Although some researchers have employed direct 

observation as a measure of behavioural frequency (Landis, Triandis, & Adamopoulos, 

1978), the majority of researchers in social psychology have adopted self-report measures 

of past behavioural frequency (e.g., Eagly & Chaiken, 1993; Ouellette & Wood, 1998; 

Verplanken, Aarts, Knippenberg, & Moonen, 1998; Verplanken, Walker, Davis, & 

Jurasek, 2008). This is despite the fact that researchers have argued that the utility of 

frequency of past behaviour as a predictor of future behaviour is limited because it is a 

construct with no explanatory value (Ajzen & Fishbein, 2000; Eagly & Chaiken, 1993; 

Verplanken & Orbell, 2003). In addition, behavioural frequency was further criticized for 

being unable to directly access core psychological features habit constructs (i.e., 

automaticity) and, in the case of self-report measures, individual’s recollections of their 

past behaviour are often unreliable (Verplanken & Orbell, 2003). Finally, although past-

behaviours tend to correlate well with future behaviours, these measures mainly capture 

behavioural stability as a determinant of behaviour, which may or may not include habits 

(Ouellette & Wood, 1998).    

Response-frequency paradigm. In response to such criticisms, and following the 

notion that repeated behaviour eventually forms into a habit (Triandis, 1977) via frequent 

cue-action pairings (Hull, 1943), the focus shifted from measures of behavioural 

frequency to those of habit strength. Initially, habit strength was conceptualized by a 

response-frequency paradigm (Verplanken & Aarts, 1999). Using this conceptualization, 

habit strength was measured by presenting participants with varying habit-related 

situations and asking them to respond with behavioural choice options associated with the 

presented situation as quickly as possible. The notion is that the greater the strength of 
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habit, the more frequently participants would respond to hypothetical situations 

with specific behavioural responses. For example, when promoted with various 

travel destinations individuals with strong habits toward car use tend to select cars 

as a preferred mode of travel more frequently than other alternatives such as 

walking, public transportation, carpooling etc. (Verplanken, Aarts, & 

VanKnippenberg, 1997). By instructing participants to answer as quickly as 

possible, the response-frequency approach made progress in including 

automaticity, or strength of association between stimulus and response, that was 

lacking in traditional measure of behavioural frequency. Nevertheless, this 

method overwhelmingly relied on frequency on behavioural responses as measure 

of habit and was thus subjected to similar criticism leveled against behavioural 

frequency measures; that predicting behaviour from past behaviour was circular, 

did not access a psychological construct, and offered no additional explanatory 

value to models.   

Self-Report Habit Index. The Self-Report Habit Index (SRHI; 

Verplanken & Orbell, 2003) was developed to assess the psychological constructs 

of habit beyond behavioural frequency. Although Verplanken and Orbell (2003) 

include history of behavioural repetition, their measure further assesses habit via 

automaticity and coherence with self-identity. Their logic for including 

automaticity and coherence with self-identity as part of the habit construct is as 

follows: First, automaticity is characterized by automatic elicitation of behaviour 

via stimulus-response activation of behaviour from environmental cues 

(Verplanken & Orbell, 2003). Automaticity can be further delineated by four 
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distinct features; unintentionality, uncontrollability, lack of awareness, and efficiency 

(Bargh, 1996). Although many habitual behaviours initially develop through repetition of 

intentional, goal-directed behaviours, research has shown that strong habits are 

particularly difficult to override and, upon reporting on habitual behaviours, individuals 

often describe ingrained habits as occurring without awareness or specific goal 

orientations (Ouellette & Wood, 1998). Finally, habits are efficient in that are often 

activated under conditions of heavy cognitive load, stress, exhaustion, and time pressure 

(Schwabe & Wolf, 2009; Verplanken & Orbell, 2003). Second, self-identification with 

habitual behaviour may occur because repetition of behaviours are indicative of how 

individuals organize every-day life and how they prioritize certain behaviours; that is, 

habitual behaviours are representative of self-identity and personal style (Gardner, De 

Bruijn, & Lally, 2012; Verplanken & Orbell, 2003). 

Criticism of the Self-Report Habit Index. Over the past decade, the SRHI has 

become ubiquitous with habit measurement in social and health psychology. More 

recently, it has garnered a substantial amount of criticism. Much of the criticism leveled 

against the SRHI stems from criticism of self-report measures generally. As noted in 

Baumeister, Vohs, and Funder's (2007) critical review of the use of self-report measures 

in social psychology, since the 1970s researchers have demonstrated that introspective 

reporting on past behaviour is often inaccurate, that individuals are frequently unaware of 

factors that drive their behaviours, and often mislead themselves when asked to analyze 

or report on past behaviours.  

Indeed, Nisbett and Wilson's (1977) review concluded that individuals have 

limited access to introspect and therefore report on their own cognitive processes. When 
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individuals are asked to report on the influence of various stimuli on their 

behaviour, they are often unaware of the existence of the stimuli that influenced 

their response, unaware of their own response to the stimuli, and unaware that the 

stimuli had any effect on their response. Instead, self-reports are often based on a 

priori, causal theories or judgements reflecting an evaluation of the plausibility 

that exposure to the stimuli had an impact on their responses or behaviours (i.e., 

via deliberative, effortful evaluative processes). They further concluded that self-

reporting is only accurate when the stimuli is salient and the individual believes 

there is a plausible, causal relationship between exposure to the stimuli and a 

behavioural response.  

Moving past such general criticism, researchers have noted that, when 

asked to report on habitual behaviours, individuals tend to have difficulty 

recalling their habitual behaviour and associated cues, differ in their 

interpretations of the definition of the habitual behaviour being investigated (e.g., 

“commuting”), differ in interpretations of the definition of a “habit”, and 

misinterpret SRHI items (Gardner & Tang, 2013; Sniehotta & Presseau, 2012).  

In the extant literature, there is overwhelming agreement that automaticity 

and contextual cues are key components of habit (Clark, Sanders, Carlson, 

Blanche, & Jackson, 2007; Gardner, 2012; Orbell & Verplanken, 2010; 

Verplanken & Aarts, 1999; Wood & Rünger, 2016). Indeed, Gardner, Abraham, 

Lally, and de Bruijn's (2012) modified version of the SRHI, a four-item 

automaticity subscale (the Self-Report Behavioural Automaticity Index; SRBAI), 

was found to be as reliable and theoretically valid as the SRHI in predicting travel 
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mode choices, correlating with behavioural frequency, and moderating the impact of 

habit on the intention-behaviour relationship.The SRBAI also proved more effective than 

the SRHI in predicting alcohol consumption.  

Nevertheless, numerous problems remain with measuring habit via self-report 

indexes of automaticity because individuals may not be able to reliably reflect on their 

automatic actions (Eagly & Chaiken, 1993). More importantly, if habit is best 

conceptualized by automaticity operating outside of awareness it is unlikely that 

requiring individuals to deliberate and report on automatic cognitive processes serves as a 

valid measure of habit (Sniehotta & Presseau, 2012). In such cases, self-report is likely to 

reflect inferences about the consequences on habitual behaviours as opposed to reporting 

on the habit itself (Sniehotta & Presseau, 2012). Perhaps the greatest shortcoming of the 

SRHI, however, is that it does not include any items that assess cues or context with 

regard to habit performance. 

It is clear that improvements to habit measurement are warranted. Guidance for 

improving habit measurement may be procured from the social psychological literature 

on attitudes and the attitude-behaviour relation. Habit measurement may be improved 

upon by applying principles of dual-process models, specifically the Motivation and 

Opportunity as Determinants of behaviour (MODE) model.  

 

Motivation and Opportunity as DEterminants of Behaviour (MODE): A Dual 

Process Model  

Dual-process theories were developed by researchers in the 1970s and have been 

used to investigate a variety of phenomena in modern psychology such as deductive 
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reasoning, decision-making, and social judgement (Frankish & Evans, 2012). 

Dual-process models have been proposed in a variety of fields, often with 

differing terminology (e.g., hot vs. cold, system 1 vs. system 2, impulsive vs. 

reflective etc.). For the purpose of this thesis, I will refer to dual-process models 

using the terminology most commonly used in social psychology; spontaneous vs. 

deliberative processes (Fazio, 1990).  

Social psychologists have applied dual process models an attempt to 

integrate the numerous moderators of the attitude-behaviour relationship (Fazio, 

1990). In the Motivation and Opportunity as DEterminants (MODE) model, 

attitudes may guide an individual’s behaviour via spontaneous processes when 

individuals do not, or are unable to, actively retrieve the relevant attitude 

appraisal. Conversely, deliberative processes guide behaviour when an individual 

relies on reflective reasoning processes to report attitudes relevant to the 

behaviour decision (Fazio, 1990).  

As outlined by Fazio, Sanbonmatsu, Powell, and Kardes (1986), 

spontaneous processing occurs when activation of an attitude is elicited via a 

prime. This idea follows from research on the constructive nature of perception; 

that perceptions are dependent on knowledge, affect, values, and expectations 

held by individuals that in turn exert influence via passive, automatic processes 

(Asch, 1940; Bruner, 1957). Attitudes guide behaviour via spontaneous processes 

by the automatic activation of memories associated with an attitude object and 

influences how said object is perceptually construed in the immediate situation. 

This can occur directly, when the activated object elicits an immediate appraisal, 



 

 

 

15 

or indirectly via biasing perceptions about the object (Fazio et al., 1986). In spontaneous 

processes, the automatically activated appraisal serves as a filter through which the object 

is viewed and occurs without conscious consideration of the attitude or awareness of its 

influence on one’s behavioural response to the object (Fazio & Olson, 2014). Contrary to 

spontaneous processing, where behaviour occurs as a downstream consequence of an 

automatically activated attitude, deliberation is a reflective and effortful process (Fazio et 

al., 1986).  Thus, deliberative processing involves effortful consideration (i.e., weighing 

the costs and benefits) about pursuing a particular behaviour or expressing a certain 

attitude.  

The MODE model also posits that the influence of attitudes on behaviour may 

involve mixed processes that rely on a combination of spontaneous and deliberative 

components. First, motivation may impact whether individuals attempt to override 

automatically activated attitudes (Fazio & Olson, 2014). The large body of research on 

racial bias provides evidence for the function of motivation to inhibit automatically 

activated attitudes. Specifically, studies have shown that individuals are frequently 

motivated to control prejudiced reactions and generally do so when asked to report on 

their racial biases via self-report measures, yet fail to do inhibit these responses in the 

absence of such behavioural imperatives (Dovidio & Gaertner, 2000; Dunton & Fazio, 

1997). Second, opportunity acts as a limiting mechanism in that individuals require 

opportunities to effectively counter the influence of an automatically activated attitude 

(Fazio & Olson, 2014). Inhibition of automatically activated attitudes requires effortful 

processing and sufficient resources, thus opportunities to inhibit attitudes are decreased 
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when individuals are fatigued, distracted, low in self-regulatory resources, or 

operating under time constraints (Friese, Hofmann, & Schmitt, 2009). 

Spontaneous-implicit vs deliberative-explicit systems. Researchers 

acknowledge a number of similarities between MODE and implicit-explicit 

processes (Eagly & Chaiken, 2010; Fazio et al., 1986; Strack & Deutsch, 2004). 

Specifically, implicit processes are automatic and spontaneous whereas explicit 

processes are effortful, and deliberative (Bargh & Chartrand, 2000; Fazio et al., 

1986; Fazio, 2014). For example, the notion that spontaneous processes are 

automatic and effortless is supported by evidence that individuals primed with the 

word “elderly” were more likely to walk slowly after presentation of the prime 

(Bargh, Chen, & Burrows, 1996) and that participants frequently report being 

unaware of the presentation and impact of such primes on their behaviour 

(Greenwald, Draine, & Abrams, 1996).  

Research on deliberative processes has shown that such processes require 

more effort and introspection, corresponding to the notion that explicit processes 

are within an individual’s awareness and control (Greenwald & Banaji, 1995). In 

a classic study investigating racial attitudes, Dunton and Fazio (1997) provide 

evidence that individuals scoring high on implicit measures of racial bias towards 

people of colour were more likely to report positive judgements of these groups 

on explicit, self-report measures and were thus highly motivated to control their 

prejudiced reactions. The authors concluded that when allowed time to deliberate 

about their responses, individuals may behave in ways that are inconsistent with 

an implicit measure of their attitudes. Taken together, these studies demonstrate 
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that individuals’ spontaneous-implicit level processes give rise to automatic attitudes and 

behaviour while deliberative-explicit processes engender intentioned attitudes and 

behaviours (Bargh, 1996; Fazio & Towles-Schwen, 1999; Strack & Deutsch, 2004).  

When do implicit measures predict behaviour? Correlations between implicit 

and explicit measures of the same attitude object have been found to vary widely, 

nevertheless a recent meta-analysis found that, on average, they tend to be correlated 

(across 156 studies, average r = .36; Greenwald, Poehlman, Uhlmann, & Banaji, 2009). 

This suggests that implicit and explicit measures are related, but accessing distinct 

processes. Further, in their meta-analysis of 126 studies utilizing both implicit and 

explicit measures, Hofmann, Gawronski, Gschwendner, Le, & Schmitt, (2005) found that 

the size of implicit-explicit correlations varies across domains. Specifically, these 

variations were a function of the increasing spontaneity of judgements as opposed to 

social desirability and level of introspection. Therefore, the efficacy in explicit or implicit 

measures in predicting behaviours is directly related to the ability of such measures to 

access automatic processes. The authors note that this finding is consistent with dual-

process theory and MODE; that implicit measures reflect automatic associations while 

explicit self-reports reflect effortful deliberation (Fazio & Olson, 2014; Wilson, Lindsey, 

& Schooler, 2000). It should be stated, however, that although social desirability was not 

broadly predictive of the efficacy of implicit or explicit measures to inform on future 

behaviours, the authors maintain that social desirability may be an individual difference 

factor that influences how individuals approach and respond to self-report measures 

(Hofmann et al., 2005).   
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Indeed, the ability of attitudes to influence behaviour is strongest when 

situational factors cause individuals to become internally focused, resulting in 

nondeliberative performance of behaviours. Therefore, attitudes may be viewed as 

an “indirect judgement cues” that inform how individuals behave in given 

contexts (Fabrigar, Wegener, & MacDonald, 2010). Thus, in keeping with 

MODE, an attitude (or judgement cue) that is automatically activated is most 

likely to predict behaviour, provided it is unimpeded by motivational processes 

(Olson & Fazio, 2001). As such, implicit measures tend to better predict 

behaviour in circumstances where self-resources are low, demands are high, stress 

is high, or the individual’s attention is divided (Blascovich et al., 1993; Fazio, 

Sanbonmatsu, Powell, & Kardes, 1986).  

