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Preface
With this thesis I will finalise my master studies in Human-Technology Interaction at the University of 

Technology in Eindhoven. For my graduation project I joined the Brain, Body & Behaviour group at Philips 

Research in Eindhoven, where I worked from September 2010 to March 2011 with ample enthusiasm. In this  

thesis I describe two studies, in which I studied the influence of type of mindset (abstract versus concrete) on  

attitudes towards medication.



Abstract
Many people do not adhere to their medication. One reason for non-adherence might be the way people 

think about their medication. Previous research has shown that people in a concrete mindset focus more on the 

concrete features of an object, compared to people in an abstract mindset, who focus on the abstract features  

(Liberman, Trope, & Stephan, 2007). As medication typically has negative concrete outcomes (e.g. side-effects) 

and positive abstract outcomes (e.g. health benefits), an abstract mindset could cause people to focus more on 

the positive abstract outcomes and make people's attitudes towards the medication more positive. Two studies  

were conducted to investigate the influence of type of mindset (abstract versus concrete) on attitudes towards 

medication  with  positive  abstract  and  negative  concrete  outcomes.  We  expected  that  people  in  an  abstract 

mindset would have more positive attitudes towards medication than people in a concrete mindset. In the first  

study we manipulated participants' mindsets by asking “why” or ”how” questions, and in the second study we 

used  temporal  distance  to  manipulate  participants'  mindsets.  After  this  mindset  manipulation,  medication 

instructions were presented to the participants and the their attitudes towards the medication were measured. 

Additionally,  we  administered  an  (abstract-concrete)  mindset  trait  questionnaire.  Results  from both  studies 

indicated that the mindset manipulations did not induce the desired mindset and failed to influence medication  

attitudes. Results also indicated that people's natural mindset influenced medication attitudes. From these results  

we conclude that it is difficult to influence people's mindset in a real life setting, but that their natural mindset  

affects  attitudes  towards  medication.  Solutions  for  non-adherence  could  benefit  more  from  fitting  their  

persuasive strategies to a person's natural mindset instead of trying to influence this person's mindset.
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Chapter 1. Introduction

1. Introduction

Medication  can  help  many  people  who  suffer  from  a  disease  to  live  longer,  healthier  lives.  For  

medication to have the desired result, it should be taken as prescribed. However, far too often people do not take 

their  medication properly.  The extent  to which a patient  takes his or  her medication as prescribed is  being  

referred to in the literature as adherence (World Health Organization, 2003). Non-adherence can be expressed in 

different  ways,  for  example:  taking  too  little  or  too  much  medication,  taking  doses  at  the  wrong  times,  

discontinuing or failing to fill a prescription (American Society On Aging And American Society Of Consultant 

Pharmacists, 2006). 

Medication non-adherence is a major problem, with estimates of patients not taking their medication  

correctly ranging from 17% to 80%  (Krueger,  Berger  & Felkey,  2005).  Poor  adherence can lead to  higher 

mortality rates  (Simpson et  al.,  2006), more hospital  admissions and increased health care costs  (Vermeire, 

Hearnshaw, Van Royen & Denekens, 2001). So, improving medication adherence is an important goal to strive 

for.

Medication non-adherence is especially a problem for the elderly. One reason for this is the large amount 

of medication taken by this group. Ninety percent of the elderly use at least one prescription medication per  

week and 41% take more than five medications per week  (Center for technology and aging, 2009). A second 

reason is that elderly experience more chronic conditions (American Society On Aging And American Society 

Of Consultant Pharmacists, 2006) and adherence rates are lower for people with chronic conditions compared to 

people  that  take  medication  temporarily  (Osterberg  &  Blaschke,  2005).  Given  that  the  elderly  take  many 

medications and they are the group with the most problems with medication adherence, elderly are considered  

the main target group for medication adherence solutions.

