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Abstract 
When people are diagnosed with a condition for which their doctor prescribes medication, it is important 

that they follow the doctor’s instructions on how and when to take their medication.  Non-adherence has a 

negative impact on the patient’s health, as it undermines the benefits of the medication. Adherence is 

particularly a problem among chronically ill patients, as chronic illness often requires a complex 

medication regimen. Many technologic solutions have been created to improve adherence among patients 

with chronic conditions. These technologies focus on preventing people from forgetting their medication; 

however, forgetting to take medication is not the only issue in medication adherence. 

Many variables have been found to influence adherence behaviour, such as a demographic factors, 

treatment factors and attitudes towards medication. These variables have in common that they assume that 

medication adherence is the result of rational processes and reasoned decision-making. However, these 

variables can only explain part of the variance in medication adherence. This indicates that other factors 

exist which explain the residual of the variance. Therefore, unconscious processes and ‘irrational’ 

decision-making could provide more insight into these other adherence factors. We argue that measuring 

attitudes implicitly might reveal information about automatic processes and could explain an additional, 

unique part of the variance in adherence behaviour. 

Therefore, in this study we explored to what extent implicit attitudes can explain any variance in 

medication adherence behaviour in addition to variance that is already explained by explicit attitudes. We 

measured people’s self-reported medication adherence, explicit attitudes and beliefs about medication in a 

questionnaire. Subsequently, we measured their implicit attitudes regarding medication using the Single-

Category Implicit Association Test. 

In contrast to our hypotheses, results provided no evidence that implicit attitudes could predict medication 

adherence. We found no evidence that whether implicit and explicit attitudes were congruent could 

explain medication adherence either. We argue that the self-reported adherence measure that we used in 

our current study relied heavily on explicit and conscious processes, and as a result, it does not reflect the 

implicit aspects of adherence behaviour well. We argue that therefore, in this study we were unable to 

provide evidence that implicit attitudes can explain medication adherence behaviour. Moreover, we argue 

that future research on medication adherence should further examine the role of implicit processes on 

actual adherence behaviour instead of relying on explicit self-report measures of adherence.   
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1 Introduction 
When people are diagnosed with a condition for which their doctor prescribes medication, it is important 

that they follow the doctor’s instructions on how and when to take their medication.  Whether people take 

their medication as instructed by their doctor, is called medication adherence (World Health Organization, 

2003). Non-adherence can entail missing a dose, or taking medicine in the wrong dose or at the wrong 

time (World Health Organization, 2003). Estimates of adherence vary between 17 to 80 % according to 

Krueger, Berger, and Felkey, (2005) or 30-50% non-adherence according to Vermeire, Hearnshaw, Van 

Royen, & Denekens (2001). The large range of these estimates depends on different conditions, target 

groups and types of medications as well as differences in definitions and measures of adherence, for 

instance self-report, practitioner report, physiological measurements or pill counts (Dunbar-Jacob & 

Mortimer-Stephens, 2001; Krueger et al., 2005).  

Non-adherence has a negative impact on the patient’s health, as it undermines the benefits of the 

medication (Krueger et al., 2005; Vermeire et al., 2001). Adherence to the medication regimen will 

improve patients’ health and contribute to their quality of life. Because non-adherence has a negative 

impact on the individual’s health, it subsequently becomes a public health problem, as it increases 

healthcare costs and burdens the healthcare system (Krueger et al., 2005; Vermeire et al., 2001). This 

burden includes an estimated 10% of all hospital admissions. Moreover, non-adherence does not merely 

affect quality of life, but even causes an increase in mortality rates. 

Adherence is particularly a problem among chronically ill patients, as chronic illness often requires a 

complex medication regimen (Lehane & McCarthy, 2007). Adherence often decreases over a longer 

period of time (Berger, Krueger, & Felkey, 2004). In addition, when patients have no more symptoms 

after a period of time, they may believe they no longer require medication. 

Many technological solutions have been created to improve adherence among patients with chronic 

conditions. These technologies are generally based on reminding patients to take their medication at the 

correct time. Such solutions include medication dispensing systems and a growing number of applications 

for smart phones. Often these solutions are backed up by a support system. For example, the Philips 

Medication Dispenser (PMD) alerts the patient when it is time to take the medication, and dispenses the 

medication. When the medication is not taken, the system can alert a family member who can then ensure 

the patient is all right. 

These technologies focussed on preventing people from forgetting their medication; however, forgetting to 

take medication is not the only issue in medication adherence. Many variables have been found to 

influence adherence (Krueger et al., 2005; Vermeire et al., 2001). There is little consensus though, on how 
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to categorize these variables in dimensions (Krueger et al., 2005; World Health Organization, 2003). 

Nevertheless, there is a growing consensus on distinguishing between intentional and unintentional non-

adherence. 

Intentional non-adherence assumes active, reasoned decision making, for instance when people decide to 

alter or skip a dose. Intentional behaviour is investigated in the field of social cognition. Social cognition 

models include the Health Believe Model (HBM; Strecher & Rosenstock, 1997), Theory of Planned 

Behaviour (TPB; Ajzen, 1991) and Social Learning Theory (Bandura, 1977). These models are all based 

on the assumption that behaviour is a consequence of an active and rational decision making process, in 

which all available information is consciously weighed. Many studies have investigated adherence 

behaviour based on these intentional models, for instance by examining the roles of explicit attitudes and 

intentions (Horne & Weinman, 1999; Vermeire et al., 2001). Although many studies showed that attitudes 

may play a key role in determining adherence behaviour, other studies yielded no evidence that attitudes 

and adherence are related (Lehane & McCarthy, 2007). 

In adherence literature, the term unintentional adherence is often used to describe behaviour that is not as 

strongly associated with beliefs and cognitions. Unintentional adherence includes demographic factors 

such as age, gender and ethnicity; treatment factors such as dosage frequency, and patient-provider factors 

such as attitudes of healthcare professionals (Lehane & McCarthy, 2007).  

Both unintentional adherence and intentional adherence assume that behaviour is based on rational 

processes and conscious decision making. However, human behaviour is characterized by inconsistencies 

that cannot be explained by rational processes and conscious decision making. Similarly, unintentional 

adherence and intentional adherence provide valuable insight into important variables in adherence 

behaviour, yet can only explain part of the variance in medication adherence (Vermeire et al., 2001). This 

indicates that other factors exist which explain the residual of the variance. 