Further, Friese et al.'s (2009) substantive review identified opportunities 

and motivation to control behaviour as two main dimensions, and further identify 

dispositional-, situational-, and process-level variables that influence the 

predictive validity of implicit measures. Of particular relevance, they identified 

reduced cognitive capacity, time-pressures, low motivation to control behaviour, 

chronic promotion focus, positive mood states, and habitualness of behaviour as 

factors that increase the likelihood that implicit measures will outperform explicit 

measures in predicting behaviour.  

 

Implicit Measures 

Implicit measures developed from the literature on projective tests and evaluative 

reaction times (judgement latencies), and have been employed extensively in social-
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psychological research over the past 20-years (Friese et al., 2009). Implicit measures are 

typically delivered using computers, although more recently some researchers have 

attempted to develop low-cost, paper alternatives (Lemm, Lane, Sattler, Khan, & Nosek, 

2008). The proliferation of implicit measures followed from developments in low-cost 

computing technologies and calls that they were essential in investigating implicit social 

cognition. Specifically, researchers argued that implicit measures attempted to capture the 

causal mechanisms in social cognition, attitude/judgment, and behaviour that were not 

otherwise accessible via explicit, self-report (Greenwald & Banaji, 1995; Nosek et al., 

2011). Numerous implicit measures have been conceived, however it is beyond the scope 

if this paper to review them in their entirety (for a full accounting see Nosek et al., 2011). 

Rather, I have reviewed some of the most popular implicit measures in the following 

sections: 

Evaluative Priming Measure (EPM). The Evaluative Priming Measure (EPM; 

Fazio, Sanbonmatsu, Powell, & Kardes, 1986), also frequently referred to as the 

Affective Priming Task (APT), was one of the earliest and popularly employed implicit 

measures of attitude (Petty & Fazio, 2008). The EPM assesses automatic evaluations of 

attitude objects by priming individuals with stimuli they evaluate positively (e.g., 

puppies) and then asking them to categorize other positive stimuli as 

“pleasant/unpleasant” The underlying logic being when individuals are primed with 

positive stimuli and subsequently asked to evaluate attitude objects, they will respond 

faster when their evaluation of the object is congruent with the prime. For example, 

individuals primed with puppies will respond faster when categorizing “kittens” as 

opposed to “cancer” as pleasant vs unpleasant indicating a preexisting perceptual network 
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of attitudes associating small cute animals with positive evaluations as opposed to 

negative evaluations. When individuals are primed with negatively evaluated stimuli, the 

opposite is true. Thus, individual categorization responses as “good/bad”, 

“pleasant/unpleasant” are faster when target adjectives (e.g., repulsive) are preceded by 

congruent evaluative primes (e.g., spider) vs incongruent primes (e.g., party; Petty & 

Fazio, 2008). 

 Use of the EPM has increased exponentially since its introduction to the literature. 

Due to the utility in making evaluations on a good/bad dimension, its use has grown well 

beyond the bounds of attitude research. From 2000-2009 the evaluative priming paradigm 

has been employed in more than 450 studies ranging from affect/emotion, exercise 

behaviour, food preferences, racial prejudice, post-traumatic stress, stereotypes, and 

substance use (see Herring et al., 2013, for a comprehensive list) 

 In their 2013 meta-analysis of 125 published studies, Herring et al. (2013) found 

strong support that prime valence influences the speed that people respond to valence 

targets; that is, priming tasks such as EPM are effective tools in assessing automatic 

activation of attitude appraisals. Further, EPM has been shown to be effective at 

predicting both behaviour and self-report measures of attitudes (Cameron, Brown-

Iannuzzi, & Payne, 2012). Nevertheless, evidence also suggest that priming effects are 

influenced not only by the features specific to the stimuli but also with a range of other 

features that may be confounded with other evaluative features. Priming effects by means 

of the EPM mechanism may be caused by attitudes, but they may also be due to other 

attributes such as semantic meaning, cognitive ability, and salience (De Houwer, Teige-

Mocigemba, Spruyt, & Moors, 2009).   
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Implicit Association Test (IAT). The Implicit Association Test (IAT; 

Greenwald, McGhee, & Schwartz, 1998) measures the strength of association between a 

target concept (or object) and attribute dimensions. It has been used extensively by social 

psychologists interested in attitude appraisals and rose to prominence by researchers 

interested in assessing racial bias (Dovidio & Gaertner, 2000; Nosek, Banaji, & 

Greenwald, 2002). As with other implicit measures, its use has extended well beyond 

measurement attitude evaluations. Described briefly, it has been utilized in variety of 

disciplines from social psychology, to examining health behaviour, to organizational 

psychology, and consumer behaviour (Greenwald et al., 2009).    

In the IAT, individuals respond to a series of items that are classified into four 

categories; typically, two representing an attitude object (e.g., flowers vs. insects) and 

two representing a valence attribute evaluation (e.g., pleasant vs. unpleasant). Individuals 

are asked to respond rapidly with a right-hand key press to items representing one object 

and one attribute (e.g., flowers and pleasant), and with a left-hand key press assigned to 

the remaining object and attribute (e.g., insects and unpleasant). They then perform a 

second task in which the key assignments for one of the pairs is reversed (such that 

“flowers” and “unpleasant” share a response key, likewise insects and pleasant). The IAT 

produces measures derived from difference scores of the response latencies (measured in 

milliseconds) to these two tasks. The assumption being that subjects respond more 

rapidly when the object and attribute that are mapped onto the same response are strongly 

associated (e.g., flowers and pleasant) than when they are weakly associated (e.g., insects 

and pleasant). Speed of reaction is an indication of the strength of association between 
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the object and the subject’s appraisal of the object (i.e., their attitude; Greenwald 

& Banaji, 1995) 

Although the IAT and EPM are closely related, they differ with respect to 

the underlying mechanisms that drive each measure (Fazio & Olson, 2003). In the 

EPM paradigm, the prime is hypothesized to automatically elicit the evaluation by 

activating a network of associated perceptual units and behavioural schemas 

(Bargh et al., 1996; Bargh, 1996). In contrast, the IAT is hypothesized to assess 

long-term associations stored in memory that are fostered through socialization 

and repeated experience (Fazio & Olson, 2003).   

Affect Misattribution Procedure (AMP). The Affect Misattribution 

Procedure (AMP; Payne, Cheng, Govorun, & Stewart, 2005) was developed in 

the mid-2000s as an alternative to established implicit measures of attitude. The 

AMP differs from other implicit measures in that it more theoretically grounded 

in paradigms set by classic projection tests (e.g., the Thematic Apperception Test 

or the Rorschach inkblot test) in addition to priming. Specifically, the AMP is 

rooted in the idea that individuals may frequently mistake the causes of their 

thoughts, feelings, and behaviour in in their daily lives (Payne, Hall, Cameron, & 

Bishara, 2010). For example, people often misattribute their experience of life 

satisfaction as negative if they are asked to report on a day with inclement 

weather (Schwarz & Clore, 1983).  

 In the AMP, individuals are primed with an attitude object (e.g., an image of a 

puppy) and asked to avoid expressing any evaluative judgement of the prime. They are 

then briefly exposed to an abstract symbol, such as a Chinese logogram or a fractal, 



 

 

 

23 

followed by a visual mask and subsequently instructed to provide an evaluation of the 

symbol (e.g., pleasant or unpleasant). Payne et al. (2005) argue that, in misattributing 

their reaction to the prime as an evaluation of the ambiguous symbol, they are projecting 

their current psychological state. Thus, if the prime elicits positive affect, individuals are 

more likely to rate the logogram as pleasant as opposed to unpleasant.  

 The AMP is an implicit test in the sense that it is in indirect measure and it 

assesses the persistent influence of attitudes on behaviour that are in opposition to 

intentions (i.e., that bias performance; Payne et al., 2005). When individuals are primed 

with pictures of puppies and asked to evaluate an abstract symbols as “pleasant” or 

“unpleasant”, it is believed that their evaluation of the symbol is representative of their 

attitude toward the prime. 

 As with other implicit measures, use of the AMP has profused since its 

introduction to the literature. It has been used to predict a wide range of behaviour and 

behavioural intentions (Payne & Lundberg, 2014) and a recent meta-analysis of 18 

studies found it to be efficacious in predicting both explicit measures of attitude and 

behaviour (Cameron et al., 2012). The strengths of the AMP lie in the fact that it is 

simple, does not require relative measurement of two target items, and measures attitude 

using evaluative judgements as opposed to reaction times (Payne & Lundberg, 2014)  

The AMP has been criticized, however, for conflating affective with semantic 

misattribution (Blaison, Imhoff, Hühnel, Hess, & Banse, 2012) though this may reflect a 

broader conception of the types of experiences that can be misattributed than originally 

conceived by its authors (Payne & Lundberg, 2014).  
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Advantages and Criticism of Implicit Measures  

Advocates of implicit measures have espoused a number of advantages. 

First, implicit measures are notable for their resistance to faking and demand 

characteristics compared to self-report measures (Greenwald, Nosek, & Banaji, 

2003). Because subjects must provide responses within very small intervals of 

time (<700 ms), there is insufficient time for effortful deliberation of response 

options. Indeed, studies have shown that when instructed to fake responses, 

participants are significantly less likely to be able to fake IAT responses 

compared to self-report responses (Steffens, 2004). Providing further credence to 

the notion that the implicit measures tap automatic processes, researchers have 

been able to detect deceptive IAT responses because individuals attempting to 

fake the IAT have longer response latencies than those who do not; indicating that 

deliberative responses require more time to produce than non-deliberative 

responses (Cvencek, Greenwald, Brown, Gray, & Snowden, 2010). 

Second, implicit measures are able to reduce common method variance; 

variance due to measurement method as opposed to constructs that the measure 

was designed to represent (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). 

Common method bias can occur when similar methods are used to collect data in 

the same sample. For example, if participants are instructed to rate the frequency 

that they perform a given behaviour and subsequently asked to rate their attitude 

toward that behaviour. When such measures are presented using self-report, 

Likert-type scales, individuals are likely to become aware of the researchers 

intentions which can result in the measures becoming upwardly biased (Doty & 
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Glick, 1998; Eichhorn, 2014). Implicit measures bypass this concern because individuals 

are not asked to answer questions about the construct of interest. Further, they do not 

require any awareness on behalf of the participant between the nature of the measured 

construct and the responses provided (Nosek et al., 2011).  

Third, implicit measures allow for strict disqualification criteria. Error responses 

can be detected and removed from total score calculations (Greenwald et al., 1998) and 

new scoring procedures allow for trials to be repeated until the subject provides a valid 

response option (Greenwald et al., 2003). Further, outlier trials (typically identified as 

responses > 10,000 ms or < 300 ms) can be automatically excluded (Greenwald et al., 

2003). This allows researchers to reduce variance due to “noise” that is otherwise 

difficult to control for in self-report measures. Finally, implicit measures minimize order 

effects. In their meta-analysis, Greenwald et al., (2009) note that predictive validity of the 

IAT was not affected regardless of whether the implicit measure was administered before 

or after explicit, self-report measures.  

The IAT has been the most frequently employed implicit measure (Nosek et al., 

2011). Much of its popularity has been attributed to the IAT’s strong reliability estimates 

(Teige-Mocigemba, Klauer, & Sherman, 2010) with Cronbach’s alpha or split-half 

reliabilities estimates typically ranging from .70 to .90  (Nosek, Greenwald, & Banaji, 

2005). However, a main source of criticism against IAT stems from the observation that 

test-retest reliability varies substantially; ranging from .25 to .69 with a mean estimate of 

.50 (Teige-Mocigemba et al., 2010). Coefficient alpha values for the AMP range from .47 

to .95 but there have been no studies to date that have investigated test-retest reliability 

(Payne & Lundberg, 2014). Current evidence suggests that the IAT is the most reliable 
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implicit measure, although Payne and Lunderberg (2014) suggest that this may be 

achieved at expense of specificity.  

Some critics have argued that implicit measures are reflections of states 

rather than traits (Teige-Mocigemba et al., 2010) as studies have found implicit 

measures to be sensitive to context effects and experimental manipulation 

(Gawronski & Bodenhausen, 2006). In addition various differences in processing 

may impact IAT scores. Specifically, individual differences in test-taking 

strategies, attentional focus, learning effects, and other response processes that are 

unreflective of associations have all been found to influence test-retest reliability 

of the IAT (Egloff, Schwerdtfeger, & Schmukle, 2005; Gawronski, Peters, & 

LeBel, 2008; Schmukle & Egloff, 2004; Sherman et al., 2008; Teige-Mocigemba 

et al., 2010). 

Although some have mused about the utility in accessing habit strength 

via implicit measures (Hagger et al., 2015), to date there does not appear to be any 

such measure available to researchers interested in studying habitual behaviour. 

Although the EPM accesses automatic attitude evaluations via priming and the 

AMP accesses projective evaluations based on affect, the IAT measures the 

strength of association between a target concept and an attribute dimension. Thus, 

the IAT can be readily adapted to measure the strength of association between a 

contextual cue or behavioural sequence (represented as an image) and a 

behavioural outcome associated with that cue. 
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Why develop an IAT to access habit strength? The interface of MODE and habit 

theory 

The ability of a measure to predict behaviour is a function of the degree to which 

that measure is able to access the psychological construct of interest. Habits are defined 

as a form of behaviour that develop through repetitive pairing of contextual cues and 

behavioural sequences with a given behavioural outcome (Gardner, 2015). For example, 

after using the toilet individuals tend to perform a habitual hand washing routine. This 

behaviour is learned through repeated experience and cued by 1) the behavioural 

sequence of using the toilet, and 2) the contextual cue of being in a washroom and 

perceiving a sink and soap. For those with strong hand-washing habits, there should be 

less effort and deliberation required to initiate hand-washing behaviour compared to 

individuals with weak habits.  

Although there has been an extensive body of research examining a variety of 

habitual behaviours, the extant literature has overwhelmingly relied on explicit, self-

report tools to measure habit strength (Hagger et al., 2015; Sniehotta & Presseau, 2012). 

There appears to be a mismatch between the standard method of measurement via self-

report (i.e., requiring effortful deliberation and introspection) and the definition of habit 

strength as an automatic association between contextual cues and behavioural sequences 

that triggers a spontaneous, effortless behaviour. Indeed, the problem facing the majority 

of research on habitual behaviour is that it relies on self-report indexes that conceptualize 

habit as a subjective, deliberative experience of automaticity (Hagger et al., 2015); a 

conceptualization that is incompatible with the current definition of habit strength.  
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Developing an implicit measure of habit strength is especially promising 

because such a measure is both theoretically and conceptually aligned with the 

current literature on the influence of spontaneous, automatic associations on 

behaviour and the definition of habit strength. Further, the IAT’s reliability 

increases in situations where contextual background features activate specific 

construct-relevant concepts (Teige-Mocigemba et al., 2010). I posit that this is 

precisely the case with habit strength.  