Many studies have investigated the reasons for non-adherence. Results reveal that non-adherence can be 

caused by many different factors, both intentional and unintentional (Lehane & McCarthy, 2007). In an elaborate 

study, in which 1001 Americans were interviewed,  Barrett (2005) found that the main reasons for not filling 

prescriptions were costs, side effects or perceived inefficacy of the medication. Based on a literature review,  

Krueger et al. (2005) suggested that non-adherence is caused by lack of knowledge about the disease and the  

medication,  lack of  motivation and low self-efficacy.  In  another  literature  review,  Ryan (1999) argued that 

making information about the disease and medication more salient might be more effective than only providing 

information  to  improve  adherence.  Motivating  patients  to  continue  the  use  of  their  medications  seems 

particularly important for patients with diseases which show no symptoms  (Center for technology and aging, 
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2009). Based on the reviewed literature, we conclude that many factors that contribute to non-adherence, such as  

motivation and perceived inefficacy, relate to a patient's attitude towards the medication. 

Therefore, more positive attitudes towards the medication could result  in better adherence. Different 

models  for  predicting  behaviour  show that  behaviour  is  depended,  among  others,  on  attitudes  towards  the  

behaviour or on attitudes towards the outcome of this behaviour (Rosenstock, Strecher & Becker, 1988). Ajzen 

(2002) describes the theory of planned behaviour, this theory indicates that behaviour depends on a person's 

attitude towards performing the target behaviour, the subjective norm (perceived social pressure) and perceived 

behavioural  control  (the  perceived ease or  difficulty of  performing the target  behaviour).  The health  belief 

model, which applies a similar model to the health domain, suggests that people's attitudes towards medication  

depend on the belief that the behaviour will have the desired result (e.g. the health benefits of the medication) at 

acceptable costs (e.g. the side-effects of the medication) (Janz & Becker, 1984). In the present study, we mainly 

focus on changing attitudes because, as indicated, many factors that contribute to non-adherence relate to a  

patient's attitude towards the medication and medication intake.

Typically, medication has positive long-term outcomes (its positive effect on the patient's health) and 

negative short-term outcomes (e.g. side-effects). At the moment of medication intake or filling a prescription 

these short-term outcomes may be more salient than the long-term outcomes, because the short-term outcomes 

affect the patient shortly after medication intake, compared to health benefits, which often become visible on the 

long-term. This focus on the short-term outcomes may in turn lead to a negative attitude towards the medication.  

To make the patient's attitude towards the medication more positive, it seems important to make the long-term  

outcomes more salient. 

Construal level theory (CLT) explains a way to make the long-term outcomes of the medication more  

salient, compared to the short-term outcomes. Construal level theory states that thinking about psychologically 

distant objects brings people in an abstract mindset, while thinking about psychologically near objects brings  

people in a concrete mindset (Trope, Liberman & Wakslak, 2007). People in an abstract mindset focus more on 

abstract features, while people in a concrete mindset focus more on the concrete features. Abstract features can  

be described as the long-term, goal-relevant or desirability features of an object, while concrete features are the  

short-term, goal-irrelevant or feasibility features (Liberman, Trope & Stephan, 2007). Psychological distance is 

described as something that is not experienced in the present, examples of psychological distance are: physical  

distance, temporal distance, probability or social distance  (Liberman et al. 2007). This means that increasing 

psychological distance could bring people in an abstract mindset and make them focus more on the positive 

abstract outcomes of medication.