Instead, unconscious processes and ‘irrational’ decision making could provide more insight into these 

other adherence factors (Lehane & McCarthy, 2007). Bargh and Chartrand (2009) suggested that most of 

our daily behaviours are actually the result of automatic processes, because we do not have the capacity to 

make conscious decisions about every aspect of our daily lives. Instead, we rely on automatic processes. 

When we are under time pressure, under cognitive load or when we perform practiced behaviour, we are 

more likely to rely on automatic processes (Bargh & Chartrand, 1999; Friese, Wänke, & Plessner, 2006). 

We argue that such automatic processes may explain additional variance in adherence behaviour. To our 

knowledge, automatic processes have hardly been investigated in medication adherence. Relatedly, we 

argue that measuring attitudes implicitly may reveal information about automatic processes. Moreover, 
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implicit attitudes may provide additional insight into attitudes which underlie intentions. Generally, 

attitudes are measured explicitly, which requires people to reflect upon their attitude. People may not be 

willing to fully disclose their attitudes, and provide desirable answers. Moreover, people may not even be 

aware of their underlying attitudes. Measuring attitudes implicitly does not rely on introspection and may 

provide further insight in the relation between people’s attitudes and their adherence behaviour. 

A recent study has examined implicit processes in medication adherence. That is, Rüsch, Todd, 

Bodenhausen, Weiden, and Corrigan (2009) investigated implicit attitudes versus explicit attitudes in 

psychiatric medication. They found that implicit and explicit attitudes towards psychiatric medication 

were not related. This means that measuring attitudes explicitly provides a different attitude than implicitly 

measured attitudes. Moreover, this indicates that there are indeed two different attitude constructs. Rüsch 

and colleagues (2009) found that more positive implicit attitudes predicted higher levels of insight into 

mental illness, and perceived need for treatment. Explicit, but not implicit, attitudes predicted medication 

adherence. In Rüsch’ research, these dependent variables were measured by only one item each, and 

adherence was analysed as a dichotomous variable. We argue that a more elaborate adherence measure 

might reveal more detailed information on the role of implicit attitudes on adherence. 

Altogether, we argue that the implicit measurement of attitudes can explain an additional, unique part of 

the variance in adherence behaviour, in addition to the explicit measurements. Therefore, in this study we 

explored to what extent implicit attitudes can explain any variance in medication adherence behaviour in 

addition to variance that is already explained by explicit attitudes. 

In this study, we will refer to implicit attitudes and explicit attitudes. However, the dissociation between 

implicit and explicit attitudes lies mainly in their measurement (Fazio & Olson, 2003). Implicit attitudes 

are measured indirectly (e.g. through reaction times), whereas explicit attitudes are measured explicitly 

(e.g. through questionnaires). Although the term implicit attitudes may suggest that people are unaware of 

such attitudes, when we speak of implicit or explicit attitudes, we address how they are measured, rather 

than whether people’s awareness of these attitudes. 

Usually implicit attitudes are measured on dimensions such as positive/negative or good/bad. Research on 

patients’ beliefs about medication revealed that health and illness related beliefs could significantly predict 

adherence (Horne & Weinman, 1999). Therefore, we would like to examine the extent to which implicit 

associations on a health/illness dimension could predict medication adherence, in addition to 

positive/negative implicit attitudes. 

The aim of our study was to investigate the relation between implicit attitudes, explicit attitudes and 

medication adherence. Specifically, we expected that people with positive implicit attitudes towards their 
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medication would have higher adherence than people with negative attitudes towards medication. Second, 

we expected that people, who associate their medication with health, would have a higher adherence than 

people who associate their medication with illness. 

In a study on consumer behaviour, whether implicit and explicit attitudes converged (i.e. are in the same 

direction) was related to whether consecutive behaviour was consistent with explicit attitudes (Friese et 

al., 2006). We argue that the same effects may be found in adherence behaviour. Therefore in our third 

hypothesis, we expected that when implicit and explicit attitudes are consistent, their relation with 

adherence will be higher than when the implicit and explicit attitudes are inconsistent. 
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2 Method 

2.1 Design & Participants  
Forty-one participants, 25 men and 16 women, participated, all aged over 50 (M = 66.65, SD = 7.03), and 

all used prescribed medication. Medication was prescribed for a variety of conditions such as 

cardiovascular conditions (44%), high blood pressure (51%), and cholesterol (12%). All participants took 

their medication at least once a day (39% more than once a day). Participants used up to eight different 

types of medications (M = 3.41, SD = 3.67), and some (17%) took additional over the counter (OTC) 

medication.  All participants were given the same procedure and tasks. The dependent variable in this 

study was medication adherence. Independent variables were implicit attitudes, explicit attitudes and 

beliefs about medicine. 

2.2 Materials 
We used several questionnaires to gain the explicit measures in this study. Self-reported adherence was 

measured using the MARS, explicit attitudes were measured using evaluative scales, and additionally we 

measured beliefs about medicine using the BMQ. All explicit measures that we used in this study were 

translated to Dutch for the purpose of this study. The full translation of the questionnaire can be found in 

the Appendices. We used the Single-Category Implicit Association Test (Karpinski & Steinman, 2006) to 

measure implicit attitudes. See Table 1 for an overview of the measures we used in this study. 

Table 1. Overview of the measures used in this study (* used for further analysis) 

Construct Measure used Measures derived 

Adherence MARS Intentional Adherence* 

Unintentional Adherence* 

Explicit Attitudes Bipolar evaluative scales: 

1) Prescribed medicine 

 

2) Taking prescribed medicine 

 

Cognitive Explicit Attitude* 

Affective Explicit Attitude* 

Cognitive Explicit Attitude 

Affective Explicit Attitude 

 

Beliefs BMQ Specific-Concerns Beliefs* 

Specific-Necessity Beliefs* 

General Beliefs* 

Implicit Attitudes Positive/Negative SC-IAT 

Health/Illness SC-IAT 

Positive Implicit Attitude* 

Implicit Health Association*  
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2.2.1 Medication Adherence 

Medication adherence was measured through self-report using the Medication Adherence Report Scale 

(MARS; Mahler et al., 2010). This seven item scale was used because we expected it to minimize self-

presentational strategies. However, preliminary analysis of the data revealed that two items of the MARS 

yielded only extreme results (i.e. only ‘never’ or ‘always’). Further examination of these items revealed 

that they may have been phrased ambiguously (in our Dutch translation). These items were therefore 

removed from further analysis. Data reduction of the remaining items through factor analysis with varimax 

rotation revealed two factors. Four items were averaged to form a reliable measure of intentional 

adherence (Cronbach’s α = 0.736). One remaining item reflected unintentional adherence.  