To that end, I develop an implicit measure of habit strength (the Habit 

IAT) and use it to investigate a common habitual behaviour that is engrained in 

most individuals from an early age: Hand washing.  

Hypothesis I. Habit IAT and attitude IAT scores will have weak or no 

correlation with each other. This is based on the assumption that the attitude IAT 

accesses the strength of association between attitudinal evaluations (e.g., 

positive/negative) and hand washing while the Habit IAT, though a similar 

procedure, will measure the strength of association between contextual cues and 

behavioural sequences that precede performance of hand washing behaviour. This 

will provide evidence of discriminant validity; that implicit measures of habit and 

attitude measure different constructs. 

Hypothesis II. Habit IAT scores will have weak or no correlation with 

explicit, self-reported measures of hand hygiene frequency, hand hygiene habit 

strength, or attitude toward hand hygiene. This is because explicit, self-report 

measures of behaviour and habit strength rely on deliberative introspection and 

are thus unable to access habit strength as a measure of the strength of automatic 
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association between contextual cues and behavioural sequences that trigger hand hygiene 

behaviours. 

Hypothesis III. Regulatory focus represents a type of goal orientation. 

Individuals with a promotion-focused orientation approach goals with motivation to 

succeed while a prevention-focused orientation is motivated by avoidance of negative 

outcomes (Higgins, 1997). Regulatory focus will moderate the correlation between Habit 

IAT scores and explicit, self-reported hand hygiene habit strength. Chronic promotion 

focus fosters low-order information processing and reliance on inner cues while chronic 

prevention focus fosters controlled information processing and reliance on external cues 

(Friese et al., 2009; Higgins, 1997). Thus, individuals with chronic promotion focus will 

have greater correlations between explicit and implicit measures of hand hygiene habit 

strength compared to individuals with chronic prevention focus.  

Exploratory analyses. I also include a number of individual personality measures 

such as general self-efficacy and the Big-Five personality constructs to investigate if they 

moderate the relationships between self-reported hand hygiene frequency, self-reported 

hand hygiene habit strength, and self-reported attitudes toward hand hygiene and hand 

hygiene Habit IAT and hand hygiene attitude IAT scores. General self-efficacy is a 

measure of personal agency; a belief in one’s ability to successfully cope with a variety 

of novel and difficult demands in life (Schwarzer & Jerusalem, 1995). The Big-Five 

personality scale assesses personality across five domains: Extraversion (energetic, 

talkative, assertiveness), agreeableness (friendliness, cooperative, and compassion), 

openness (insightfulness, imagination, and enjoyment of novelty), neuroticism (emotional 
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instability and negative emotionality), and conscientiousness (organization and 

thoughtfulness; Rammstedt & John, 2007) .  
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Chapter 2 

Methods 

 

Participants 

One hundred and sixty-six first-year undergraduate psychology students attending 

Queen’s University participated in the study. The average age of participants was 18.47 

years (SD = 0.85). 12.7% of participants were male (n = 21) and 86.7% were female (n = 

144); one participant did not report their gender. Participants voluntarily signed up for the 

study via the Queen’s SONA research portal and were compensated with either a 0.5% 

credit towards their grade in their Introduction to Psychology course or $5 for 30-minutes 

of participation.  

Procedure and Measures 

Participants entered the lab and were provided with a letter of information and 

consent (Appendix A). To investigate potential order effects, participants were assigned 

to one of two groups: Odd numbered participants completed the implicit measure of 

attitudes toward hand hygiene (attitude IAT) followed by the questionnaire battery and 

then the implicit measure of hand hygiene habit strength (Habit IAT), while even 

numbered participants completed the Habit IAT followed by the questionnaire battery 

and then attitude IAT.  

The questionnaire battery consisted of the following measures: 

Sociodemographics, self-reported frequency of hand hygiene, self-reported attitude 

towards hand hygiene, self-reported hand hygiene habit strength (SRHI), regulatory focus 

questionnaire (RFQ), general self-efficacy (GSE), and the Big Five personality inventory 
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(BFI-44). All measures were completed on a desktop computer and the questionnaire 

battery was delivered via SurveyMonkey.com. Each participant’s responses were 

assigned a unique, de-individualized identifier and electronically stored on the secure 

laboratory computer at Queen’s University.  

Following completion of the session, participants were presented with a 

debriefing form explaining the nature of the study (Appendix B) and issued credit for 

their participation. 

Explicit, Self-Report Measures. The following self-report measures included in 

the questionnaire battery are outlined in detail below:  

Sociodemographics. Sociodemographic information was gathered via a brief 

questionnaire that asked participants to provide their age and gender (Appendix C).   

Frequency of hand hygiene. Hand hygiene frequency was assessed via a self-

report measure consisting of four items (Appendix D). This measure assessed frequency 

of hand hygiene performance using four items developed by the author. Participants rated 

their frequency of hand hygiene performance on a scale from 1 (Never) to 7 (Always) for 

home/private settings, work/public settings, general frequency, and a reverse coded item 

measuring frequency of forgetting to perform hand hygiene (e.g., “How often do you 

perform hand hygiene (hand washing with soap or use of alcohol based rub) while in 

professional, work, or public settings?” and “Generally, how often do you think you 

forget to perform hand washing with soap or use of alcohol based rub?”. The scale 

scores had good internal consistency in the current sample (α = .87). 

Hand hygiene attitudes. Attitudes toward hand hygiene were measured using a 

scale that I adapted based on Zimakoff, Kjelsberg, Larsen, and Holstein (1992; Appendix 
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E). This 24-item questionnaire measures healthcare-worker attitudes toward factors that 

promote (e.g., “Hand washing prevents the spread of infection among patients” or 

“Hand hygiene is an important part of my professional training”) and prevent (e.g., 

“hand hygiene agents are detrimental to my skin” or “I am often too busy to perform 

hand hygiene”) hand hygiene compliance. The individual items were adapted to be 

relevant for participants in this study by broadening their context to be applicable to daily 

hand hygiene activities. For example, “Hand washing prevents the spread of infection 

among patients” was reworded to “Hand washing prevents the spread of infection.” 

Participants responded to questionnaire items on a scale from 1 (Strongly Disagree) to 7 

(Strongly Agree). Four items were removed from analysis as they did not correlate with 

the other items on the scale. The internal consistency reliability for scores on the adapted 

20-item measure in the current sample was acceptable (α = .79). 

Self-Report Habit Index (SRHI). The SRHI (Verplanken & Orbell, 2003; 

Appendix F) is a 12-item questionnaire that measures central features of habit behaviour: 

History of repetition, automaticity of behaviour (avolition, lack of awareness, and 

cognitive efficiency), context, and relevance to self-identity. It was adapted to assess 

hand hygiene habits (e.g., “I don’t think about performing hand hygiene before I wash 

my hands”, “I feel weird when I do not wash my hands”, “hand washing is part of my 

routine throughout the work day.”) The responses are anchored by agree/disagree scales 

ranging from 1 (Strongly Disagree) to 7 (Strongly Agree). The SRHI scores had excellent 

internal consistency in this sample (α = .94). 

 Regulatory focus questionnaire (RFQ). The RFQ (Higgins, 1997; Appendix G) 

contains 11-items measuring promotion and prevention focus. Promotion focus questions 
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reflect approach motivation (e.g., “How often have you accomplished things that got you 

psyched to work even harder?”), while questions assessing prevention reflect avoidance 

motivation (e.g., “Not being careful enough has gotten me into trouble at times.”) This 

scale was included as an exploratory measure. Each question is rated on a 7-point Likert 

scale ranging from 1 (Not at All True of Me) to 7 (Very True of Me). In this sample, the 

promotion focus subscale scores had moderate reliability (α = .67) while the prevention 

focus subscale scores indicated good reliability (α = .82). 

 General self-efficacy questionnaire (GSE). General self-efficacy assesses a 

broad and stable sense of personal competence to deal effectively with a variety of novel 

or stressful situations. The General Self-Efficacy (GSE; Appendix H) scale (Schwarzer & 

Jerusalem, 1995) is a brief, 10-item questionnaire intended to predict coping with 

everyday hassles as well as adaptation after experiencing various kinds of stressors (e.g., 

“I am confident that I can deal I could deal efficiently with unexpected events” or “It is 

easy for me to stick to my aims and accomplish my goals”). Participants rate their 

responses on a Likert-scale ranging from 1 (not at all true) to 7 (exactly true). The GSE 

scores had good internal consistency within this sample (α = .89). 

 Big five personality inventory (BFI-44). The BFI-44 (Rammstedt & John, 2007; 

Appendix I) measure is a 44-item questionnaire intended to capture the Big-Five 

personality traits (neuroticism, extraversion, openness, agreeableness, and 

conscientiousness). Participants rated the extent that they agreed with the statements from 

1 (Strongly Disagree) to 7 (Strongly Agree). The 5-subscale scores showed good 

reliability in this sample; extraversion (α = .89), agreeableness (α = .79), 

conscientiousness (α = .77), neuroticism (α = .83), and openness (α = .79). 
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Implicit measures. Implicit measures of attitudes toward hand hygiene and hand 

hygiene habit strength were delivered using Inquisit software (www.millisecond.com). 

Sorting keys for the implicit measures were assigned to “E” and “I” participants were 

instructed to use their index fingers when depressing keys. Participants were asked to 

respond as quickly as possible when completing this task.   

Implicit measure of attitude toward hand hygiene; the implicit association test 

(IAT).  The IAT is a computerized test that measures an individual’s automatic 

associations to concepts in memory (Conner, Perugini, O’Gorman, Ayres, & Prestwich, 

2007; Greenwald & Banaji, 1995). The classic IAT assesses attitudes by measuring the 

difference in the underlying automatic association (measured in milliseconds) between 

two objects (e.g., flower vs insect names) and an attribute (e.g., positive/negative 

evaluation words) in a choice task. 

 The IAT assesses attitudes toward objects by measuring the difference in speed 

that a participant pairs objects to positive and negative valence attributes. To assess 

attitudes toward flowers vs insects, for example, participants are presented with pictures 

of flowers and trained to respond by pressing the “E” key whenever an image of a flower 

(or the word “flower”) is paired with a positive attributes (e.g., good, pleasant, happy, 

etc.) and the “I” key when an image of an insect (or the word “insect”) is presented with a 

negative attribute word (e.g., bad, unpleasant, sad, etc.). After participants have been 

trained to respond to the “flower” object using a key associated with positive attributes 

and to the “insect” object using a key associated with negative attributes (i.e., a 

hypothesis-consistent pairing) the pairings are swapped so that “flower” objects and 

http://www.millisecond.com/
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negative attributes are now associated with pressing “E” while “insect” objects and 

positive attributes are associated with pressing the “I” key (i.e., a hypothesis-inconsistent 

pairing). Participants respond as quickly as possible and the IAT measures the difference 

in speed at which participant’s pair “flower” objects with positive attributions vs “insect” 

objects with negative attributions. The underlying logic being that individuals will have 

faster response times for hypothesis-consistent pairings compared to hypothesis 

inconsistent-pairings. Thus, if a participant is faster at making pairings when the “flower” 

object is associated with positive attributes compared to when it is associated with 

negative attributes, this indicates that the participant has a positive attitude toward 

flowers.  

 To provide an implicit measure of attitudes toward hand hygiene behaviour, the 

IAT was programmed to present images of hand washing behaviour with the word 

“washing” (object 1) and a control behaviour (object 2; images of sports competition with 

the word “competing”), that participants paired with “good” (e.g., “marvelous”, 

“superb”, “pleasure” etc.) and “bad” (e.g., “tragic”, “horrible”, “agony” etc.) 

evaluation words as attributes. See Table 1 for an outline of the task sequence. The IAT 

was programmed and delivered using Inquisit software (www.millisecond.com).  

 The strength of an association between objects and attributes is measured by the 

standardized mean difference score of 'hypothesis-inconsistent' and 'hypothesis-

consistent' pairings (d-score; Greenwald, Nosek, & Banaji, 2003). Generally, higher d-

scores indicate stronger associations between hypothesis-consistent pairings (i.e., images 

of hand hygiene behaviour or the word “washing” and “good” evaluations and images of 

sport competition or the word “competing” and “bad” evaluations) while negative d-

http://www.millisecond.com/
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scores suggest a stronger association between hypothesis-inconsistent pairings (i.e., 

images of hand hygiene behaviour or the word “washing” and “bad” evaluations and 

images of sports competition or the word “competing” and “good” evaluations). Inquisit 

calculates d-scores using the scoring algorithm as described by Greenwald, Nosek, and 

Banaji (2003). Error trials are handled by presenting new trials allowing respondents to 

correct their responses.  

Table 1 Task sequence of the attitudes toward hand hygiene IAT. 

Task sequence of the attitudes toward hand hygiene IAT 

Block No. of 

trials 

Task Category Label 

   Left key (E)  Right key (I)  

1 20 

 

Object sorting training Washing  Competing  

2 20 Attributing sorting 

training 

Good Bad 

3 20 First block of combined 

pairings 

Washing, Good Competing, Bad 

4 40 Second block 

combined pairings 

Washing, Good Competing, Bad 

5 20 Target sorting training 

– reversed 

Competing Washing 

6 20 Attributing sorting 

training – reversed 

Bad Good 

7 20 First block of reversed 

combined pairings 

Washing, Bad  Competing, Good 

8 40 Second block of 

reversed combined 

pairings 

Washing, Bad  Competing, Good 

 

 Implicit measure of hand hygiene habit strength; the Habit IAT. The Habit IAT 

follows the same procedure as outlined for the IAT above with modifications made to the 

target and attribute stimuli in order to assess the strength of association between a 

habitual behaviour and environmental cues or behavioural sequences associated with the 
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performance of the target behaviour. In contrast to the traditional IAT, in this two-choice 

task objects represent specific behaviours (presented as a word) and while attributes are 

represented by images depicting environmental cues or behavioural sequences associated 

with the performance of the behaviour represented by the object. Response latencies are 

compared against hypothesis-consistent (object 1) pairings and hypothesis-inconsistent 

(object 2) pairings (i.e., environmental cues and behavioural sequences for a control 

behaviour that are unassociated with object 1). For example, to measure the association 

between hand hygiene and stimuli associated with performance of the behaviour, a 

hypothesis-consistent pairing would be the word “washing” paired with images of 

contexts where hand hygiene is likely to be performed (e.g., images of a toilet) or 

behavioural sequences (e.g., images of performing the action of hand washing) while a 

hypothesis-inconsistent pairing would occur when the same environmental cues and 

behavioural sequences are paired with the unrelated control behaviour (i.e., competing; 

object 2). See Table 2 for an outline of the Habit IAT task sequence. 