Research in areas not  related to medication management has shown that  psychological  distance can 

2



Chapter 1. Introduction

influence  people's  evaluations  of  products.  Fujita  manipulated  people's  mindsets  by  asking  participants  to 

imagine finding a sale for a DVD player either this week or three months from now. Different DVD players were 

presented to the participants. All DVD players had only positive features, but the players differed in the amount 

of abstract (desirability) and concrete (feasibility) features. Results showed that participants in the distant future 

condition were more persuaded by the abstract features of the DVD players, compared to participants in the near  

future  condition  (Fujita,  Eyal,  Chaiken,  Trope  &  Liberman,  2008).  Trope  and  Liberman  (2000) asked 

participants to give satisfaction ratings for radio's after telling them that they would buy one either in the near or  

in the distant future. The radio with the goal-relevant features had a positive abstract feature (good sound) and a  

negative concrete feature (poor clock). The radio with the goal-irrelevant features had a negative abstract feature  

(poor sound) and a positive concrete feature (good clock). There was always a preference for the radio with goal-

relevant features, but the preference was stronger in the distant future condition, which indicates that abstract  

features become more salient when people are in an abstract mindset (Trope & Liberman, 2000). A similar study, 

by Todorov, Goren and Trope (2007), shows the same pattern for when mindset was manipulated with use of  

high or low probabilities. When probability increased, a more concrete mindset was activated and as a result the 

combination of low desirable, high feasible outcomes became more attractive compared to high desirable, low 

feasible outcomes.  These high desirable,  low feasible  outcomes were found to be more attractive than low 

desirable, high feasible outcomes when probability was low (Todorov et al., 2007). These studies showed that 

type of mindset can affect attitudes towards consumer products. 

Previous research has shown that next to the influence of type of mindset on attitudes towards consumer 

products, type of mindset can also influence behaviour. Fujita, Trope, Liberman and Levin-Sagi (2006) showed 

that  inducing an abstract  mindset  enhanced self-control  behaviour.  Fujita manipulated participant's  mindsets  

directly by having them consider why (abstract mindset condition) or how (concrete mindset condition) they 

performed specific actions. After the manipulation, participants in this study were asked to hold a hand grip as 

long as possible, which was an uncomfortable action. Participants were told that it was important for the test to  

hold  the  grip  as  long  as  possible.  Participants  who  answered  “why”  questions  held  the  grip  longer  than 

participants who answered “how” questions or the baseline measure. The behaviour in this study was a form of  

self-control. Self-control can be described as acting in accordance with global high-level goals instead of local,  

low-level goals. Medication intake can be seen as a form of self-control. We argue that, in the same way as in the 

study by Fujita, an abstract mindset could improve self-control in medication adherence.

To the best of our knowledge, until now, no study has applied CLT within the medication management  

domain. The present study focusses on applying CLT to improve medication adherence. 

To summarise, we have argued that medication non-adherence is a major problem, especially among the 
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elderly. This problem could be addressed by manipulating people's mindsets; Bringing people in an abstract  

mindset might make the positive abstract outcomes of the medication more salient. This might then result in  

more  positive  attitudes  and,  eventually,  in  higher  adherence  levels.  Therefore,  in  the  current  research,  the 

following research question will be answered:

What is the influence of type of mindset (abstract versus concrete) on attitudes towards medication with 

positive abstract and negative concrete outcomes?

In the present paper we describe two studies, which both used a different mindset manipulation. In the 

first study we manipulated people's mindsets by having participants consider why or how they perform certain 

behaviours. Next, we presented participants with descriptions of different types of medication with (positive or 

negative)  abstract  and  (positive  or  negative)  concrete  outcomes.  People's  attitudes  towards  each  type  of  

medication were measured. The hypotheses for this study are described below, together with supporting theories.

In the first study we expected an interaction effect between valence of concrete outcomes and mindset  

manipulation on medication attitudes. Our expectations were based on previous research, that has shown that 

concrete features are more salient for participants in a concrete mindset  (Fujita et al., 2006) and that concrete 

features do not affect evaluations in an abstract mindset, while they do affect evaluations in a concrete mindset  

(Todorov et al., 2007). Therefore our first hypothesis states that for participants who answered “why” questions 

the  difference  between attitudes  towards  positive  and negative  concrete  outcomes  will  be  smaller  than  for 

participants who answered “how” questions.