2.2.2 Explicit Attitudes 

Explicit attitudes were measured using bipolar evaluative adjective scales, (Fishbein & Ajzen, 2010). 

These scales were used to let people evaluate a topic on several different adjectives. Participants were 

asked to rate the topic on each bipolar adjective (Like-Dislike, Good-Bad, Positive-Negative etc.) on a 

seven item scale ranging from -3 (e.g. Dislike) to 3 (e.g. Like). We measured explicit attitudes regarding 

two slightly different topics: 1) attitudes regarding prescribed medication, and 2) attitudes regarding the 

act of taking prescribed medication. For each topic we used the same eight adjectives. 

A factor analysis on the topic of taking prescribed medication revealed three subscales three subscales. 

We were able to construct a reliable measure (Cronbach’s α = 0.890) for cognitive aspects, and a reliable 

measure for affective aspects (Cronbach’s α = 0.713). However these measures did not include all items. 

Table 2 shows which items were part of the cognitive and affective measures, for both topics. 

Table 2. Items on cognitive and affective explicit attitude measures 

 Topic 

Bipolar adjectives (translated from Dutch) 

Prescribed 
medicine*  

Taking 
prescribed 
medicine 

Negative Positive C C 
Bad Good C C 

Superfluous Useful C C 
Dangerous Safe C C/A 

Nasty Nice A A 
Dirty Tasty A - 

Harmful Healing C C 
Unpleasant Pleasant A A 

C: Cognitive, A: Affective, *used for further analysis 
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A factor analysis on the explicit attitudes towards prescribed medication revealed two subscales. We 

constructed a reliable measure for cognitive explicit attitude (Cronbach’s α = 0.879) and a reliable 

measure for on affective explicit attitude (Cronbach’s α = 0.789). We were able to construct more reliable 

measures for the explicit attitudes regarding prescribed medication, (instead of taking prescribed 

medication). Not only were these measures more reliable, they also used all the items as we expected. 

Therefore, we used those measures for further analysis. 

However, to construct congruency and consistency measures (see paragraph 2.2.5), we used the total 

explicit attitudes measure, including both the cognitive and affective items. This measure proved to be 

reliable as well (Cronbach’s α = 0.874). 

2.2.3 Beliefs 

Beliefs about medicine were measured with the Beliefs about Medicine Questionnaire (BMQ; Robert 

Horne, Weinman, & Hankins, 1999). This is an established questionnaire to measure underlying beliefs 

about medicine in general and about the specific prescribed medication someone is required to take. Past 

research showed that beliefs could explain part of adherence behaviour (Horne & Weinman, 1999) and 

according to the theory of planned behaviour, beliefs influenced (explicit) attitudes (Fishbein & Ajzen, 

2010). We therefore suspected that beliefs and implicit attitudes may be related as well. 

A factor analysis with oblimin rotation on our BMQ results revealed three subscales. We constructed a 

reliable measure for concern-beliefs regarding the specific medication people take (Cronbach’s α = 0.611). 

A higher score suggests people have more concerns about the specific medication their doctor has 

prescribed for them. We constructed another measure for necessity-beliefs about the specific medication 

people take (Cronbach’s α = 0.859). A higher score on the necessity-beliefs measure indicates that people 

believe they have a higher need for their prescribed medication to stay healthy. Finally, we constructed a 

general-beliefs measure (Cronbach’s α = 0.696) which measures beliefs about medication in general. A 

higher score on this scale indicates that people have a stronger belief that medication in general is harmful 

and overused. 

2.2.4 Implicit Attitudes 

In this study we used the Single-Category Implicit Association Test (SC-IAT; Karpinski & Steinman, 

2006) to assess implicit attitudes towards medication. The SC-IAT is based on the Implicit Association 

Test (IAT; Greenwald, Nosek, & Banaji, 2003), which was developed to measure preference between two 

categories. In order to measure implicit attitudes for one specific category, a Single Category version of 

the IAT has been developed. A SC-IAT is a computer based task in which people are asked to quickly 

categorize stimuli represented in the left and right corners of the screen. In our first SC-IAT, participants 
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were asked to categorize positive stimuli (e.g. good, freedom) to one side, and to categorize negative 

stimuli (e.g. bad, war) to the other. Additionally, the participant would be instructed to categorize 

medication stimuli (pictures of pills and capsules) to either the left or the right. In the next block of tasks, 

the medication stimuli needed to be categorized to the other side. The difference in reaction times between 

these stimuli (i.e. whether people categorize medication stimuli faster with positive or negative stimuli) 

indicates which association is stronger (medication-negative or medication-positive). 

In the second SC-IAT the positive and negative categories were replaced with health and illness 

categories, using health stimuli (e.g. health, life) and illness (e.g. illness, death) stimuli. To avoid any 

influence from right-handedness, 20 participants performed computer tasks where the negative and illness 

categories were presented to the left and the positive and health categories to the right, whereas for the 

other 21 participants these categories were counterbalanced. 

SC-IAT data from participants with error rates larger than 20% were discarded from further analysis. This 

resulted in the removal of data of two participants in the positive SC-IAT and one participant in the both 

SC-IATs (health and positive). One participant had significantly longer response times during the positive 

SC-IAT and this data was removed as well. In one case, the subject had encountered a procedural mistake 

and the corresponding data was therefore discarded.  

Latencies below 300ms and above 3000ms are considered extreme response latencies (Greenwald, 

McGhee, & Schwartz, 1998) and were removed. For each SC-IAT, a D-measure was calculated by 

subtracting the mean of the negative (illness) block from the positive (health) block. A positive D-score 

then indicates a more positive association with medication; a negative score indicates a negative 

association in the positive SC-IAT. In the health SC-IAT, a positive D-score indicates medication is more 

strongly associated with health than with illness, a negative D-score means a stronger association with 

illness. These D-scores were used for further analysis as measures of implicit associations. 

2.2.5 Congruency and consistency measures 

To examine whether people were more adherent when their implicit and explicit attitudes were consistent, 

we constructed a congruency measure for implicit and explicit attitudes, and a consistency measure for 

explicit attitudes and adherence. 