 Images of hand hygiene cues (i.e., images of contexts where performance of hand 

hygiene would be an appropriate response) and behavioural sequences (i.e., images 

representing the performance of hand washing actions) were retrieved from Internet 

image databases (e.g., Google Images, Shutterstock.com) and selected for inclusion as 

stimuli in the Habit IAT protocol. Sports competition was selected as the control 

behaviour and images were procured from the aforementioned Internet sources depicting 

environmental cues and behavioural sequences commonly associated with athletic 
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competition.1 An example of the types of images representing object 1 (washing) and 

object 2 (competing) are displayed in Appendix J.  

The Habit IAT was delivered using Inquisit software and the same scoring 

protocols were used as outlined for the IAT above.  

Statement of Ethical Approval. This study received ethical approval from the 

Queen’s University department of Psychology General Research Ethics Board, approval 

code GPSYC-754-16 (Appendix K)  

 

 

 

 

 

 

 

                                                      

1 It is important to note that cue salience may vary based on individual differences. 

Because this study was interested in every-day hand washing behaviour, general images 

were used as contextual cues. In a similar study investigating the ability of the Habit IAT 

to predict hand hygiene compliance amongst healthcare workers currently underway, 

contextual cues were selected based on ratings from a representative population. 

Specifically, a group of 30 healthcare workers were asked to rate 88 images of 

healthcare-related hand hygiene contexts, materials, and performance, and report the 

extent that the images made them think of performing hand washing behaviour. To avoid 

ceiling effects, context and materials (environmental cues) images were included if they 

had an average rating of 6-8 (on a 10-point scale). Performance images (behavioural 

sequences) of hand hygiene behaviour were included if participants rated them > 8. Any 

items with small (< .5) or large (> 3) variances were removed. A final selection of 20 

images representing environmental cues and 20 representing behavioural sequences were 

utilized in the Habit IAT. These are expected to be more salient to healthcare workers and 

more representative of the specific contexts that hand hygiene behaviours are typically 

performed in healthcare settings.  
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Table 2Task sequence of the hand hygiene Habit IAT 

Task sequence of the hand hygiene Habit IAT 

Block No. of 

trials 

Task Category Label 

   Left key (E)  Right key (I)  

1 20 

 

Object sorting training Washing Context Competitive 

Context 

2 20 Attributing sorting 

training 

Washing Competing 

3 20 First block of 

combined pairings 

Washing Context, 

Washing 

Competitive 

Context, 

Competing 

4 40 Second block 

combined pairings 

Washing Context, 

Washing 

Competitive 

Context, 

Competing 

5 20 Target sorting training 

– reversed 

Competitive 

Context 

Washing Context 

6 20 Attributing sorting 

training – reversed 

Competing Washing 

7 20 First block of reversed 

combined pairings 

Washing Context, 

Competing  

Competitive 

Context, Washing 

8 40 Second block of 

reversed combined 

pairings 

Washing Context, 

Competing  

Competitive 

Context, Washing 
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Chapter 3 

Results 

 Statistical analysis was performed using IBM SPSS version 23. Participants with 

scores > 2.5 standard deviations below the mean on any measure were considered outliers 

and excluded from analysis. Four participant scores were excluded; two Habit IAT scores 

and two self-reported hand hygiene frequency scores. One individual did not complete 

the IAT measure. Missing items were excluded from analysis.  

 Descriptive statistics for all measured variables are reported in Table 3.  Bivariate 

correlations among all measured variables are reported in Table 4. 
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Table 3 Descriptive statistics for all measured variables. 

Descriptive statistics for all measured variables.  

 

 

 

 

 

 

 

 

 

  

Measure M SD N 

Attitude IAT (d-Score) .42 .41 165 

Habit IAT (d-Score) 1.23 .15 164 

Self-reported hand hygiene 

frequency 
5.54 .99 

164 

Attitude toward hand hygiene 5.33 .56 166 

Hand hygiene habit strength 5.51 1.12 166 

Promotion focus 4.57 .77 166 

Prevention focus 4.61 1.08 166 

General self-efficacy 5.15 .80 166 

Extraversion 4.49 1.11 166 

Agreeableness 5.03 .80 166 

Conscientiousness 4.74 .77 166 

Neuroticism 4.35 .95 166 

Openness 4.58 .88 166 
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Table 4 Bivariate correlations between all measured variables 

Bivariate correlations between all measured variables. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Attitude IAT 
-             

2. Habit IAT 
.133 -            

3. Self-reported hand 

hygiene frequency 
.105 .061 -           

4. Attitude toward hand 

hygiene 
.108 .067 .498** -          

5. Hand hygiene habit 

strength 
.104 .022 .691** .529** -         

6. Promotion focus 
-.066 .055 .116 .287** .166* -        

7. Prevention focus 
.001 -.016 .052 .168* .131 .38** -       

8. General self-efficacy 
-.057 .007 .103 .234** .052 .591* .162* -      

9. Extraversion 
-.049 -.07 -.013 .184* .001 .361** -.157** .37** -     

10. Agreeableness 
.018 -.029 .107 .17* .18* .305** .384**  .102 .069 -    

11. Conscientiousness 
.017 .122 .133 .316** .175* .52** .436** .326** .177* .41** -   

12. Neuroticism 
 .191* .017 .067 -.091 .012 -.405** -.096 -.488** -.368** -.181* -.099 -  

13. Openness .087 -.072 .119 .009 .093 .307** .003 .283 .175* .247** -.021 -.128 - 

Note: *p < .05, **p < .01; not all participants completed all measures.   
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Hypothesis I: Correlations between Habit IAT and attitude IAT scores 

It was expected that implicit measures of hand hygiene habit strength (Habit IAT) 

and attitudes toward hand hygiene (IAT) scores would have weak or no correlation. Habit 

and attitude IAT scores were not related to each other, r(163) = .13, p = .09. This 

provides some evidence of discriminant validity; that the Habit IAT and attitude IAT may 

measure different constructs.  

As an additional analysis, I wanted to assess that the IAT measures developed for 

this study were operating according to the logic of a standard IAT. With a standard IAT, 

it is expected that participants will be faster at categorizing compatible pairings (e.g., 

flower + good) compared to incompatible pairings (e.g., flower + bad). With the attitude 

IAT for hand hygiene, I expected that individuals would be faster at pairing “washing” 

with positive attributes (i.e., compatible pairings) as opposed to “competing” with 

positive attributes (i.e., incompatible pairings). To investigate this, I compared response 

latencies for hypothesis consistent pairings (M = 798 ms, SD = 365 ms) and hypothesis-

inconsistent pairings (M = 938 ms, SD = 442 ms). In keeping with the standard IAT, 

participants responded to compatible pairings faster than incompatible pairings, t(6598) = 

-14.05, p < .001. 

 The above investigation was also conducted with the Habit IAT by comparing 

response latencies for hypothesis consistent pairings (M = 698 ms, SD = 301 ms) and 

hypothesis-inconsistent pairings (M = 1561 ms, SD = 899 ms). Again, the Habit IAT was 

operating as expected with participants responding to compatible, hypothesis-consistent 

pairings (e.g., washing + washing context) faster than incompatible, hypothesis-

inconsistent pairings (e.g., washing + competitive context), t(6638) = -52.41, p < .001. 
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Overall, these results provide some evidence that the two IAT measures are functioning 

as expected, and that participants responses latencies are discernable between hypothesis-

consistent and hypothesis-inconsistent pairings. 

 Reliability estimates for both implicit measures were calculated. Internal 

consistency was computed by separately subtracting each stimuli’s log-transformed 

response latency for the combined task (Block 4; washing context + washing) from each 

stimuli’s log-transformed response latency for the reversed-combined task (Block 8; 

washing context + competing), as per Egloff and Schmukle (2002) and Banse, Seise, and 

Zerbes (2001). I computed Cronbach’s alpha based on the difference scores produced via 

this procedure for each IAT. The Habit IAT showed moderate internal consistency, α = 

.66, based on 48 items. This measure reflects the internal consistency of the tendency to 

associate washing context related stimuli, relative to competing context related stimuli, 

with washing. The same procedure was carried out using response latencies from the 

attitude IAT. In this case, alpha reflects the internal consistency of the tendency to 

associate washing related stimuli, relative to competing related stimuli, with good 

attributes. Again, the attitude IAT had good internal consistency, α = .78 based on 36 

items. Overall, these results suggest that both the Habit IAT and attitude IATs are 

producing reliable, internally consistent measures hand hygiene habit strength and 

attitude toward hand hygiene, respectively.  

 Order effects were investigated by computing correlations between Habit IAT and 

attitude IAT scores for participants randomly assigned to each order condition.  Habit 

IAT and attitude IAT scores were positively related for participants that completed the 

attitude IAT followed by the survey battery and then Habit IAT, r(66) = .29, p = .017, 
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and were unrelated for participants that completed the Habit IAT followed by the survey 

battery and then the attitude IAT, r(66) = .04, p = .75. To assess the difference between 

these correlations, a Fisher r-to-z transformation was performed. There was no difference 

between Habit IAT and attitude IAT correlations based on order, z = 1.48, p = .138. 

 

Hypothesis II: Correlations between implicit measures of hand hygiene attitude and 

habit strength and self—report measures 

It was expected that implicit measures of hand hygiene attitudes and habit 

strength would have low correlations with explicit, self-report measures of hand hygiene 

frequency, attitudes toward hand hygiene, and hand hygiene habit strength. Correlations 

among implicit measures and individual personality constructs were included as an 

exploratory analysis.  

Implicit measures of attitudes toward hand hygiene and hand hygiene habit 

strength (IAT and Habit IAT scores) were not related to any of the variables of interest 

(self-reported hand hygiene frequency, explicit measures of hand hygiene attitudes and 

habit strength, general self-efficacy, regulatory focus, and 5-factor personality 

dimensions) with the exception of a positive relationship between IAT and neuroticism 

scores, r(165) = .19, p < .05. In contrast, I found many correlations among the explicit 

measures. Self-reported frequency of hand hygiene behaviour had a strong positive 

relationship with self-reported attitudes toward hand hygiene, r(165) = .50, p < .01, and 

self-reported hand hygiene habit strength, r(164) = .69, p < .01. Self-reported attitudes 

toward hand hygiene had small-to-moderate positive relationships with a number of 

variables; self-reported hand hygiene habit strength, r(166) = .53, p < .01, promotion 
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focus, r(166) = .29, p < .01, prevention focus, r(166) = .17, p < .05, general self-efficacy 

r(166) = .23, p < .01, extraversion, r(166) = .18, p < .05, agreeableness, r(166) = .17, p < 

.05, and conscientiousness, r(166) = .32, p < .01.  

 

Hypothesis III: Moderating effect of promotion focus on the relationship between 

habit strength and Habit IAT scores 

It was expected that individuals with chronic promotion focus would have greater 

correlations between Habit IAT scores and self-reported hand hygiene habit strength. A 

linear regression was performed to test this hypothesis. All predictor variables were mean 

centered and all main effects and interactions were included in the regression as per 

Aiken and West (1991). With self-reported hand hygiene habit strength and promotion 

focus as predictors of Habit IAT scores, there was an interaction between self-reported 

hand hygiene habit strength and promotion focus, B = -.04,  = -.18 (95% CI = -.065 to -

.005), t(163) = -2.29, p = .023, Cohen’s d = .36.  Simple slopes analysis indicated a 

marginal difference in the relationship between self-reported hand hygiene habit strength 

and Habit IAT scores for individuals with chronic promotion focus compared to those 

low in promotion focus. This was contrary to what was predicted.  Specifically, for 

individuals with chronic promotion focus, self-reported habit strength negatively 

predicted Habit IAT scores, β = -.03, t(160) = -1.69, p = .093, while self-reported habit 

strength was positively related to Habit IAT scores for those low in promotion focus, β = 

.025, t(160) = -1.69, p = .085. 
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Exploratory analysis 

To explore the relationships between the psychological constructs measured and 

scores on implicit measures of attitude towards hand hygiene (IAT) and hand hygiene 

habit strength (Habit IAT), multiple linear regressions were performed. It was expected 

that explicit, self-report measures of hand hygiene frequency, attitude toward hand 

hygiene, and hand hygiene habit strength would predict scores on implicit measures of 

hand hygiene attitudes (IAT) and hand hygiene habit strength (Habit IAT). Analysis of 

the utility of individual personality measures (general self-efficacy and the 5-factors of 

personality) to predict implicit measures of attitude toward hand hygiene (IAT) and habit 

strength (Habit IAT) was performed.  

All predictor variables were mean centered to reduce multicollinearity due to non-

essential ill-conditioning (Aiken & West, 1991) and all possible interactions terms among 

the psychological constructs were computed. Significant interactions were decomposed 

using simple slopes analysis. Regression analyses predicting Habit IAT and attitude IAT 

scores are summarized in Appendix L and M, respectively.  

Implicit measures of attitudes toward hand hygiene (IAT). With explicit 

measures of attitude toward hand hygiene and neuroticism as predictors of IAT scores, 

there was a main effect of neuroticism, B = .09,  = .21 (95% CI = .02 to .15), t(164) = 

2.69, p = .008, Cohen’s d = .42.  

With self-reported hand hygiene frequency and neuroticism as predictors of IAT 

scores, there was a main effect of neuroticism, B = .08,  = .18 (95% CI = .01 to .14), 

t(162) = 2.36, p = .019, Cohen’s d = .37.  
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With explicit measures of hand hygiene habit strength and neuroticism as 

predictors of IAT scores, there was a main effect of neuroticism, B = .08,  = .19 (95% 

CI = .02 to .15), t(164) = 2.49, p = .014, Cohen’s d = .39. There were no statistically 

significant main effects of self-reported attitude toward hand hygiene, self-reported hand 

hygiene frequency, self-reported hand hygiene habit strength, agreeableness, 

extraversion, openness, conscientiousness, general self-efficacy, promotion focus, or 

prevention focus, and no significant higher-order interactions. Thus, while neuroticism 

was related to self-report measures of hand hygiene attitude, habit strength, and 

frequency, there were no interactions observed.  

Implicit measure of hand hygiene habit strength (Habit IAT). With self-

reported hand hygiene frequency and the self-reported hand hygiene habit strength as 

predictors of Habit IAT scores, there was an interaction between self-reported hand 

hygiene frequency and self-reported hand hygiene habit strength, B = -.02,  = -.20 (95% 

CI = -.04 to -.002), t(161) = -2.18, p = .031, Cohen’s d = .34.  Simple slopes analysis 

indicated no difference in the relationship between self-reported hand hygiene frequency 

and Habit IAT scores for individuals high or low in self-reported hand hygiene habit 

strength. For individuals reporting strong hand hygiene habits, self-self-reported hand 

hygiene frequency was negatively related to  Habit IAT scores, β = -.025, t(158) = -1.11, 

p = .27, while self-reported hand hygiene frequency was positively related to Habit IAT 

scores for those reporting weak hand hygiene habit, β = .024, t(158) = -1.36, p = .18. 