Research has shown that for participants thinking in an abstract mindset, abstract features will become  

more salient (Fujita et al., 2006). For this reason we expected an interaction effect between valence of abstract 

outcomes and mindset manipulation on medication attitudes. Our second hypothesis stated that for participants  

who answered “why” questions the difference between attitudes towards positive and negative abstract outcomes  

would be larger than for participants who answered “how” questions.

Results of this study can be used to develop and improve persuasive technologies that focus on making 

attitudes towards medication more positive. Studies in the domain of persuasive technology have shown that 

people's  attitudes  and  behaviour  can  be  influenced  through  the  use  of  persuasive  technologies.  Persuasive 

technologies can be described as "technologies that are intentionally designed to change a person's attitude or  

behaviour  or  both"  (Ijsselsteijn,  Kort,  Midden,  Eggen & Van Den Hoven,  2006).  We argue that  persuasive 

technologies can help in addressing the attitudinal issues of medication non-adherence. Influencing attitudes and 

behaviours through technology rather than traditional face-to-face methods is especially important, because in 

most countries the population is ageing rapidly (United Nations Organisation, 2009) and at the same time there 
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will be a shortage of healthcare professionals. In these ageing societies it becomes more and more important that  

elderly people can live independently for as long as possible. Technology can provide the means to make this 

possible,  because  technology can  support  healthcare  professionals  in  helping  more  patients,  without  much 

additional labour. 

At  this moment there  are  different  initiatives that  use persuasive technology to improve medication 

adherence. Commercial pill dispensers provide reminders and release the right medication at the right time  (e-

pill, n. d.; May, 2010). These pill dispensers solve only part of the problem, because they do not motivate their  

users to take the medication. Oliveira, Cherubini, and Oliver (2010) described a social game, in which a patient's 

adherence levels are compared to adherence levels of their peers. A problem with this solution is that it only  

incorporates social competition and does not provide information to the patient or changes the patient's attitude 

towards  the  medication.  None  of  the  existing  solutions  focus  on  changing people's  attitudes  towards  their  

medication, even though attitude changes could be a valuable addition to the current solutions. Results of this  

study will provide information about the influence of abstract versus concrete mindsets on attitudes towards 

medication, which can be used to improve the current solutions or to develop new persuasive technologies.
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2. Study 1: The effect of “why” versus “how” questions on medication 
attitudes

2.1. Method

2.1.1. Design and participants

Ninety-nine Dutch participants (28 female) with a minimum age of 60 years old (M = 64.3, SD = 4.2) 

were randomly assigned to  either  the  abstract  or  the  concrete  mindset  condition.  Four  types  of  medication  

(medication with positive abstract and positive concrete outcomes (A+C+), with positive abstract and negative  

concrete outcomes (A+C-), with negative abstract and positive concrete outcomes (A-C+) and medication with  

negative abstract and negative concrete outcomes (A-C-)) were counterbalanced between participants, so that all  

participants received all four types of medication in a different order. Mindset was the between-subjects variable 

in this design and valence of abstract and concrete outcomes were both within-subjects variables. Participants 

were thanked for their participation by receiving a chance to win a Philips Wake-up light. The experiment took 

about 25 minutes to complete. 

2.1.2. Procedure

Participants, aged 60 years and older and selected randomly from a national database, were invited by e-
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Table 1: Experimental design. Every cell in the table describes one type of medication.  
Abstract outcomes are described with an 'A', concrete outcomes with a 'C'. The valence  
of the outcome is described by a '+' or '-'.

Concrete 
mindset

Abstract 
mindset

Positive

Negative 

Positive

Negative 

A+
C+

A+
C-

A-
C+

A-
C-

Positive

Negative 

A+
C+

A+
C-

A-
C+

A-
C-

Valence of 
abstract 
outcome

Valence of 
concrete 
outcome
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mail to participate in the online experiment. They could accept the invitation by clicking the link provided in the  

e-mail. Participants were then directed to the experiment. The whole experiment was in the Dutch language.