To be able to construct the consistency scale, we first created dichotomous scales for implicit attitudes and 

explicit attitudes. We considered implicit attitudes as neutral when they were between ± 15 ms, and 

positive or negative when they were respectively above or below 15 ms. Neutral attitudes were not 

included on the dichotomous scale. Of the remaining 29 participants, 52% revealed a positive implicit 

attitude towards medication, and 48% (of 31 participants) revealed a stronger association with health than 
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illness. In contrast, in 85% of all participants expressed a positive explicit attitude. First, we created a 

congruency measure for attitudes which divided the sample into two categories; participants whose 

implicit attitudes and explicit attitudes were congruent and participants whose attitudes were incongruent.  

Table 3. Congruency measure of implicit and explicit attitudes. 

 Explicit Attitude 

Implicit attitude Positive Negative 

Positive Congruent Incongruent 

Negative Incongruent Congruent 

 

Second, we created another measure, which indicated whether Adherence and Explicit Attitudes were 

consistent or not. This measure was created for Intentional Adherence, Unintentional  

Adherence and a total adherence measure. 

Table 4. Consistency measure of explicit attitudes and adherence 

 Explicit attitude 

Reported Adherence Positive Negative 

Adherent Consistent Inconsistent 

Non-adherent Inconsistent Consistent 

 

2.3 Procedure 
Participants were recruited from a database of volunteers and asked to participate in the study if they were 

older than fifty and used prescribed medication for a chronic condition. All volunteers over fifty were sent 

an invitation by e-mail. In order to reach a wider group of volunteers, people were asked to send the 

invitation on to others who might be eligible. After participants signed up for the study online, they 

received a confirmation by e-mail, which also contained additional information and an informed consent 

form. 

Participants were welcomed to the experiment, and asked to sign the informed consent before the 

experiment was started. Each participant was led into an individual room. Participants were instructed to 

first fill out the questionnaire, and then start with the computer tasks. The questionnaire started with 

general questions regarding personal details and medication use, followed by the adherence measure, 

explicit attitude scales and the beliefs about medicine questionnaire. After completing the questionnaire, 

the participants were instructed to continue with the computer tasks. The instructions for the computer 
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tasks were presented on the screen. First participants were shown which stimuli belonged to which 

category. Then they were asked to classify stimuli either to the left or right category using the ‘Q’ and ‘P’ 

keys respectively. First, participants were asked to classify the positive, negative and medication stimuli. 

Subsequently participants were shown a short movie clip of deep sea images. The movie clip minimized 

any possible influence of the first SC-IAT on the second SC-IAT. After the movie clip, the instructions for 

the second set of tasks were presented on the screen. Again, participants were shown which stimuli 

belonged to which category, and were instructed to categorize them accordingly with the ‘Q’ and ‘P’ keys.  

After participants had completed the experiment, they were thanked and debriefed. Then they were given a 

gift certificate with a value of 10 euros as a compensation for their time and effort. 
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3 Results 
We expected that people with positive implicit attitudes towards their medication will have higher 

adherence than people with negative attitudes towards medication. We performed a simple regression 

analysis to investigate this hypothesis. Results provided no evidence that implicit positive attitude could 

explain intentional adherence (b = 0.00, t(32) = -0.45, p > 0.5). Nor did our results provide evidence that 

implicit positive attitude could predict unintentional adherence (b = -0.00, t(34) = -0.79, p > 0.1). 

In our second hypothesis, we expected that people, who associate their medication with health, would 

have a higher adherence than people who associate their medication with illness. However, another simple 

regression analysis provided no evidence that implicit health association could explain either intentional 

adherence (b = -0.00, t(35) = -0.64, p > 0.5) or unintentional adherence (b = 0.00, t(37) = -0.25, p > 0.5).  

Finally, we expected that when implicit and explicit attitudes are consistent, their relation with adherence 

will be higher than when the implicit and explicit attitudes are inconsistent. To investigate this hypothesis 

we created the consistency and congruency measures. However, our results provided no evidence that 

when implicit attitudes and explicit attitudes were congruent, intentional adherence would be consistent as 

well (χ2(1) < 1, p = 1.0), see also Table 5. Further, we found no evidence that congruency of implicit and 

explicit attitudes could predict consistency of unintentional (χ2(1) < 1, p = 0.50) (see Table 6), and total 

adherence either (χ2(1) < 1, p = 0.72), see Table 7.  

Table 5. Absolute frequencies of Intentional Adherence behaviour. 

Congruency of Implicit and 

Explicit Attitudes 

Consistency of Explicit Attitudes and  Intentional Adherence 

Consistent Inconsistent 

Congruent 8 7 

Incongruent 6 6 

 

Table 6. Absolute frequencies of Unintentional Adherence behaviour 

Congruency of Implicit and 

Explicit Attitudes 

Consistency of Explicit Attitudes and  Unintentional Adherence 

Consistent Inconsistent 

Congruent 7 9 

Incongruent 5 8 
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Table 7. Absolute frequencies of Adherence behaviour (intentional & unintentional) 

Congruency of Implicit and 

Explicit Attitudes 

Consistency of Explicit Attitudes and  Adherence 

Consistent Inconsistent 

Congruent 4 12 

Incongruent 4 9 

 

A common problem with self-reported adherence measures is that they tend to yield  rather skewed data 

(Rüsch et al., 2009). Skewed data can be improved by logarithmically transforming the data. Therefore, 

we created a logarithmic transformation of the adherence measures. We using this transformed adherence 

measure to re-examine the first and second hypothesis. 

For our first hypotheses we expected that people with positive implicit attitudes towards their medication 

will have higher adherence than people with negative attitudes towards medication. However, using the 

transformed adherence measure, our results still provided no evidence that implicit positive attitude could 

explain intentional adherence (b = 0.00, t(32) = 0.78, p > 0.1), or unintentional adherence (b = 0.00, t(35) 

= -0.82, p > 0.1). 

Second, we hypothesized that people, who associate their medication with health, would have a higher 

adherence than people who associate their medication with illness, either. Using the transformed 

adherence measure our results, our results could still provide no evidence that implicit health association 

could explain intentional adherence (b = 0.00, t(32) = 1.09, p > 0.1) or unintentional adherence (b = 0.00, 

t(35) = -0.88, p > 0.1). 

Furthermore, additional analyses suggested that participants who had a more positive cognitive explicit 

attitude about their medication, also had higher intentional adherence scores (ρ = 0.37, p < 0.05, N =36). 

Our results also suggest that participants whose general beliefs score was high, had a lower score on the 

self-reported intentional adherence measure (ρ = -0.38, p < 0.05, N = 37). Since a higher general-belief 

score indicates a stronger belief that medication is harmful and overused, our results provide evidence that 

participants who belief medication in general is harmful (and overused) have lower self-reported 

intentional adherence. 