With self-reported hand hygiene frequency and openness as predictors of Habit 

IAT scores, there was an interaction between self-reported hand hygiene frequency and 

openness, B = -.03,  = -.19 (95% CI = -.06 to -.01), t(161) = 2.36, p = .021, Cohen’s d = 
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.37.  Simple slopes analysis indicated that for individuals low in openness, the 

relationship between self-reported hand hygiene frequency and Habit IAT scores was 

significantly different than zero,  β = .032, t(158) = 2.15, p = .033. There was no 

significant relationship between self-reported frequency of hand hygiene and Habit IAT 

scores for individuals high in openness, β = -.024, t(158) = -1.28, p = .20. 

 With self-reported hand hygiene frequency and conscientiousness as predictors of 

Habit IAT scores, there was an interaction between self-reported hand hygiene frequency 

and conscientiousness, B = -.03,  = -.17 (95% CI = -.06 to -.003), t(161) = -2.16, p = 

.032, Cohen’s d = .34.  Simple slopes analysis indicated no difference in the relationship 

between self-reported hand hygiene frequency and Habit IAT scores for individuals high 

or low in conscientiousness.  

With self-reported hand hygiene frequency and general self-efficacy as predictors 

of Habit IAT scores, there was an interaction between self-reported hand hygiene 

frequency and general self-efficacy, B = -.03,  = -.17 (95% CI = -.06 to -.002), t(161) = -

2.12, p = .035, Cohen’s d = .33.  Simple slopes analysis indicated that for individuals low 

in general self-efficacy, the relationship between self-reported hand hygiene frequency 

and Habit IAT scores was significantly different than zero,  β = .032, t(158) = 2.02, p = 

.045. There was no significant relationship between self-reported frequency of hand 

hygiene and Habit IAT scores for individuals high in general self-efficacy, β = -.020, 

t(158) = -1.11, p = .27. 

With self-reported hand hygiene frequency and promotion focus as predictors of 

Habit IAT scores, there was an interaction between self-reported hand hygiene frequency 

and promotion focus, B = -.04,  = -.21 (95% CI = -.07 to -.01), t(161) = -2.68, p = .008, 
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Cohen’s d = .42.  Simple slopes analysis indicated that for individuals low in promotion 

focus the relationship between self-reported hand hygiene frequency and Habit IAT 

scores was significantly different than zero,  β = .035, t(158) = 2.29, p = .023. There was 

no significant relationship between self-reported frequency of hand hygiene and Habit 

IAT scores for individuals high in promotion focus, β = -.029, t(158) = -1.63, p = .10.  

With self-reported hand hygiene habit strength and general self-efficacy as 

predictors of Habit IAT scores, there was an interaction between self-reported hand 

hygiene habit strength and general self-efficacy, B = -.03,  = -.18 (95% CI = -.061 to -

.004), t(161) = -2.24, p = .026, Cohen’s d = .35.  Simple slopes analysis indicated that for 

individuals low in general self-efficacy the relationship between self-reported hand 

hygiene habit strength and Habit IAT scores was significantly different than zero,  β = 

.032, t(160) = 1.94, p = .05. There was no significant relationship between self-reported 

hand hygiene habit strength and Habit IAT scores for individuals high in general self-

efficacy,  β = -.019, t(160) = -1.38, p = .16. 

There were no statistically significant main effects of self-reported attitude toward 

hand hygiene, self-reported hand hygiene frequency, self-reported hand hygiene habit 

strength, agreeableness, extraversion, openness, neuroticism, conscientiousness, general 

self-efficacy, or regulatory focus on Habit IAT scores.  
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Chapter 4 

Discussion 

The goal of this study was to develop an implicit measure of habit strength (the 

Habit IAT). I conducted a preliminary study by collecting data from a sample of 

undergraduate students and measuring hand-washing habits via implicit measures (the 

Habit IAT and a traditional attitude IAT) and explicit measures (self-reported frequency, 

habit strength, attitudes) of hand hygiene. The overall findings provide some preliminary 

support for the Habit IAT measure. Of note, I found that the both IATs developed for this 

study were operating as expected. That is, individual responses for compatible, 

hypothesis-consistent pairings were much faster than incompatible, hypothesis-

inconsistent pairings. This provides strong evidence that participants were not simply 

responding to the attitude and Habit IAT randomly. In addition, I found both the Habit 

and attitude IAT measures had acceptable internal consistency.  

First, I predicted the Habit IAT and attitude IAT would have low, positive 

correlations with each other. The attitude IAT is designed to assess the strength of 

association between the presentation of a stimuli and an automatically elicited appraisal, 

and with relatively small adjustments to the IAT protocol I designed the Habit IAT to 

assess the strength of association between presentation of contextual cues or behavioural 

sequences (e.g., pictures of environments that would elicit behaviour or pictures of 

performance of behaviour) associated with hand washing and a representation of the 

behaviour itself (e.g., the word “hand washing”). Habit and attitude IAT scores shared a 

weak, marginal correlation, which may provide some evidence of discriminant validity; 

that the two IATs are assessing different constructs. Although marginal, the two implicit 
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measures of habit and attitude toward hand hygiene are positively correlated. This may be 

explained by shared methodology employed by the two IATs. Specifically, results on the 

IAT are influenced by cognitive motor flexibility and strategic processing strategies 

employed on a sorting task which are unique psychometric features of the IAT (Fiedler, 

Messner, & Bluemke, 2006). Evidence of a general individual difference in speeded-

classification tasks occur regardless of stimuli contents. This effect has been referred to 

as “interference inclination”, first noted in Stroop tasks (Baeumler, 1965), and may 

reflect individual differences in mental flexibility, fluid intelligence, or processing speed 

rather than attitudes or associations. Interference inclination may confound measurement 

of the construct of interest, in this case habit strength and attitudes toward hand hygiene, 

resulting in shared error among the two measures. The results from this study may 

support the notion that there are shared cognitive processes involved with IAT measures, 

however the Habit IAT and attitude IAT appear to be relatively unrelated to each other 

and thus may assess different constructs.  

Second, I predicted the Habit IAT and attitude IAT scores would be unrelated to 

explicit measures of hand hygiene frequency, habit strength, and attitude. Although some 

researchers argue that a lack of significant relationships between implicit and explicit 

measures can be interpreted as evidence that each are accessing different constructs 

(Banaji & Iii, 2001; Nosek & Smyth, 2007), Fazio (2014) argues that implicit and explicit 

measures access similar constructs via different processes (e.g., spontaneous vs 

deliberative processes). It was hypothesized that habit and attitude IAT scores would be 

unrelated to explicit, self-report measures because the IAT measures rely on spontaneous 

processing that occurs automatically whereas explicit measures require deliberative 
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processes as individuals exert effort to reflect on their choices and responses. I found that 

the Habit IAT was unrelated to all explicit, self-report measures which provides 

additional evidence of discriminant validity indicating the Habit IAT and attitude IAT 

measures were accessing different processes than those required for explicit measures of 

habit strength and attitudes toward hand hygiene. This is unsurprising, as even Greenwald 

et al.'s (1998) seminal paper first introducing the IAT found that only 2 of the 16 implicit-

explicit correlations reached significance. Reviews of the correlations between implicit 

and explicit measures often show varying, weak relationships and the extent to which 

implicit and explicit measures are correlated reflect each measure’s respective ability to 

access spontaneous vs. deliberative processes (Hofmann et al., 2005).  

Third, I hypothesized that chronic promotion focus would moderate the 

relationship between self-reported hand hygiene habit strength and Habit IAT scores, and 

the relationship between self-reported hand hygiene frequency and Habit IAT scores. I 

found only a marginal moderating effect of promotion focus on the relationship between 

self-reported hand hygiene habit strength and Habit IAT scores. Further, I found no 

influence of chronic promotion focus on the relationship between self-reported hand 

hygiene frequency and Habit IAT scores. Previous studies have found that automatic 

product preferences correlated more strongly with purchase intentions for individuals 

with chronic promotion focus compared to those with chronic prevention focus (Florack, 

Scarabis, & Gosejohann, 2005). The lack of moderating influence of chronic promotion 

focus found in this study could be due to differences in processing required for an 

implicit measure of habit compared to a self-report measure of behavioural intention. 

However, no specific conclusions can be made at this time.  
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Finally, I explored the moderating effect of general-self efficacy and the Big-Five 

personality dimensions on relationships between self-reported hand hygiene frequency, 

habit strength, and attitudes, on Habit IAT and attitude IAT scores. Neuroticism was 

related to attitude IAT scores, but not Habit IAT scores. Previous research has found 

neuroticism predicts impaired performance on cognitive tasks (J. Wood, Mathews, & 

Dalgleish, 2001). A recent meta-analysis investigating the impact of neuroticism on IAT 

method-specific variance found a substantial effect of neuroticism on IAT scores that are 

hypothesized to result from the affective valence of IAT attribution categories (i.e., 

positive vs. negative evaluations) and the processing of negative stimuli (Fleischhauer, 

Enge, Miller, Strobel, & Strobel, 2013). Although I did not find any influence of 

neuroticism on Habit IAT performance, the impact of neuroticism on reaction times 

should be explored further if additional implicit measures of habit are developed. 

It is possible that correlations between implicit and explicit measures of habit 

strength, and between implicit measures of habit and self-reported hand hygiene 

frequency, were stronger for those who were low in promotion focus and general-self 

efficacy may be due to shared features of constructs in the two measures. For example, 

regulatory focus and general self-efficacy may be conceptualized as forms of goal-

orientation: Individuals high in general self-efficacy and promotion focus may be more 

confident about their responses on self-report measures of habit strength and hand 

hygiene frequency, thereby overestimating their responses. My analyses were exploratory 

and no directional hypotheses were specified, therefore my findings should be interpreted 

with caution. Future work is required to draw more definitive conclusions of the 

influence of promotion focus and self-efficacy on implicit measures of habit strength.    
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Limitations and Future Directions 

Predictive and convergent validity. A number of limitations to this study 

warrant discussion. First, although this study is able to provide some evidence of 

discriminant validity of the Habit IAT, it lacks an investigation of predictive and 

convergent validity. Without an observational measure of hand hygiene behaviour, there 

is insufficient evidence to suggest Habit IAT scores are predictive of actual hand washing 

behaviour. Second, there are no other implicit measures of habit strength available to 

compare the Habit IAT against. It can be argued, however, that inclusion of a habit EPM 

or AMP may not have provided useful evidence of convergent validity as the EPM and 

AMP respectively assess evaluative and affective responses that may or may not adhere 

to the present conceptualization of habit in the literature. Further, implicit measures may 

be susceptible to error due to differences in semantic meaning, cue salience, and 

cognitive abilities (De Houwer et al., 2009), thus it would be difficult to determine if 

correlations among multiple implicit measures are a result of shared error or shared 

process effects as opposed to reflecting the validity of the measure itself.  

In addition to issues assessing predictive and convergent validity, one additional 

problem arises from a lack of behavioural outcome measure of hand hygiene. Although 

the correlational approach is often adopted in validation studies, it has been criticized as 

being suboptimal for the validation of measures. This is because correlational evidence 

cannot allow for causal inferences and does not examine the relationship between 

psychological constructs and measurement outcomes (Borsboom, Mellenbergh, & van 

Heerden, 2004). However, De Houwer et al. (2009) argue that correlational results may 



 

 

 

57 

be used to formulate and test hypotheses about the nature of the psychological construct 

that causes variation in the measure. That is, correlational evidence may allow for a better 

understanding of the relationships between explicit and implicit measures and may guide 

theoretical developments regarding the structure and function of each type of measure 

(Nosek & Smyth, 2007). Depending on the nature of the experiment and manipulation, 

correlational data may be easier to obtain than experimental data, and may offer an 

efficient way to gather information about the validity of a measure.  

Therefore, future studies may benefit from including behavioural outcome 

measurements to investigate the predictive validity of the Habit IAT. Alternative implicit 

measures of habits may be developed based on variants of the EMP or AMP to attempt an 

investigation of the convergent validity of multiple implicit measures of habit. In 

addition, including additional implicit measures could serve as a control and may account 

for error due to shared process effects. 

Investigating hand hygiene. Arguably, hand hygiene is an ideal behaviour to use 

to develop an implicit measure of habit strength because the presentation of cues to 

perform hand hygiene are typically immediately followed by a behavioural response and 

the cues themselves are inherently salient. Thus, the habit strength, the strength of 

automatic association between contextual cues and performance of behaviour, should be 

an ideal predictor of future behavioural performance. This is unlike other habit 

behaviours, for example exercise, where cue salience may be more varied across 

individuals and the delay between presentation of cues and performance of the behaviour 

is more variable. The validity of implicit measures of habit strength may vary as a 

function of latency between presentation of cues and initiation of behavioural responses, 
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and presents a particularly interesting area of inquiry for the measurement of habits. 

Regardless, future studies should investigate developing Habit IAT’s for a variety of 

habitual behaviours to allow for increased understanding of the types of habitual 

behaviours that are best suited to implicit measurement. 

I am currently conducting a study in which I am investigating hand hygiene 

compliance among healthcare workers in a hospital setting. Intentions to hand wash and 

self-reported compliance measures have been poor predictors of observed hand hygiene 

compliance, yet the majority of studies rely on such measures (Erasmus et al., 2010). I 

developed a Habit IAT similar to the one described in this thesis to provide an implicit 

measure of hand hygiene habit strength specific to healthcare workers and their 

environments. An objective measure of hand hygiene compliance is used to measure 

hand hygiene behaviour using a computerized measurement tool that allows the 

researcher to track the healthcare workers hand movements during an observation and 

produces a compliance rating based on the Five Moments of Hand Hygiene (5MHH)2. 

This study will investigate how individual differences in socio-demographics, self-

regulation, self-efficacy, and the 5-Factor Model of personality moderate the relationship 

between explicit measures of habits, attitude, and observed hand hygiene compliance.3  

                                                      

2 An evidence-based hand sanitizing procedure designed to reduce incidence of 

health-care associated infections. The moments describe handwashing or use of alcohol-

based hand rub (ABHR) 1) before patient contact, 2) before an aseptic task, 3) after 

bodily fluid exposure, 4) after patient contact, and 5) after contact with patient 

surroundings (e.g., the external environment; Chou, Achan, & Ramachandran, 2012). 
 