After a welcome statement and an informed consent, the mindset manipulation was introduced to the 

participant. We used “why” questions to bring participants in an abstract mindset and “how” questions to bring  

participants  in  a  concrete  mindset,  a  frequently  used  method  for  manipulating  mindsets  based  on  Freitas, 

Gollwitzer, and Trope (2004). First, participants were told what the task was about, and an example was given of 

how the questions should be answered. Participants received two diagrams (see Figure 1 for an example). The 

first diagram had 'recycling' in the top box. Participants were asked why (or how) they recycled. The answer had 

to be typed in the second box. This answer provided the next “why” (or “how”) question, and so on. The second  

task had 'maintaining social connections' in the top box. Similar as in the first task participants were asked why  

(or how) they maintained social connections.

After the manipulation, the participant was asked to imagine having been taken hypertension medication 

since two years. As the manufacturer stopped producing the medication, the participant was suddenly forced to 

change medication.  On the next  page the participant  received the first  description of  a  type  of  medication  

accompanied by six questions. 

The outcomes for the types of medication were determined on the basis of a pre-test with 17 participants  

(nine female, age: M = 64.0, SD = 3.67). Seventeen outcomes were presented to the participants and for every 
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Figure 1: Mindset manipulation for the first  
experiment.

Recyclen
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outcome attitudes were measured. One positive abstract outcome, one negative abstract outcome, one positive  

concrete outcome and one negative concrete outcome were chosen based on the average attitude scores. The  

chosen outcomes had the most positive or negative scores, combined with the lowest standard deviations. The 

chosen outcomes that were used in this experiment can be found in Table 2. Outcomes were combined to provide 

the four types of medication.

Valence Abstract outcome Concrete outcome
Positive This medicine reduces chance on 

cardiovascular diseases
This medicine is covered by your insurance

Negative The effect of this medicine has not been 
proven yet

This medicine is expensive and it is not covered by 
your insurance

Table 2: Medication outcomes used in the experiment

Attitudes towards each type of medication were measured with six questions such as 'How positive or  

negative do you feel about this medicine?' and 'How satisfied would you be with this medicine if your doctor  

would have prescribed it  to you?' answers were given on a 7-point scale. Questions were shown below the 

descriptions  of  each type of  medication.  Factor  analysis  on the six questions  of  every type  of  medication,  

revealed one factor. The six questions were averaged (Cronbach's  α=0.93) to provide one attitude score for each 

type of medication.

The Behavioural Identification Form (BIF: Vallacher & Wegner, 1989), designed to measure individual 

differences in action identification and frequently used to determine type of mindset, served as our manipulation 

check. With this manipulation check we tested whether participants were in a concrete or in an abstract mindset.  

The BIF included twenty-five actions with two descriptions for every action, one abstract and one concrete  

description. For example, 'pushing the doorbell' can be described as 'seeing if someone's home' or 'moving a  

finger'. Participants were asked which one of the descriptions fitted the action best in their opinion. For every 

abstract description chosen, one point was given. Points were summed to give the final BIF score. This made the 

final score for each participant range between zero and twenty-five. The higher the BIF score, the more abstract  

the participant's mindset. 

Because  regulatory  focus  can  influence  people's  mindsets,  we  administered  a  regulatory  focus  

questionnaire. Regulatory focus theory states that individuals with a prevention focus change their attitudes and  

behaviour to attain safety, while individuals with a promotion focus change their behaviour and attitudes to attain  

growth (Higgins, 1997). A study in which participants were primed with either prevention or promotion focus 

showed that people with a prevention focus tend to think in more concrete terms than people with a prevention  
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focus (Lee, Keller, & Sternthal, 2009). With the regulatory focus questionnaire (Higgins et al., 2001) we tested 

whether  participants  had  a  prevention  or  a  promotion  focus.  Eleven  statements  were  presented  to  the  

participants, for example 'I feel like I have made progress towards being successful in life'. Participants indicated  

how much they agreed to the given statements on a 7-point Likert scale ranging from 'totally disagree' to 'totally 

agree'. Factor analysis revealed three factors. Scores for prevention and promotion focus were recoded when  

necessary and averaged (promotion focus: Cronbach's α = 0.59, prevention focus: Cronbach's α = 0.51).