A broader examination of our results suggested that participants who had a more positive implicit attitude 

about medication, also had a higher necessity beliefs score (ρ = 0.35, p < 0.05, N = 34). Furthermore, our 

results suggested that participants who had a stronger implicit association with health than with illness, 

had less concern beliefs about their prescribed medication (ρ = -0.33, p < 0.05, N = 37). Additionally, our 
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results indicated that participants who have higher necessity beliefs about their prescribed medication, also 

have a more positive cognitive explicit attitude towards their prescribed medication (ρ =0.49, p < 0.01, N 

=36).  
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4 Discussion 
It is important for people to adhere to their medication regimen as prescribed by their doctor, as non-

adherence leads to a decreased quality of life, increased healthcare costs and even an increase in mortality 

rates. Although medication adherence behaviour can be explained by explicit measures, they only explain 

a part of the variance in adherence. We argued that implicit attitudes can explain additional variance in 

medication adherence. The aim of this study was to explore the roles of implicit and explicit attitudes in 

medication adherence. Therefore, we performed a study in which we used a questionnaire to measure 

participants’ self-reported adherence and their explicit attitudes towards medication. Subsequently, 

participants performed two SC-IATs to measure their implicit attitudes towards their medication and their 

implicit health association with medication.  

First of all, we investigated the relation between positive implicit attitudes and medication adherence. We 

expected that people with positive implicit attitudes towards their medication would have higher 

adherence than people with negative attitudes towards medication. However, our results provided no 

evidence that when people have more positive implicit attitudes, they will also report higher medication 

adherence behaviour. This could mean that positive implicit attitudes cannot explain medication adherence 

behaviour. However, it is also possible that we did not find evidence for our hypothesis due to other 

explanations. For instance, our sample was relatively small and contained participants with a variety of 

conditions (and thus medications). Furthermore, our adherence measure was an explicit self-reported 

adherence scale, and may not have been a good representation of actual adherence behaviour. We will 

discuss these explanations and their implications more extensively later. 

In our second hypothesis we expected that people, who associate their medication with health, will have a 

higher adherence than people who associate their medication with illness. However, our results provided 

no evidence that people, who implicitly associated their medication with health, would also report higher 

medication adherence. Again, one might be tempted to conclude that implicit attitudes play no role in 

medication behaviour. However, again we argue that our diverse and small sample and the self-reported 

adherence measure could also explain the lack of evidence for our hypotheses. 

Finally, in our third hypothesis, we investigated whether congruency of implicit and explicit attitudes was 

related with consistent adherence behaviour. We expected that when implicit and explicit attitudes are 

consistent, their relation with adherence will be higher than when the implicit and explicit attitudes are 

inconsistent. However, our results provided no evidence that whether implicit attitudes and explicit 

attitudes converged in the same direction, could explain whether adherence behaviour would be consistent 

as well. Yet in a related study on consumer behaviour, Friese and colleagues (2006) found that when 
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implicit and explicit attitudes diverge, participants who were under time pressure were more likely to 

perform behaviour that was consistent with their implicit attitudes, whereas participants who had no time 

pressure were more likely to perform behaviour that was consistent with their explicit attitude. Implicit 

attitudes appear to be of greater influence on behaviour in circumstances where people have limited 

capacity to make a conscious decision. In our study participants had plenty of time to answer the 

questionnaire, and there were no distractions in the labs. We argue that our participants could rely on 

conscious decision-making processes when answering their adherence measure, and that they were thus 

more likely to provide answers in line with their explicit attitudes. 

We found no evidence for any of our hypotheses, to support that there is a relation between implicit 

attitudes and medication adherence. Moreover, in a previous study on implicit attitudes and medication 

adherence in psychiatric patients, Rüsch and colleagues (2009) did not find a relation between implicit 

attitudes and adherence either. However, they argued that their adherence measure (a single dichotomous 

adherence question) might not have adequately measured adherence. Although we used a more extensive 

adherence measure in our study, we still found no results. Therefore, one could argue that implicit 

attitudes do not play a role in medication adherence. This would then suggest that medication adherence 

behaviour does not rely on implicit or automated processes. Subsequently, it would imply that adherence 

behaviour relies mainly on conscious decision-making. In other words, people would consciously make a 

decision to take their medication or not every time they should take their medication. 

However, explicit measurements can only predict part of the variance in adherence behaviour (Vermeire et 

al., 2001). This would imply that there are still other, undiscovered factors that can explain the remaining 

variance in adherence behaviour. Although we do not argue against the fact that there may be other 

factors, we still argue that implicit attitudes towards medication can predict medication adherence 

behaviour. Consecutively, we argue that there are other explanations why we did not find evidence for our 

hypotheses. 

In other behaviour related studies, implicit attitudes and automatic processes have been found to explain 

part of the variance in behaviour (Bargh & Chartrand, 1999; Friese et al., 2006). We still argue that similar 

implicit processes are relevant in explaining adherence behaviour, even though this is not reflected in our 

results. Next we provide explanations why we did not find evidence for our hypotheses. 

First of all, our sample may not have been large enough to be able to yield significant results. Not only 

was our sample relatively small, but our sample consisted of participants with a variety of chronic 

conditions. Many studies on medication adherence are conducted within a particular condition, such as 

asthma, diabetes or hypertension. These conditions require rather different approaches in treatment and 
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medication. Where asthma patients will often rely on inhalers for their medication, diabetics may need 

injections and people with hypertension will take their medication mainly in the form of pills. Because our 

study included people with any chronic condition, these differences in conditions and medications may 

have influenced our results. 

More importantly, our self-reported adherence measure may not have been a good representation of actual 

adherence behaviour. We argue that the explicit measurement of self-reported adherence is more 

influenced by explicit attitudes, than implicit attitudes. The influence of explicit attitudes over implicit 

attitudes on the adherence measure was increased, because participants had ample time and no distractions 

while answering the adherence measure. Moreover, we argue that self-reported adherence may be more 

related with conscious processes about medication and medication adherence, than actual adherence 

behaviour. Self-reported adherence may therefore provide evidence for many explicit and conscious 

determinants of adherence, but not for implicit and automatic processes. Other measurements of adherence 

may be needed to provide evidence for a relation between implicit attitudes and medication adherence. 