3 Due to challenges in recruiting suitable participants the data are not ready for 

inclusion in this thesis at this time.   
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I chose to develop the Habit IAT to investigate hand hygiene because it was 

expected that the most individuals would have strong hand washing habits. It is a 

behaviour that is typically performed multiple times per day and is often associated with 

cleanliness, good personal hygiene, and infection prevention. However, hand hygiene is a 

common behaviour, and its measurement via self-report is likely influenced by demand 

characteristics such as social desirability or response bias constraints. Therefore, explicit 

measures of hand hygiene attitudes, behavioural frequency, and habit strength may be 

subject to ceiling effects that reduce the ability to derive more accurate comparisons 

between the implicit and explicit measures employed in this study. Social desirability 

bias may produce spurious relationships, or act as a suppressor or moderator variable, 

obfuscating the relationships between the variables (Podsakoff et al., 2003). Future work 

investigating hand hygiene habits may benefit from reducing social desirability bias and 

demand characteristics. Podaskoff et al. (2003) recommend using ratings to assess the 

social desirability of individual scale items and to reword or eliminate them as necessary, 

to set different scale endpoints for predictor and criterion measures, and to avoid bipolar 

numerical scale values, instead using verbal labels for mid and end-points of scales. 

Researchers have suggested that items can be re-framed using indirect questioning which 

allows respondents to dissociate themselves from the question and respond in a manner 

than is believed to project their unconscious biases via ambiguous response options that 

reveal their unfiltered attitudes (Fisher, 1993).  

Finally, consideration should be given to the type of behaviour investigated. Hand 

hygiene is considered a common type of health behaviour and thus may be susceptible to 

the confounding influence “extrapersonal” associations. Fazio and Olson (2003) describe 
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extrapersonal associations as shared, culturally sensitive assumptions that may not reflect 

personal evaluations (e.g., “hand washing is an important part of good hygiene”).  A 

small number of studies have presented results suggesting the utility of IAT to predict 

health behaviours may be reduced compared to non-health related behaviours (Teige-

Mocigemba et al., 2010). The extent that this effect holds true for the Habit IAT should 

be investigated further, however.   

Cue salience. From a design perspective, there may have been issues with 

selection of stimuli used to represent contextual cues and behavioural sequences 

associated with the performance of hand hygiene behaviours. Thus, individual differences 

in perceptions of cue salience may inhibit the ability of some stimuli to activate 

associated networks between cues and habit behaviour performance. Changing IAT 

stimuli from words to images may also cause reductions in stimuli salience. For example, 

researchers have found that standard attitude IAT measures tend to show greater 

correlations with explicit measures when proper nouns are used as opposed to adjectives 

or thematic words; the underlying assumption being that increasingly abstract stimuli 

introduce cross-category associations that reduce the psychometric properties of the IAT 

(Hofmann et al., 2005).  

Indeed, the choice of items impacts the construct validity of implicit measures 

(Haines & Sumner, 2013). I selected contextual images that were believed to be both 

salient and common in many every-day situations that prompt hand washing behaviour 

and images of prototypical hand washing behavioural sequences were included based 

pre-test results of high stimuli salience ratings from a sample of healthcare workers.  

Nevertheless, it should be noted that IAT construction has been generally criticized 
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because there are no specific rules regarding stimuli selection (Fiedler et al., 2006). 

Presently, the literature provides little guidance as to the difference in utility between 

prototypical vs. ambiguous stimuli as the best predictors (Blanton, Jaccard, Gonzales, & 

Christie, 2006). On one hand, prototypical stimuli that clearly represent the categories are 

believed to evoke more valance and thus discriminate between people high and low on an 

attitude; yet, on the other, ambiguous stimuli may promote more variance thereby 

avoiding ceiling effects (Fiedler et al., 2006). This presents even greater difficulty when 

measuring habit strength via an implicit measure because the contextual and behavioural 

cues vary with the type of behaviour being assessed, and cue salience will vary based on 

individual experience. For example, individual cues for exercise habits could vary widely 

across individuals. For those who exercise in the morning the cue to exercise could be a 

specific time or a routine that follows immediately after waking up while those who 

exercise in the evening may be cued by the end of the work day.  Further, individual 

differences in definitions in “exercise” may result in different cue-behaviour associations 

(consider runners vs weight lifters, for example). Therefore, determining the most 

applicable and salient cues for a given habitual behaviour may be extremely difficult to 

accomplish at the group-level. Some new advancements in IAT software may be useful in 

resolving this issue for future researchers. Inquisit software can be modified to allow 

participants to select what they perceive to be the most salient cues from a wide range of 

possible stimuli before completing the IAT. The selected cues can then be included in the 

IAT allowing the measure to be tailored specifically to each individual. Including this 

procedure may result in increased stimuli salience and increased validity in future 

implicit measures of habit.  



 

 

 

62 

In this study, I used both images of contextual cues and behavioural sequences as 

stimuli for the Habit IAT. As discussed above, the salience of contextual cues may vary 

between individuals, however behavioural sequences are prototypical representations of 

behavioural performance and are thus highly salient. Presently, it is unclear which type of 

stimuli is most appropriate; indeed, this may depend on the habitual behaviour of interest 

to the researcher. For example, seatbelt behaviour occurs immediately following a 

behavioural sequence (i.e., the physical action of entering a vehicle and sitting down) 

whereas exercise behaviour may be initiated by more contextual cues (e.g., the time of 

day, the environment of the gym or workout space). Future researchers should be 

cognizant of the type of behaviour they wish to measure via a Habit IAT and select 

stimuli for inclusion accordingly. Additionally, it may be beneficial to investigate validity 

of implicit measures of habit vary based on the type of stimuli utilized in the implicit 

measure.  

Finally, it is important to consider the salience of Habit IAT stimuli may be goal 

dependent and may only elicit hypothesized associative responses between presentation 

of cues and performance of habitual behaviours in the context of goal pursuit. Aarts and 

Dijksterhuis (2003) investigated the habit of speaking softly in libraries and found that 

elicitation of “soft-speaking” behaviour via exposure to primes (i.e., images of library 

interiors) only occurred when participants expected that they would be visiting a library. 

In a similar study investigating the habit of speaking loudly at busy sporting events, 

researchers were able to automatically evoke the habit of speaking loudly by exposing 

participants to images of loud sporting environments (e.g., crowded stadiums) for 

individuals who were informed they would be visiting a sports stadium. If the activation 



 

 

 

63 

of habitual behavioural routines in response to environmental cues and behavioural 

sequences only occurs in the context of goal pursuit, it may be necessary to induce goal-

orientations by informing participants they will be evaluated on washing their hands prior 

to completing a Habit IAT for hand washing behaviour. Future work investigating the 

impact of Habit IAT scores on goal-dependence is certainly warranted.  

 

Conclusion 

Overall, this study provides fledgling yet optimistic support for the potential of an 

implicit measure of habit strength. To date, this appears to be the first attempt to develop 

an implicit measure of habit strength. One of this study’s strengths is its strong theoretical 

foundations forming the basis for an implicit measure of habit strength. Conceptually, the 

IAT appears ideally suited to measure habit strength because it is specifically designed to 

assess the extent that stimuli are associated with the automatic election of a behavioural 

response. This study found evidence of discriminant validity of a Habit IAT designed to 

assess hand washing behaviours. In addition, I confirmed that the Habit IAT is operating 

under the same principles of a traditional IAT; that response times are faster for 

hypothesis-consistent pairings vs. hypothesis-inconsistent pairings. Finally, I found the 

Habit IAT, as a measure of strength of association between environmental cues and 

behavioural sequences associated with hand washing, had acceptable internal 

consistency.  

There are numerous limitations that should be addressed in future research, 

however. Specifically, this study lacks a substantial investigation into the predictive 

validity of the Habit IAT due to a lack of behavioural outcome measures of hand 
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washing. Indeed, the interpretability of my findings are severely limited by the lack of a 

behavioural outcome to assess the predictive validity of the Habit IAT. It is imperative 

that future studies include direct observations of behaviour in order to evaluate the 

contribution of the Habit IAT to the literature. In addition, I was unable to investigate 

convergent validity due to the current lack of alternative implicit measures of habit 

strength. Habit IAT measures may also be susceptible to individual differences in cue 

salience; thus, stimuli selection for IAT categories should not be made arbitrarily. In ideal 

applications, participants should be able to rate or select contextual stimuli that they 

perceive to be the most salient for inclusion in a Habit IAT.   

Finally, additional Habit IAT’s should be developed and used to investigate a 

wider range of habitual behaviours such as exercise, media consumption, mindless eating, 

and travel choices. There are numerous studies of habit automaticity in the extant 

literature that would benefit from reproduction and inclusion of the Habit IAT as an 

independent variable (e.g., Neal, Wood, Labrecque, & Lally, 2012; Neal, Wood, Wu, & 

Kurlander, 2011; Wood, Quinn, & Kashy, 2002.)  
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Appendix A 

Letter of information and informed consent 

 

This research is being conducted by Mr. Daniel Hargadon under the supervision of Dr. Tara 

MacDonald, in the Department of Psychology at Queen’s University in Kingston, Ontario.  

 

What is this study about? The purpose of this research is to develop an implicit measure of hand 

hygiene habit. This is a measure that uses reaction times, as opposed to self-reports, to assess how 

strong an individual’s habits are. You will be asked to complete a self-report questionnaire about 

your hand hygiene habits, and you will be asked to complete two tasks on a computer in the lab. 

It will take approximately 20-30 minutes to complete the tasks.  

 

Is my participation voluntary? Yes. Although it be would be greatly appreciated if you would 

answer all material as frankly as possible, you should not feel obliged to answer any material that 

you find objectionable or that makes you feel uncomfortable. You may also withdraw at any time 

and for any reason.  

 

What will happen to my responses? We will keep your responses confidential. Only 

experimenters will have access to this information. Your name will be used to link your 

questionnaire responses with your hand hygiene observations, however after a link is made all 

identifying information is removed. The data may also be published in professional journals or 

presented at scientific conferences, but any such presentations will be of general findings and will 

never breach individual confidentiality. Should you be interested, you are entitled to a copy of the 

findings. 

 

Will I be compensated for my participation? Students in the PSYC 100 participant pool will 

receive 0.05 credits per 30 minutes of participation toward your final grade in PSYC 100. 

Students who are not in the PSYC 100 participant pool will receive $5 per 30 minutes of 

participation.   

 

What if I have concerns?  In the event that you have any complaints, concerns, or questions 

about this research, please feel free to contact the principal investigators Mr. Daniel Hargadon at 

Daniel.hargadon@queensu.ca or Dr. Tara MacDonald at tmacdon@queensu.ca. Any ethical 

concerns about the study may be directed to the Chair of the General Research Ethics Board at  

613-533-6081 or Chair.GREB@queensu.ca. 

 

Again, thank you. Your interest in participating in this research study is greatly appreciated. 

 

  

 

 

 

 

 

 

 

mailto:Daniel.hargadon@queensu.ca
mailto:tmacdon@queensu.ca
mailto:Chair.GREB@queensu.ca
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Consent Form 

 
 

 

Name (please print clearly): ________________________________________ 

 

1. I have read the Letter of Information and have had any questions answered to my satisfaction. 

 

2. I understand that I will be participating in the study called Hand Hygiene Habits. I understand 

that this means that I will be asked to complete a questionnaire about my hand hygiene habits 

as well as a series of tasks using a computer program. 

 

3. I understand that my participation in this study is voluntary and I may withdraw at any time.  

I understand that every effort will be made to maintain the confidentiality of the data now and 

in the future, and that at no point will any personal or identifying information be used. Only 

the principal investigators, Mr. Daniel Hargadon and Dr. Tara MacDonald, will have access 

to this data. The data may also be published in professional journals or presented at scientific 

conferences, but any such presentations will be of general findings and will never breach 

individual confidentiality. Should you be interested, you are entitled to a copy of the findings. 

 

4. I am aware that if I have any questions, concerns, or complaints, they may be directed to the 

Mr. Daniel Hargadon at Daniel.hargadon@queensu.ca or Dr. Tara MacDonald at 

tmacdon@queensu.ca. Any ethical concerns about the study may be directed to the Chair of 

the General Research Ethics Board at <613-533-6081 or Chair.GREB@queensu.ca. 

 

5. I understand that participants from the PSYC 100 participant pool will receive 0.05 credits per 

30 minutes of participation toward their final grade in PSYC 100. Students who are not in the 

PSYC 100 participant pool will receive $5 per 30 minutes of participation.   

  

 

I have read the above statements and freely consent to participate in this research: 

 

 

 

Signature: _____________________________________   Date: _______________________ 

 

 

mailto:Daniel.hargadon@queensu.ca
mailto:tmacdon@queensu.ca
mailto:Chair.GREB@queensu.ca
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Appendix B 

Debriefing form 

Thank you for your participation in the Hand Hygiene Habit study!  

 

In social psychology research there are two types of measures commonly used to gather 

information about an individual’s attitudes toward a given object or behaviour; explicit and 

implicit measures. Explicit measures of attitudes measure attitudes at the conscious level. For 

example, if an individual was asked to rate how much they prefer chocolate ice cream on a scale 

of 1 to 10 (with one being “not at all” and 10 being “it’s my favorite!”) they would be 

consciously reporting on their attitude toward chocolate ice cream. On the other hand, implicit 

measures access unconscious attitudes. This can be done in a variety of ways, however one way is 

to measure the time it takes for individuals to pair words and images together. For example, an 

implicit measure of ice cream preference may involve pairing the words “good” and “bad” with 

images of chocolate and vanilla ice cream. Individuals who have positive attitudes toward 

chocolate ice cream will pair “good” with images of chocolate ice cream much faster than they 

would pair the word “good” with vanilla ice cream. At the same time, they would be slower in 

pairing the word “bad” with chocolate ice cream than they would when pairing it with vanilla ice 

cream. Explicit and implicit measures both have strengths and weaknesses. One of the criticisms 

of explicit, self-report measures is that they rely on conscious deliberative responses. This means 

that individuals may change their responses based on what they think is socially appropriate or 

what they believe the experimenter wants to hear. 

 

Habits are behaviours that are performed automatically and unconsciously. For example, every 

time you get into a car you put on the seatbelt. You do not have to think about it, or remind 

yourself to do it, it is just something that occurs automatically. This is because the behaviour is 

cued by environmental cues (like seeing the car, entering the car) and behavioural sequences 

(such as the physical act of opening the door and sitting down into the car). Currently, there are 

no existing implicit measures of habit and the most common measure of habitual behaviour is an 

explicit, self-report measure.  

 

The purpose of this study was to test if we are able to measure the strength of a habit using an 

implicit measure called the IAT (the Implicit Associations Test) which we modified to measure 

hand hygiene habits. Participants were shown a variety of environmental cues that are associated 

with performing hand hygiene behaviours, such as a sink and soapy water, soiled hands, handling 

raw meat, and an image of hands being washed, in addition to images of a non-habitual control 

behaviour (sports performance). We hypothesized that for individuals with strong hand hygiene 

habits, these cues would be paired much faster with the target word “hand washing” compared to 

individuals who had weak hand hygiene habits.  
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If you are interested in this area of research and would like to learn more, we recommend reading 

the following papers: 

Friese, M., Hofmann, W., & Schmitt, M. (2009). When and why do implicit measures predict 

behaviour? Empirical evidence for the moderating role of opportunity, motivation, and process 

reliance. European Review of Social Psychology (Vol. 19). 

http://doi.org/10.1080/10463280802556958 

This study has been granted clearance according to the recommended principles of Canadian 

ethics guidelines, the Graduate Research Ethics Board, and Queen's policies. 