After  this,  we  asked  the  participants  for  demographical  information  such  as  age,  gender,  level  of 

education  and  medication  history.  A funnelled  debriefing  task  (based  on  Bargh & Chartrand,  2000) tested 

whether participants were aware of the tasks being related and whether participants were aware of the fact that  

the “why” versus “how” questions task was supposed to influence their attitudes towards the medication. Finally 

the participants were thanked and debriefed.

2.2. Results
From a total of 99 participants, 16 participants were excluded from the analysis.  Two of them were  

excluded because they were younger than 60 years old. The other 14 were excluded because they failed to  

answer the "why" versus "how" questions. The analysis was conducted on the remaining 83 participants.

2.2.1. Manipulation checks

The  Behavioural Identification Form was used as a manipulation check for the mindset manipulation. 

The summed BIF scores were used as dependent  variable in a t-test,  with type of mindset  (abstract  versus 

concrete) as independent variable. No difference was found between the BIF scores in the "why" ( M = 13.84, SD 

= 5.26) and "how" (M = 13.87, SD = 5.71) conditions, t(81 )= -.02, ns.

2.2.2. Hypothesis testing

We submitted the averaged medication attitude scores to a two (mindset manipulation: “why” versus  

“how” questions) by two (valence of abstract outcomes: positive versus negative) by two (valence of concrete 

outcomes: positive versus negative) repeated measures ANOVA, in which mindset manipulation was a between-

subjects variable and the valence of abstract and concrete outcomes within-subjects variables.

We  expected  that  for  participants  who  answered  “why”  questions  the  difference  between  attitudes  

towards positive and negative concrete outcomes would be smaller than for participants who answered “how”  

questions. In contrast to our first hypothesis, we did not find a significant interaction effect between mindset  

manipulation and the valence of concrete outcomes on medication attitudes, F(1, 81) = 0.80, ns. This means that 
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we did not find a difference between participants who answered "why" or "how" questions in their attitudes 

towards the positive and negative concrete outcomes of the medication.

Similarly,  we  expected  that  for  participants  who  answered  "why"  questions  the  difference  between 

attitudes towards positive and negative abstract outcomes would be larger than for participants who answered  

"how" questions. In contrast to our second hypothesis, we did not find a significant interaction effect between 

mindset manipulation and the valence of abstract outcomes on medication attitudes,  F(1, 81) = 0.41,  ns. This 

means that we did not find a difference between participants who answered "why" or "how" questions in their  

attitudes towards the positive and negative abstract outcomes of the medication.

Vallacher and Wegner (1989) showed that  people differ  in the  way they perceive the world on the 

concrete-abstract  continuum.  To  explore  whether  people's  natural  mindset  affected  medication  attitudes,  

independent of our mindset manipulation, we performed a linear regression with the BIF scores as a predictor.  

Results indicated that the BIF scores predicted attitudes towards the realistic type of medication (the medication  

with positive abstract and negative concrete outcomes), B = 0.049, t(81) = 2.19, p<.05. This effect indicated that 

when people are in a more abstract mindset, attitudes towards the medication with the positive abstract and  

negative concrete outcomes, become more positive. 

Further analysis showed that controlling for gender, age, current medication intake, trust in physicians, 

experience with medication, regulatory focus or level of education did not change the pattern of our results. 

2.3. Discussion
The goal of this first study was to study whether we could manipulate people's mindsets and in this way 

influence their attitudes towards medication.