Additional analysis of our data provided support for the idea that implicit attitudes and explicit attitudes 

are different constructs, as our results indicate that they do not correlate with each other. This suggested 

that measuring attitudes differently means that different types of attitudes are measured. This means that 

implicit attitudes towards medication exist, and moreover, they are substantially different from explicit 

attitudes. We argue that since implicit attitudes towards medication are clearly different from explicit 

attitudes towards medication, they will also influence medication adherence behaviour independently from 

explicit attitudes.  

Furthermore, additional analyses suggested that participants, who had a more positive cognitive explicit 

attitude about their medication, also had higher intentional adherence. Our results also suggest that 

participants, who believe more that medication is harmful and overused, had a lower score on the self-

reported intentional adherence measure. However, explicit attitudes and general beliefs could only explain 

a small amount of variance in adherence. These results indicate that explicit cognitive attitudes and 

general beliefs about medication can predict a part of adherence behaviour. However, these results also 

indicate that a part of the variance in medication adherence cannot be explained by explicit measures, 

which is why we argued that implicit processes may explain this variance.  

Further analysis also revealed a relation between implicit attitudes and beliefs. Specifically, participants 

who had a more positive implicit attitude about medication also had a higher necessity beliefs score. These 

results suggested that when people believed their medication is a necessity, they were also more likely to 

implicitly regard their medication more positive. Furthermore, participants who had a stronger implicit 
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association with health than with illness had less concern beliefs about their prescribed medication. In 

other words, when people had concerns about their medication, they were more likely to implicitly 

associate their medication more with illness than with health as well. 

A recent study by Rüsch and colleagues (2009) has shown a relation between implicit attitudes and insight 

in illness and perceived need for treatment. These results appeared similar to the relation we found 

between implicit attitudes and necessity and concern beliefs. Implicit attitudes, although different from 

explicit attitudes, appeared to be related to beliefs.  

As we explained, when an IAT is used to measure the association strength between an object and an 

evaluative dimension (good-bad, positive-negative) an attitude is measured. Moreover, according to 

Banaji (2001), when the association strength between an object and specific attributes (e.g. health and 

illness) is measured, this is a measure of belief. The relation we found between concern beliefs and the 

health-illness SC-IAT supported this notion, and the health SC-IAT may have actually measured a belief. 

Additionally, we found evidence that participants, who have higher necessity beliefs about their prescribed 

medication, also have a higher cognitive explicit attitude towards their prescribed medication. When 

people believed their medication was a necessity, their cognitive explicit attitude was also more positive. 

That beliefs and explicit attitudes were related, was conform the theory of planned behaviour (Ajzen, 

1991), where beliefs influence attitudes. Subsequently we base our intentions for our behaviour on those 

attitudes. 

Our current study provided evidence that explicit attitudes and general beliefs could explain medication 

adherence, yet we found no evidence that implicit attitudes or specific beliefs can explain medication 

adherence. However, our results indicated that implicit attitudes and associations were related to beliefs. 

Although we did not find results between the specific-beliefs (concerns and necessity) and adherence, 

previous studies have proven a relationship between these beliefs and adherence behaviour (Horne & 

Weinman, 1999; Horne et al., 1999). Because we found evidence that implicit attitudes were related to 

beliefs, we argue that it remains likely that implicit attitudes could explain a part of the variance in 

adherence behaviour. 

We argue that our study could not provide evidence that implicit attitudes can explain medication 

adherence, because of our small and diverse sample. Our participants were prescribed medication for a 

variety of chronic conditions. We argue that a study with a larger and more homogenous sample could 

provide evidence for our hypotheses. A similar study could be conducted with participants with a specific 

chronic condition such as hypertension. Repeating this study within a specific chronic condition would 

allow for more precise use of pictures in the SC-IAT, and for a more specific adherence measure. 

However, the generalizability of such a study will perhaps be more limited. 
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Moreover, we argue that the self-reported adherence measure we used in our current study relied heavily 

on explicit and conscious processes, and as a result, it does not reflect the implicit aspects of adherence 

behaviour well. A self-reported adherence measure may not be a suitable adherence measure to examine 

the role of implicit processes in medication adherence. Therefore, we argue that other measurements of 

adherence behaviour could provide better evidence for a relation between implicit attitudes and medication 

adherence. Previous studies on implicit processes (Bargh & Chartrand, 1999; Friese et al., 2006) indicated 

that implicit attitudes have a greater impact on our behaviour when our explicit processing capacity is 

already limited (e.g. under time pressure). We argue that it is plausible that in normal life, situations occur 

where those capacities are limited at moments when people need to take their medication. However, our 

current study, like many other studies on medication adherence, was conducted in an experimental set-up, 

where there was no time pressure or other distraction. We argue that in order to examine the influence of 

implicit processes on medication adherence behaviour, a measure for adherence is needed that relies more 

on actual behaviour than on rational processes which reflect on that behaviour. Furthermore, the effects of 

manipulations such as time pressure or other distractions on subsequent behaviour could be further 

investigated to gain more insight into how and when we rely more on implicit processes than explicit 

processes. 

Although our study did not provide direct evidence that implicit attitudes towards medication could 

explain adherence behaviour, we were able to measure these attitudes. Moreover, we did find evidence 

that implicit attitudes towards medication were related with beliefs about medication. We argue that we 

did indeed measure implicit attitudes towards medication, and that the lack of evidence to explain 

adherence behaviour lies mainly in our adherence measure.  

We argue that we have sufficient reason to assume that implicit attitudes towards medication do exist. 

Moreover, we argue that it remains likely that implicit attitudes can explain parts of adherence behaviour 

that cannot be explained by rational processes and conscious decision making. There have been only few 

studies that have investigated implicit processes in medication adherence. Based on the results of our 

current study, we argue that more research on this topic should be carried out in the future. 



 

19 
 

5 Acknowledgements 
I would like to thank my supervisors Jaap Ham and Cees Midden, from the Eindhoven University of 

Technology, and Joyca Lacroix from Philips Research, for their expertise and their guidance throughout 

this project. I want to thank Mieke Kleppe, also from Philips Research, for helping me find the 

opportunity for this thesis and for supporting me through both professional and personal struggles I have 

faced during my thesis. Furthermore, I want to thank my boyfriend Martijn, for helping me through the 

difficult moments of my thesis. Finally I would like to thank my parents, Wim and Riky, for their 

unconditional love and support throughout my entire studies. 



 

20 
 

6 References 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 
Processes, 50(2), 179–211. 

Banaji, M. R. (2001). Implicit attitudes can be measured. In H. L. Roediger, I. L. Nairne, & A. M. 
Suprenant (Eds.), The Nature of remembering: Essays in honor of Robert G. Crowder (pp. 117–149). 
Washingtion D.C. 