 

If you have any complaints, concerns, or questions about this research, please feel free to contact, 

the principal investigators, Mr. Daniel Hargadon at Daniel.hargadon@queensu.ca or Dr. Tara 

MacDonald at tmacdon@queensu.ca. Any ethical concerns about the study may be directed to the 

Chair of the General Research Ethics Board at  613-533-6081 or Chair.GREB@queensu.ca. 

  

Finally, thank you again for helping us with this research. 

 

Sincerely, 

 

Daniel Hargadon 

MSc Candidate, Clinical Psychology 

Department of Psychology 

62 Arch Street 

Humphrey Hall, Room 232 

Queen's University 

Kingston, Ontario, Canada, K7L 3N6 

 

Dr. Tara MacDonald, PhD 

Department of Psychology 

62 Arch Street 

Humphrey Hall, Room 232 

Queen's University 

Kingston, Ontario, Canada, K7L 3N6 
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Appendix C 

Socio-demographic questionnaire 

1. What is your age?  ____________________ 

 

2. What is your gender? Male  Female  Other:_____________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

89 

Appendix D 

Frequency of hand hygiene questionnaire 

Please use the following scale to rate your hand hygiene from 1 (never perform hand hygiene) to 

7 (always perform hand hygiene). Select one of the options 

 

1. How often would you say you perform hand hygiene (hand washing with soap and water 

or use of alcohol based rub) in professional, work, or public settings? 

 

1 

2 3 4 5 6 7 

Never Rarely 

(about 

10% of 

the time) 

Occasionally 

(about 30% 

of the time) 

Sometimes 

(about 50% 

of the time) 

Frequently 

(about 70% 

of the time) 

Usually 

(about 

90% of the 

time) 

Always 

 

2. How often would you say you perform hand hygiene (hand washing with soap and water 

or use of alcohol based rub) in private or home settings? 

 

1 

2 3 4 5 6 7 

Never Rarely 

(about 

10% of 

the time) 

Occasionally 

(about 30% 

of the time) 

Sometimes 

(about 50% 

of the time) 

Frequently 

(about 70% 

of the time) 

Usually 

(about 

90% of the 

time) 

Always 

 

3. On average, how often would you say you perform hand hygiene (hand washing with 

soap and water or use of alcohol based rub) in general? 

 

1 

2 3 4 5 6 7 

Never Rarely 

(about 

10% of 

the time) 

Occasionally 

(about 30% 

of the time) 

Sometimes 

(about 50% 

of the time) 

Frequently 

(about 70% 

of the time) 

Usually 

(about 

90% of the 

time) 

Always 

 

4. Generally, how often do you think you forget to perform? (hand washing with sopa and 

water or use of alcohol-based rub) 

 

1 

2 3 4 5 6 7 

Never Rarely 

(about 

10% of 

the time) 

Occasionally 

(about 30% 

of the time) 

Sometimes 

(about 50% 

of the time) 

Frequently 

(about 70% 

of the time) 

Usually 

(about 

90% of the 

time) 

Always 
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Appendix E 

Attitudes toward hand hygiene questionnaire 

Rate the degree that you agree with the following statements from  

1 (strongly disagree) to 7 (strongly agree)  

 

1. Hand hygiene prevents the spread of infection. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

2.  Hand hygiene prevents me from acquiring an infection 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

3. Hand hygiene makes me feel cleaner 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

4. Hand hygiene prevents transmission of normal flora 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

5. For me, hand hygiene is a childhood habit 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

6. Hand hygiene is an important part of personal hygiene 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

7. I generally consider myself to be polite and hygienic 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 
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8. Hand hygiene is important in high risk areas (e.g., an airport, a busy restaurant bathroom, a 

hospital) 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

9. Soap and alcohol-based rubs are beneficial to my skin  

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

  

10. Hand washing is important because people notice if you do not wash 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

11. Hand washing is important because my peers promote hand hygiene  

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

12. Hand hygiene agents are detrimental to my skin 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

13. Frequent hand washing or alcohol-rub use is detrimental to my skin 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

14. I usually do wash my hands if I am alone 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

15. I often feel too busy to perform hand hygiene  

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 
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16. Not performing hand hygiene could harm others that are vulnerable (e.g., babies, elderly, or 

people with weakened immune systems) 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

17. Hand hygiene lowers the risk of acquiring infections/diseases 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

18. I am not at risk of getting sick if I do not wash my hands 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

19. Bacteria on the hands are harmless 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

20. I feel sink facilities are inconveniently located  

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

21. People are unconcerned and unaware of other’s hand hygiene behaviour  

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

22. Hand hygiene is not a habit 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

23. Hand hygiene is not always practiced by my peers 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 
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Appendix F 

Hand hygiene self-report habit index 

Please rate the following statements from 1 (strongly disagree) to 7 (strongly agree)  

 

Hand washing (or use of alcohol-based hand rub) is something . . . 

 

1. I do frequently. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

2. I do automatically. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

3. I do without having to consciously remember. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

4. that makes me feel weird if do not do it. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

5. I do without thinking. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

6. that would require effort not to do. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 
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7. that belongs to my daily routine. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

8. I start doing before I realize I'm doing it. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

9. I would find hard not to do. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

10. I have no need to think about doing. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

11. that is typical of me.  

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

12. I have been doing for a long time. 

 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 
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Appendix G 

Regulatory focus questionnaire 

This set of questions asks you HOW FREQUENTLY specific events actually occur or have 

occurred in your life.  Please indicate your answer to each question by circling the appropriate 

number below it.  

 

1. Compared to most people, are you typically unable to get what you want out of life? 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 

2. Growing up, would you ever “cross the line” by doing things that your parents would not 

tolerate? 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 

3. How often have you accomplished things that got you “psyched” to work even harder? 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 

4. Did you get on your parents nerves often when you were growing up? 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 

5. How often did you obey rules and expectations that were established by your parents? 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 

6. Growing up did you ever act in ways that your parents found objectionable? 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 

7. Do you often do well at different things that you try? 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 
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8. Not being careful enough has gotten me into trouble at times 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 

9. When it comes to achieving things that are important to me, I find that I don’t perform as 

well as I ideally would like to 

1 2 3 4 5 6 7 

Never Rarely Occasionally Sometimes Frequently Usually All the 

time 

10. I feel like I have made progress toward being successful in my life. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

11. I have found very few hobbies or activities in my life that capture my interest and 

motivate me to put effort into them.  

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 
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Appendix H 

General self-efficacy questionnaire 

Please rate the following statements from 1 (strongly disagree) to 7 (strongly agree) 

  1. I can always manage to solve difficult problems if I try hard enough. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

2. If someone opposes me, I can find the means and ways to get what I want. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

3. It is easy for me to stick to my aims and accomplish my goals. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

4. I am confident that I could deal efficiently with unexpected events. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

5. Thanks to my resourcefulness, I know how to handle unforeseen situations. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

6. I can solve most problems if I invest the necessary effort. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 
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7. I can remain calm when facing difficulties because I can rely on my coping abilities. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

8. When I am confronted with a problem, I can usually find several solutions. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

9. If I am in trouble, I can usually think of a solution. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

10. I can usually handle whatever comes my way. 

1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

99 

Appendix I 

Big-Five Inventory 

Here are a number of characteristics that may or may not apply to you. For example, 

do you agree that you are someone who likes to spend time with others? Please write 

a number next to each statement to indicate the extent to which you agree or 

disagree with that statement.   

 
1 2 3 4 5 6 7 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 

Agree Strongly 

agree 

  

I see Myself as Someone Who...  

  

____1. Is talkative        
             

____23. Tends to be lazy  

____2. Tends to find fault with others   
 

____24. Is emotionally stable, not easily 

upset  
____3. Does a thorough job      
  

____25. Is inventive  

____4. Is depressed, blue      
  

____26. Has an assertive personality  

____5. Is original, comes up with new ideas  
  

____27. Can be cold and aloof  

____6. Is reserved        
  

____28. Perseveres until the task is   

finished  
____7. Is helpful and unselfish with others  
  

____29. Can be moody  

____8. Can be somewhat careless    
    

____30. Values artistic, aesthetic 

experiences  
____9. Is relaxed, handles stress well   ____31. Is sometimes shy, inhibited  
  

____10. Is curious about many different things ____32. Is considerate and kind  

 

____11. Is full of energy      
  

____33. Does things efficiently  

____12. Starts quarrels with others    
  

____34. Remains calm in tense situations  

____13. Is a reliable worker      
  

____35. Prefers work that is routine  

____14. Can be tense        
  

____36. Is outgoing, sociable  
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 ____15. Is ingenious, a deep thinker    
  

____37. Is sometimes rude to others  

____16. Generates a lot of enthusiasm   

  

____38. Makes plans and follows through 

with  them  

 ____17. Has a forgiving nature     
  

____39. Gets nervous easily  

 ____18. Tends to be disorganized    
  

____40. Likes to reflect, play with ideas  

 ____19. Worries a lot        ____41. Has few artistic interests  
  

 ____20. Has an active imagination    ____42. Likes to cooperate with others  
  

 ____21. Tends to be quiet      ____43. Is easily distracted  
  

 ____22. Is generally trusting      ____44. Is sophisticated in art, music, or   

               literature  
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Appendix J 

Sample Habit IAT Stimuli 

 

Note: This image shows an example of an environmental cue to perform hand hygiene in a 

hypothesis-consistent trial for the Habit IAT 
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Note: This image provides an example of a behavioural sequence cue for competing in a 

hypothesis-inconsistent trial for the Habit IAT. 
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Appendix K 

Statement of ethical approval 
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Appendix L 

Regression analyses predicting Habit IAT scores 

Frequency of hand hygiene performance 

Habit strength 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.242 .014  89.375 .000 1.214 to 1.269 

Hand hygiene frequency .000 .017 -.003 -.027 .978 -.034 to .033 

Habit strength -.007 .015 -.056 -.502 .616 -.037 to .022 

Hand hygiene frequency x 

Habit strength 
-.022 .010 -.202 -2.177 .031 

-.042 to -.002 

 

Hand hygiene attitudes 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.241 .013  94.238 .000 1.215 to 1.267 

Hand hygiene frequency -.014 .015 -.092 -.931 .353 -.043 to .015 

Hand hygiene attitudes .025 .024 .091 1.019 .310 -.023 to .073 

Hand hygiene frequency x 

Hand hygiene attitudes 
-.064 .025 -.230 -2.617 .010 

-.113 to -.016 

 

General Self-Efficacy 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.227 .012  105.691 .000 1.204 to 1.250 

Hand hygiene frequency .007 .012 .045 .569 .570 -.017 to .030 

General self-efficacy .003 .015 .018 .234 .815 -.025 to .032 

Hand hygiene frequency x 

General self-efficacy 
-.033 .016 -.168 -2.124 .035 

-.064 to -.002 
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Promotion focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.228 .012  106.697 .000 1.205 to 1.251 

Hand hygiene frequency .003 .012 .023 .285 .776 -.020 to .027 

Promotion focus .019 .015 .101 1.269 .206 -.011 to .050 

Hand hygiene frequency x 

Promotion focus 
-.042 .016 -.214 -2.681 .008 

-.074 to -.011 

 

Prevention focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.225 .012  104.398 .000 1.202 to 1.248 

Hand hygiene frequency .009 .012 .062 .776 .439 -.014 to .033 

Prevention focus -.002 .011 -.014 -.171 .865 -.024 to .020 

Hand hygiene frequency x 

Prevention focus 
.000 .010 .002 .030 .976 

-.020 to .021 

 

Extraversion 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.224 .012  105.346 .000 1.201 to 1.247 

Hand hygiene frequency  .007 .012 .050 .627 .531 -.016 to .031 

Extraversion -.008 .011 -.063 -.802 .424 -.029 to .012 

Hand hygiene frequency x 

Extraversion 
-.014 .011 -.109 -1.375 .171 

-.035 to .006 
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Agreeableness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.227 .012  104.584 .000 1.203 to 1.250 

Hand hygiene frequency .008 .012 .051 .636 .526 -.016 to .031 

Agreeableness -.001 .015 -.005 -.059 .953 -.030 to .028 

Hand hygiene frequency x 

Agreeableness 
-.021 .016 -.106 -1.316 .190 

-.052 to .010 

 

Openness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.228 .012  106.200 .000 1.205 to 1.251 

Hand hygiene frequency .004 .012 .030 .372 .710 -.019 to .028 

Openness -.003 .014 -.017 -.209 .835 -.030 to .025 

Hand hygiene frequency x 

Openness 
-.032 .014 -.192 -2.323 .021 

-.060 to -.005 

 

Neuroticism 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.225 .012  104.260 .000 1.201 to 1.248 

Hand hygiene frequency .009 .012 .062 .771 .442 -.014 to .033 

Neuroticism .001 .012 .009 .109 .913 -.023 to .026 

Hand hygiene frequency x 

Neuroticism 
.002 .013 .013 .169 .866 

-.023 to .027 
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Conscientiousness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.228 .012  106.289 .000 1.205 to 1.250 

Hand hygiene frequency .005 .012 .035 .451 .652 -.018 to .028 

Conscientiousness .026 .015 .135 1.718 .088 -.004 to .055 

Hand hygiene frequency x 

Conscientiousness 
-.030 .014 -.169 -2.163 .032 

-.058 to -.003 

 

Habit strength 

Hand hygiene attitudes 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.237 .013  94.830 .000 1.212 to 1.263 

Habit strength -.010 .013 -.075 -.765 .445 -.035 to .016 

Hand hygiene attitudes .024 .025 .088 .945 .346 -.026 to .073 

Habit strength x Hand 

hygiene attitudes 
-.033 .018 -.148 -1.781 .077 

-.069 to .004 

 

General Self-Efficacy 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.228 .012  106.688 .000 1.206 to 1.251 

Habit strength .007 .010 .050 .633 .528 -.014 to .027 

General self-efficacy .003 .014 .017 .218 .827 -.025 to .032 

Habit strength x General 

self-efficacy 
-.033 .015 -.178 -2.248 .026 

-.061 to -.004 
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Promotion focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.232 .012  105.515 .000 1.208 to 1.255 

Habit strength -.001 .010 -.008 -.096 .924 -.022 to .020 

Promotion focus .019 .016 .096 1.184 .238 -.012 to .050 

Habit strength x 

Promotion focus 
-.035 .015 -.183 -2.293 .023 

-.065 to -.005 

 