Results of this first study indicated that our mindset manipulation, which entailed asking the “why” and 

“how” questions, failed to influence medication attitudes. Furthermore, results indicated that answering "why" 

and "how" questions did not influence our manipulation check (the  Behavioural Identification Form). These 

results indicate that the "why" versus "how" manipulation seemed to have failed in bringing participants in the  

desired mindset. Our pilot study confirms this (see Appendix B for a detailed description). In this pilot study the 

same “why” and “how” manipulation as used in the first study, was directly followed by the BIF. In this pilot  

study, no effect was found of the mindset manipulation on the BIF scores. Even though no effect was found of  

the manipulated mindset, we found that BIF scores predicted medication attitudes. We showed that the higher the  

BIF score (i.e. the more abstract descriptions participants chose), the more positive the attitudes towards the  

medication with positive abstract outcomes and negative concrete outcomes became. This effect indicated that  

10



Chapter 2. Study 1: The effect of “why” versus “how” questions on medication attitudes

there is a relationship between type of mindset and medication attitudes. 

A possible explanation for not being able to induce the desired mindset with the "why" versus "how"  

manipulation is that there was too little engagement from the participants. The "why" versus "how" manipulation 

has proven to be effective only in lab-settings (e.g. Freitas et al., 2004; Fujita et al., 2006; Smith, Wigboldus, & 

Dijksterhuis,  2008).  However,  out  study was  performed  online,  not  in  a  lab  setting.  This  means  that  the  

participants could have been distracted or may not have taken enough time to think about their answers. This 

indicates that it is difficult to use the “why” versus “how” manipulation in the real world and results might be  

restricted to lab environments. 

It seems that the "why" versus "how" manipulation did not bring participants into the desired mindset. 

However, our results indicated that people's natural mindset influenced their attitudes towards medication. This 

implies that it might be possible to influence medication attitudes by manipulating people's mindsets. For this  

reason, we performed a second experiment to explore whether another mindset manipulation would be more 

effective.

11
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3. Study 2: The effect of temporal distance on medication attitudes

3.1. Introduction
In  our  first  study,  we  did  not  find  an  effect  of  the  "why"  versus  "how"  mindset  manipulation  on 

medication attitudes. Results from the first study combined with the pilot study suggest that the "why" versus  

"how"  manipulation  was  not  successful  in  inducing  the  desired  mindset.  To  study  whether  a  different 

manipulation would be more effective in inducing the desired mindset,  we chose to use a different mindset  

manipulation in our second study. Temporal distance is often successfully used as mindset manipulation (Fujita 

et al., 2008; Liberman, Sagristano, & Trope, 2002; Trope & Liberman, 2000; Trope & Liberman, 2010)  and is 

therefore the manipulation of psychological distance that we used in this second study. 

In line with the expectations for the first study, we expected a main effect of mindset manipulation on 

medication attitudes. This expectation is based on previous research which indicated that people in a concrete  

mindset focus more on the concrete features of a product compared to participants in an abstract mindset (Fujita 

et al., 2008). This implies that participants in the near future condition will focus more on the negative concrete 

outcomes described in the medication instructions compared to participants in the distant future condition, who  

will focus more on the positive abstract outcomes. We expected that this would result in higher attitude scores  

for participants in the distant future condition than for participants in the near future condition. 

3.2. Method

3.2.1. Design and participants

One-hundred-and-sixty-one participants (47 female) with a minimum age of 60 years old (M = 65.0, SD 

= 4.02) were randomly assigned to one of the three mindset manipulation conditions (near future versus distant  

future  versus  control  condition).   Participants  all  received the same  medication description,  the  medication 

described  had  positive  abstract  outcomes  and  negative  concrete  outcomes.  The  experiment  took  about  25  

minutes to complete. 

3.2.2. Procedure

Participants, aged 60 years and older and selected randomly from a national database, were invited by e-

mail to participate in the online experiment. They could accept the invitation by clicking the link provided in the  

e-mail. Participants were then directed to the experiment. The whole experiment was in the Dutch language.