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral change. Psychological review, 
84(2), 191–215. 

Bargh, J. A., & Chartrand, T. L. (1999). The unbearable automaticity of being. American psychologist, 
54(7), 462–479. 

Berger, B. A., Krueger, K. P., & Felkey, B. G. (2004). The pharmacist’s role in treatment adherence. Part 
1: Extent of the problem. US Pharmacist, 29(11), 50–54. 

Dunbar-Jacob, J., & Mortimer-Stephens, M. K. (2001). Treatment adherence in chronic disease. Journal of 
clinical epidemiology, 54(July), S57–S60. 

Fazio, R. H., & Olson, M. A. (2003). Implicit measures in social cognition research: their meaning and 
use. Annual review of psychology, 54, 297–327. 

Fishbein, M., & Ajzen, I. (2010). Predicting and Changing Behavior (p. 79). Hove, New York: Taylor & 
Francis. 

Friese, M., Wänke, M., & Plessner, H. (2006). Implicit consumer preferences and their influence on 
product choice. Psychology and Marketing, 23(September 2006), 727–740. 

Greenwald, A. G., McGhee, D. E., & Schwartz, J. L. K. (1998). Measuring individual differences in 
implicit cognition: The implicit association test. Journal of personality and social psychology, 74(6), 
1464–1480. 

Greenwald, A. G., Nosek, B. A., & Banaji, M. R. (2003). Understanding and using the Implicit 
Association Test: I. An improved scoring algorithm. Journal of Personality and Social Psychology, 
85(2), 197–216. 

Horne, R., & Weinman, J. (1999). Patients’ beliefs about prescribed medicines and their role in adherence 
to treatment in chronic physical illness. Journal of psychosomatic research, 47(6), 555–67. 

Horne, R., Weinman, J., & Hankins, M. (1999). The beliefs about medicines questionnaire: The 
development and evaluation of a new method for assessing the cognitive representation of 
medication. Psychology & Health, 14(1), 1–24. 

Karpinski, A., & Steinman, R. B. (2006). The single category implicit association test as a measure of 
implicit social cognition. Journal of personality and social psychology, 91(1), 16–32. 



 

21 
 

Krueger, K. P., Berger, B. A., & Felkey, B. (2005). and Persistence : A Comprehensive Review. English, 
22(4), 313–356. 

Lehane, E., & McCarthy, G. (2007). Intentional and unintentional medication non-adherence: a 
comprehensive framework for clinical research and practice? A discussion paper. International 
journal of nursing studies, 44(8), 1468–77. 

Mahler, C., Hermann, K., Horne, R., Ludt, S., Haefeli, W. E., Szecsenyi, J., & Jank, S. (2010). Assessing 
reported adherence to pharmacological treatment recommendations. Translation and evaluation of 
the Medication Adherence Report Scale (MARS) in Germany. Journal of evaluation in clinical 
practice, 16(3), 574–9. 

Rüsch, N., Todd, A. R., Bodenhausen, G. V., Weiden, P. J., & Corrigan, P. W. (2009). Implicit versus 
explicit attitudes toward psychiatric medication: Implications for insight and treatment adherence. 
Schizophrenia research, 112(1-3), 119–22. 

Strecher, V. I., & Rosenstock, I. M. (1997). The Health Belief Model. In A. Baum, S. Newman, J. 
Weinman, R. West, & C. McManus (Eds.), Cambridge handbook of psychology, health, and 
medicine (pp. 113–117). Cambridge: Cambridge University Press. 

Vermeire, E., Hearnshaw, H., Van Royen, P., & Denekens, J. (2001). Patient adherence to treatment: three 
decades of research. A comprehensive review. Journal of clinical pharmacy and therapeutics, 26(5), 
331–42. 

World Health Organization. (2003). Adherence to Long-Term Therapies: Evidence For Action. Retrieved 
from http://www.who.int/chp/knowledge/publications/adherence_full_report.pdf 

 



I 
 

A. Questionnaire (Dutch original) 

A.1 Onderzoek naar Medicijngebruik 
We willen u graag wat vragen stellen over uw medicijnen, uw medicijngebruik en uw mening over 

medicijnen. Daarom verzoeken we u de volgende vragenlijsten in te vullen. 

A.2 Algemeen 
Leeftijd: __________ 

Geslacht: Man / Vrouw 

Wat is uw hoogst afgeronde opleiding (of vergelijkbaar): 

o LBO (lager beroepsonderwijs) 
o MBO (middelbaar beroepsonderwijs) 
o HBO (hoger beroepsonderwijs) 
o WO (wetenschappelijk onderwijs) 
o Anders 

Bent u links of rechtshandig? 

 Links/Rechts 

Gebruikt u medicijnen die door een arts zijn voorgeschreven?  

Ja / Nee 

Gebruikt u daarnaast nog andere (niet-voorgeschreven) medicijnen? 

Ja / Nee 



II 
 

 

A.3 Medicijnen 
We willen graag een indruk krijgen van uw medicijngebruik. De volgende vragen gaan over de 

medicijnen die uw arts heeft voorgeschreven: 

Hoe vaak dient u uw medicijnen in te nemen volgens het voorschrift? 

o Meerdere keren per dag 
o Eenmaal per dag 
o Een aantal keer per week 
o Één keer per week 
o Minder dan eens per week 
o Anders, namelijk______________________________________ 

Hoeveel verschillende (voorgeschreven) medicijnen gebruikt u (ongeveer)? __ 

Hoelang gebruikt u al voorgeschreven medicijnen? 

o 0 - 6 maanden 
o 6 maanden tot een jaar 
o 1 tot 5 jaar 
o 5 tot 10 jaar 
o Langer dan 10 jaar 

Voor wat voor aandoening heeft uw arts medicijnen voorgeschreven? 

o Diabetes 
o Hart- en vaatziekte 
o COPD/Astma 
o Hoge bloeddruk 
o Anders, namelijk_______________________________________ 



III 
 

 

A.4 Uw medicijngebruik 
Veel mensen hebben een manier gevonden voor het innemen van hun medicijnen die bij hen past. Dit kan 

afwijken van de instructies op het etiket of de voorschriften van hun arts. 