Prevention focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.226 .012   104.127 .000 1.203 to 1.250 

Habit strength .003 .010 .024 .302 .763 -.018 to .024 

Prevention focus -.003 .011 -.020 -.250 .803 -.025 to .019 

Habit strength x 

Prevention focus 
.001 .010 .006 .076 .939 

-.020 to .021 

 

Extraversion 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.227 .012  105.455 .000 1.204 to 1.250 

Habit strength .003 .010 .023 .296 .767 -.017 to .024 

Extraversion -.010 .011 -.075 -.945 .346 -.031 to .011 

Habit strength x 

Extraversion 
.005 .010 .039 .488 .626 

-.014 to .024 
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Agreeableness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.225 .012  103.427 .000 1.202 to 1.249 

Habit strength .005 .011 .040 .487 .627 -.016 to .027 

Agreeableness -.008 .015 -.044 -.544 .587 -.038 to .022 

Habit strength x 

Agreeableness 
.008 .013 .052 .633 .528 

-.018 to .034 

 

Openness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.228 .012  105.697 .000 1.205 to 1.251 

Habit strength .003 .010 .025 .321 .749 -.017 to .024 

Openness -.010 .013 -.059 -.738 .462 -.036 to .017 

Habit strength x Openness -.016 .012 -.109 -1.374 .171 -.040 to .007 

 

Neuroticism 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.227 .012  105.253 .000 1.204 to 1.250 

Habit strength .003 .010 .021 .265 .791 -.018 to .023 

Neuroticism .003 .012 .017 .215 .830 -.022 to .027 

Habit strength x 

Neuroticism 
-.006 .010 -.049 -.618 .537 

-.027 to .014 
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Conscientiousness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 
1.229 .012  104.977 .000 

1.206 to 

1.252 

Habit strength .000 .010 -.003 -.040 .968 -.021 to .020 

Conscientiousness .024 .015 .127 1.604 .111 -.006 to .054 

Habit strength x 

Conscientiousness 
-.016 .013 -.094 -1.207 .229 

-.041 to .010 

 

Hand hygiene attitudes 

General Self-Efficacy 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.225 .012  102.076 .000 1.201 to 1.249 

Hand hygiene attitudes .020 .022 .072 .894 .373 -.024 to .063 

General self-efficacy -.001 .015 -.003 -.043 .966 -.030 to .029 

Hand hygiene attitudes x 

General self-efficacy 
.016 .030 .042 .524 .601 

-.044 to .076 

 

Promotion focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.227 .012  101.052 .000 1.203 to 1.251 

Hand hygiene attitudes .015 .022 .056 .681 .497 -.029 to .059 

Promotion focus .008 .016 .041 .496 .620 -.023 to .039 

Hand hygiene attitudes x 

Promotion focus 
-.007 .031 -.017 -.213 .832 

-.068 to .055 
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Prevention focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.225 .012  102.730 .000 1.202 to 1.249 

Hand hygiene attitudes .020 .022 .074 .924 .357 -.023 to .063 

Prevention focus -.005 .011 -.033 -.407 .684 -.026 to .017 

Hand hygiene attitudes x 

Prevention focus 
.009 .023 .031 .394 .694 

-.037 to .055 

 

Extraversion 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.226 .012  104.386 .000 1.203 to 1.249 

Hand hygiene attitudes .023 .022 .085 1.059 .291 -.020 to .066 

Extraversion -.012 .011 -.087 -1.087 .279 -.033 to .010 

Hand hygiene attitudes x 

Extraversion 
.008 .018 .035 .440 .661 

-.028 to .044 

 

Agreeableness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.225 .012  103.564 .000 1.201 to 1.248 

Hand hygiene attitudes .021 .022 .077 .965 .336 -.022 to .063 

Agreeableness -.011 .015 -.062 -.738 .462 -.042 to .019 

Hand hygiene attitudes x 

Agreeableness 

.023 .029 .064 .781 .436 -.035 to .080 

 

 

 

 

 



 

 

 

112 

 

Openness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.226 .012  106.578 .000 1.204 to 1.249 

Hand hygiene attitudes .018 .021 .068 .870 .386 -.023 to .060 

Openness -.007 .013 -.041 -.511 .610 -.033 to .020 

Hand hygiene attitudes x 

Openness 
-.047 .026 -.142 -1.780 .077 

-.099 to .005 

 

Neuroticism 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.226 .012  105.339 .000 1.203 to 1.248 

Hand hygiene attitudes .020 .021 .073 .921 .359 -.022 to .062 

Neuroticism .005 .012 .031 .388 .698 -.020 to .029 

Hand hygiene attitudes x 

Neuroticism 
-.025 .022 -.089 -1.129 .261 

-.070 to .019 

 

Conscientiousness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant 1.224 .012  100.629 .000 1.200 to 1.248 

Hand hygiene attitudes .009 .022 .033 .398 .691 -.035 to .053 

Conscientiousness .020 .016 .107 1.297 .196 -.011 to .052 

Hand hygiene attitudes x 

Conscientiousness 
.019 .028 .053 .679 .498 

-.037 to .075 
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Appendix M 

Regression analyses predicting attitude IAT scores 

Frequency of hand hygiene performance 

Habit strength 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .398 .038   10.435 .000 .323 to .473 

Hand hygiene frequency .021 .046 .052 .465 .643 -.069 to .112 

Habit strength .045 .041 .122 1.093 .276 -.036 to .125 

Hand hygiene frequency x 

Habit strength 
.019 .028 .064 .685 .495 

-.036 to .074 

 

Hand hygiene attitudes 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .416 .037   11.353 .000 .344 to .489 

Hand hygiene frequency .069 .067 .094 1.032 .303 -.063 to .202 

Hand hygiene attitudes .020 .041 .048 .479 .633 -.061 to .101 

Hand hygiene frequency x 

Hand hygiene attitudes 
-.015 .068 -.020 -.224 .823 

-.149 to .119 

 

General Self-Efficacy 

Predictor B SE B  t p 95% Confidence 

Interval range 

Constant .410 .032   12.885 .000 .347 to .473 

Hand hygiene frequency .049 .032 .120 1.520 .130 -.015 to .0113 

General self-efficacy -.043 .040 -.085 -1.070 .286 -.122 to .036 

Hand hygiene frequency x 

General self-efficacy 
.040 .042 .075 .951 .343 

-.043 to .124 
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Promotion focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .413 .032   12.910 .000 .350 to .476 

Hand hygiene frequency .047 .033 .116 1.442 .151 -.017 to .112 

Promotion focus -.041 .042 -.078 -.973 .332 -.124 to .042 

Hand hygiene frequency x 

Promotion focus 
.008 .043 .014 .176 .860 

-.078 to .094 

 

Prevention focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .413 .032   12.962 .000 .350 to .476 

Hand hygiene frequency .043 .032 .104 1.321 .188 -.021 to .106 

Prevention focus .001 .030 .003 .033 .974 -.058 to .060 

Hand hygiene frequency x 

Prevention focus 
<.001 .028 .000 .001 .999 

-.056 to .056 

 

Extraversion 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .414 .032   13.015 .000 .315 to .476 

Hand hygiene frequency  .044 .032 .109 1.376 .171 -.019 to .108 

Extraversion -.020 .029 -.054 -.684 .495 -.076 to .037 

Hand hygiene frequency x 

Extraversion 
.017 .029 .048 .612 .542 

-.039 to .074 
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Agreeableness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .412 .032   12.852 .000 .348 to .475 

Hand hygiene frequency .044 .033 .107 1.341 .182 -.021 to .108 

Agreeableness .005 .041 .009 .115 .909 -.076 to .085 

Hand hygiene frequency x 

Agreeableness 
.019 .043 .035 .435 .664 

-.067 to .105 

 

Openness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .411 .032   12.870 .000 .348 to .474 

Hand hygiene frequency .043 .033 .106 1.308 .193 -.022 to .108 

Openness .036 .038 .079 .956 .340 -.039 to .111 

Hand hygiene frequency x 

Openness 
.027 .038 .059 .707 .481 

-.048 to .102 

 

Neuroticism 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .418 .031   13.444 .000 .358 to .479 

Hand hygiene frequency .034 .031 .083 1.070 .286 -.028 to .096 

Neuroticism .077 .033 .182 2.363 .019 -.013 to .142 

Hand hygiene frequency x 

Neuroticism 
-.058 .034 -.133 -1.728 .086 

-.125 to .008 
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Conscientiousness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .415 .032   12.916 .000 .351 to .478 

Hand hygiene frequency .042 .032 .103 1.291 .199 -.022 to .106 

Conscientiousness .002 .042 .005 .057 .955 -.080 to .084 

Hand hygiene frequency x 

Conscientiousness 
-.011 .039 -.023 -.288 .774 

-.089 to .066 

 

Habit strength 

Hand hygiene attitudes 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .421 .036   11.788 .000 .350 to .491 

Habit strength .021 .035 .057 .585 .560 -.049 to .090 

Hand hygiene attitudes .055 .067 .075 .818 .415 -.078 to .188 

Habit strength x Hand 

hygiene attitudes 
-.013 .051 -.021 -.252 .801 

-.113 to .087 

 

General Self-Efficacy 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .416 .032   13.149 .000 .354 to .479 

Habit strength .037 .029 .103 1.292 .198 -.020 to .094 

General self-efficacy -.032 .040 -.063 -.808 .420 -.110 to .046 

Habit strength x General 

self-efficacy 
.013 .040 .025 .315 .753 

-.067 to .092 
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Promotion focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .413 .032   12.865 .000 .349 to .476 

Hand hygiene attitudes .045 .029 .124 1.554 .122 -.012 to .102 

Habit strength -.052 .043 -.098 -1.210 .228 -.136 to .033 

Habit strength x Promotion 

focus 
.028 .042 .053 .663 .508 

-.055 to .111 

 

Prevention focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .414 .032  12.973 .000 .351 to .477 

Habit strength .038 .029 .105 1.330 .185 -.018 to .094 

Prevention focus -.006 .030 -.016 -.205 .838 -.065 to .053 

Habit strength x 

Prevention focus 
.017 .028 .046 .590 .556 

-.039 to .073 

 

Extraversion 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .416 .032   13.165 .000 .354 to .479 

Habit strength .038 .028 .105 1.340 .182 -.018 to .094 

Extraversion -.019 .029 -.053 -.670 .504 -.077 to .038 

Habit strength x 

Extraversion 
.008 .026 .023 .295 .769 

-.044 to .060 
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Agreeableness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .409 .032   12.782 .000 .346 to .472 

Habit strength .047 .029 .129 1.580 .116 -.012 to .105 

Agreeableness -.011 .041 -.021 -.258 .797 -.091 to .070 

Habit strength x 

Agreeableness 
.047 .036 .107 1.313 .191 

-.024 to .118 

 

Openness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .413 .032   13.076 .000 .351 to .475 

Habit strength .036 .028 .099 1.264 .208 -.020 to .092 

Openness .030 .036 .065 .817 .415 -.042 to .101 

Habit strength x Openness .038 .033 .092 1.167 .245 -.026 to .103 

 

Neuroticism 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .417 .031   13.532 .000 .356 to .478 

Habit strength .036 .028 .100 1.313 .191 -.018 to .091 

Neuroticism .081 .032 .190 2.489 .014 .017 to .145 

Habit strength x 

Neuroticism 
-.045 .028 -.125 -1.640 .103 

-.099 to .009 
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Conscientiousness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .417 .032   12.998 .000 .354 to .481 

Habit strength .037 .029 .103 1.297 .196 -.020 to .094 

Conscientiousness <.001 .042 .000 .001 1.000 -.082 to .082 

Habit strength x 

Conscientiousness 
-.006 .036 -.012 -.156 .876 

-.076 to .065 

 

Hand hygiene attitudes 

General Self-Efficacy 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .418 .033   12.831 .000 .354 to .482 

Hand hygiene attitudes .092 .059 .126 1.556 .122 -.025 to .208 

General self-efficacy -.044 .041 -.088 -1.086 .279 -.124 to .036 

Hand hygiene attitudes x 

General self-efficacy 
-.016 .080 -.016 -.204 .839 

-.174 to .142 

 

Promotion focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .417 .033   12.657 .000 .352 to .482 

Hand hygiene attitudes .101 .060 .138 1.687 .093 -.017 to .219 

Promotion focus -.056 .043 -.106 -1.307 .193 -.140 to .029 

Hand hygiene attitudes x 

Promotion focus 
-.007 .079 -.007 -.085 .933 

-.164 to .150 
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Prevention focus 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .413 .032   12.842 .000 .349 to .476 

Hand hygiene attitudes .080 .058 .109 1.374 .171 -.035 to .194 

Prevention focus -.007 .030 -.019 -.240 .811 -.066 to .052 

Hand hygiene attitudes x 

Prevention focus 
.040 .062 .050 .639 .523 

-.083 to .163 

 

Extraversion 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .423 .032  13.218 .000 .360 to .486 

Hand hygiene attitudes .077 .059 .105 1.307 .193 -.039 to .194 

Extraversion -.023 .029 -.063 -.785 .433 -.081 to .035 

Hand hygiene attitudes x 

Extraversion 
-.056 .049 -.092 -1.156 .249 

-.152 to .040 

 

Agreeableness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .415 .032  12.898 .000 .351 to .478 

Hand hygiene attitudes .079 .058 .108 1.364 .175 -.035 to .194 

Agreeableness -.003 .042 -.006 -.075 .941 -.086 to .080 

Hand hygiene attitudes x 

Agreeableness 

.022 .080 .022 0.273 .785 -.136 to .179 
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Openness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .417 .032   13.207 .000 .354 to .479 

Hand hygiene attitudes .078 .057 .106 1.362 .175 -.035 to .191 

Openness .040 .036 .087 1.100 .273 -.032 to .112 

Hand hygiene attitudes x 

Openness 
-.006 .069 -.007 -.089 .929 

-.142 to .130 

 

Neuroticism 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .414 .031   13.330 .000 .353 to 1.248 

Hand hygiene attitudes .096 .056 .131 1.701 .091 -.015 to .207 

Neuroticism .088 .033 .208 2.691 .008 .023 to .153 

Hand hygiene attitudes x 

Neuroticism 
-.051 .059 -.066 -.861 .391 

-.168 to .066 

 

Conscientiousness 

Predictor B SE B  t p 95% 

Confidence 

Interval range 

Constant .424 .033   12.753 .000 .358 to .490 

Hand hygiene attitudes .082 .060 .112 1.361 .176 -.037 to .201 

Conscientiousness -.007 .043 -.013 -.153 .879 -.092 to .079 

Hand hygiene attitudes x 

Conscientiousness 
-.056 .077 -.057 -.727 .468 

-.209 to .096 

 

 

 

 

 

 