Hieronder staan opmerkingen van mensen over hun medicijngebruik. Kruist u alstublieft voor iedere 

opmerking het vakje aan, dat het beste bij u past. 
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Ik verander de dosering van mijn medicijnen O O O O O 

Ik vergeet mijn medicijnen in te nemen  O O O O O 

Ik stop een tijdje met het innemen ervan  O O O O O 

Ik gebruik ze alleen als ik klachten heb  O O O O O 

Ik besluit een dosis over te slaan  O O O O O 

Ik vermijd het om ze te gebruiken als dat kan  O O O O O 

Ik gebruik ze regelmatig iedere dag  O O O O O 
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A.5 Uw mening over uw voorgeschreven medicijnen 
Hieronder zijn we geïnteresseerd in uw mening ten opzichte van uw eigen medicijnen,

 

 die zijn 

voorgeschreven door uw arts. 

-3 -2 -1 0 1 2 3  

Negatief O O O O O O O Positief 

Slecht O O O O O O O Goed 

Overbodig O O O O O O O Nuttig 

Gevaarlijk O O O O O O O Veilig 

Naar O O O O O O O Prettig 

Vies O O O O O O O Lekker 

Schadelijk O O O O O O O Genezend 

Onplezierig O O O O O O O Plezierig 

 

Hieronder zijn we geïnteresseerd in uw mening ten opzichte van het innemen 

 

van uw medicijnen. 

-3 -2 -1 0 1 2 3  

Negatief O O O O O O O Positief 

Slecht O O O O O O O Goed 

Overbodig O O O O O O O Nuttig 

Gevaarlijk O O O O O O O Veilig 

Naar O O O O O O O Prettig 

Vies O O O O O O O Lekker 

Schadelijk O O O O O O O Genezend 

Onplezierig O O O O O O O Plezierig 
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A.6 Uw opvattingen over uw voorgeschreven
We willen u graag wat vragen over uw persoonlijke opvattingen over de medicijnen die voor u zijn 

voorgeschreven. Hieronder staan opmerkingen die andere mensen hebben gemaakt over hun medicijnen. 

Geeft u alstublieft aan in hoeverre u het met ze eens bent door het bijbehorende vakje aan te vinken. Er 

zijn geen goede of foute antwoorden , we zijn geïnteresseerd in uw eigen mening. 

 medicijnen 
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Mijn huidige gezondheid hangt af van mijn medicijnen O O O O O 

Het baart me zorgen dat ik medicijnen in moet nemen O O O O O 

Mijn leven zou onmogelijk zijn zonder mijn medicijnen  O O O O O 

Zonder mijn medicijnen zou ik erg ziek zijn O O O O O 

Ik maak me soms zorgen over de lange termijn effecten van 

mijn medicijnen 
O O O O O 

Mijn medicijnen zijn me een raadsel O O O O O 

Mijn gezondheid in de toekomst hangt af van mijn 

medicijnen 
O O O O O 

Mijn medicijnen verstoren mijn leven O O O O O 

Ik maak me soms zorgen over te afhankelijk worden van mijn 

medicijnen 
O O O O O 

Mijn medicijnen voorkomen dat ik verder achteruit ga O O O O O 
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A.7 Uw opvattingen over medicijnen 
We willen u graag wat vragen over uw persoonlijke opvattingen over medicijnen in het algemeen. 

Hieronder staan opmerkingen die andere mensen hebben gemaakt over medicijnen in het algemeen. Geeft 

u alstublieft aan in hoeverre u het met ze eens bent door het bijbehorende vakje aan te vinken. Er zijn 

geen goede of foute antwoorden , we zijn geïnteresseerd in uw eigen mening. 

in het algemeen 
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Artsen schrijven te vaak medicijnen voor O O O O O 

Mensen die medicijnen gebruiken, zouden zo nu en dan even 

moeten stoppen met hun behandeling 
O O O O O 

De meeste medicijnen zijn verslavend O O O O O 

Natuurlijke remedies zijn veiliger dan medicijnen O O O O O 

Medicijnen doen meer kwaad dan goed O O O O O 

Alle medicijnen zijn vergif O O O O O 

Artsen hebben te veel vertrouwen in medicijnen O O O O O 

Als artsen meer tijd hadden voor hun patiënten, zouden ze 

minder medicijnen voorschrijven 
O O O O O 
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A.8 PANAS 
Deze vragenlijst bestaat uit 20 woorden die gevoelens en emoties beschrijven. Wij zijn geïnteresseerd in 

hoe u zich op dit moment voelt. Kruis het bijbehorende vakje aan. 

Hoe voelt u zich op dit moment? 
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1. Geïnteresseerd O O O O O 

2. Bedroefd O O O O O 

3. Opgewekt O O O O O 

4. Teneergeslagen O O O O O 

5. Sterk O O O O O 

6. Schuldig O O O O O 

7. Angstig O O O O O 

8. Vijandig O O O O O 

9. Enthousiast O O O O O 

10. Zelfverzekerd O O O O O 

11. Vlug geïrriteerd O O O O O 

12. Alert O O O O O 

13. Beschaamd O O O O O 

14. Vol inspiratie O O O O O 

15. Gespannen O O O O O 

16. Vastberaden O O O O O 

17. Aandachtig O O O O O 

18. Zenuwachtig O O O O O 

19. Energiek O O O O O 

20. Bang O O O O O 
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B. SC-IAT Stimuli 
This appendix contains the stimuli used in the SC-IATs. Picture 1 to Picture 7 show the pictures used as 

stimuli in the medication category. 

 

 

Picture 1. Medication stimulus (1) 

 

 

Picture 2. Medication stimulus (2) 
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Picture 3. Medication stimulus (3) 

 

 

Picture 4. Medication stimulus (4) 

 

 

Picture 5. Medication stimulus (5) 
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Picture 6. Medication stimulus (6) 

 

 

Picture 7. Medication stimulus (7) 
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Table 8 contains the original stimuli from the positive and negative SC-IAT, Table 9 contains the stimuli 

that were used in the health and illness SC-IAT. 

Table 1. Positive and Negative Stimuli 

Positive Stimuli Negative Stimuli 

Vrijheid Vies 

Liefde Haat 

Plezier Oorlog 

Vrede Moord 

Geluk Verdriet 

Goed Ongeluk 

Leuk Slecht 

Lekker Saai 

Prettig Overbodig 

Nuttig Eng 

 

Table 2. Health and Illness Stimuli 

Health Stimuli Illness Stimuli 

Gezond Ziek 

Leven Dood 

Welzijn Pijn 

Vitaal Beroerd 

Kwiek Kwaal 

Beter Flets 

Fit Mankement 

Sterk Slap 

Fris Stoornis 

Energiek Klacht 
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