After a welcome statement and an informed consent, the participant was asked to imagine having a day 
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off,  either  tomorrow (near  future  condition)  or  a  year  from now (distant  future  condition).  We  asked  the 

participants to indicate how he or she would spend this day. Thinking about the near future condition has been  

shown to bring participants in a concrete mindset, while thinking about the distant future brings people in an 

abstract mindset (Liberman et al., 2002). Participants in the control condition were not asked to think about what 

they would do on a day off. 

Similar  to  the  procedure in the first  study,  the participant  was asked to  imagine having been taken  

hypertension medication since two years, but,  as the manufacturer stopped producing the medication,  being 

suddenly forced to change medication. Participants were told that on the next page they would find medication 

instructions, followed by some questions. To enlarge the effect of mindset manipulation, we advised participants  

in the distant future condition to look at the long-term (abstract) outcomes of the medication. We asked them to 

think about their life one year from now, with or without taking the medication. Participants in the near future  

condition were asked to look at the short-term (concrete) outcomes of the medication and to think about their life 

tomorrow, with or without the medication. Participants in the control condition did not receive an advice.

On  the  following  page,  medication  instructions  for  hypertension  medication  were  presented  to  the 

participant. The medication instructions were taken from real medication. As negative concrete outcomes, the  

side-effects were described in the medication instructions. All long-term side-effects were removed from the  

instructions and it was made clear to the participant that all side-effects could only reveal themselves on the  

short-term and lasted for a short while. As positive concrete outcomes, the health benefits were included in the  

medication instructions and it was made clear to the participant that health benefits were only long-term benefits.

Attitudes towards the medication were measured using the same questionnaire as used in study one.  

Factor analysis revealed one factor, which included all questions. Answers from the questions were averaged to  

provide the medication attitudes (Cronbach's α=0.95).

We included a manipulation check to see whether participants understood that we advised them to look 

at the long- versus short-term outcomes of the medication. In three open questions we asked participants to  

indicate what they focussed on during the attitude measurements, during reading the medication instructions and 

where we advised them to look at. Answers to the open questions were coded 1 if participants answered: 'short-

term aspects',  'side-effects',  'concrete aspects'  or  the like and 2 if  participants answered:  'long-term aspects',  

health benefits', 'abstract aspects' or the like. A missing value represented an answer that could not be placed in  

either of the two categories.

After the manipulation check, we measured positive and negative affect with the Positive And Negative 

Affect Scales  (PANAS: Watson, Clark, & Tellegen, 1988). It might be possible that positive affect influences 
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attitudes towards the medication. High positive affect represents pleasurable engagement, while low positive 

affect represents sadness. High negative affect represents unpleasurable engagement, while low negative affect  

represents calmness (Watson et al., 1988).  Participants were presented with twenty feelings and were asked to 

indicate to which extent they felt like that at that moment. Ten feelings were used to measure positive affect, for  

example 'interested' and 'alert' and ten feelings were used to measure negative affect, such as 'upset' and 'guilty'.  

Participants could indicate on a 7-point Likert scale how much they agreed to the statement 'I feel …' followed  

by one of the twenty words. Scores were averaged to provide the positive (Cronbach's  α=0.80) and negative 

affect (Cronbach's α=0.89) scores.

The PANAS scale was followed by the Behavioural Identification Form (BIF), which is described in the 

first study.

Next, we used the DS14 to measure whether participants have a type D personality (based on Denollet, 

2005). People with a type D personality are more vulnerable to chronic distress which results in an increased risk 

of, for example, heart disease and hypertension (Denollet, 2005). Due to their sensitivity to negative information, 

the distressed personality type is expected to be focussed more on negative short term medication outcomes.  

Type D personality is measured by negative affectivity and social inhibition. A person is said to have a Type D  

personality when he or she scores high on both the negative affectivity and social inhibition scales. Negative  

affectivity is defined by the tendency to experience negative emotions and social inhibition is defined by the  

tendency to  inhibit  emotions  to  avoid  social  disapproval  (Denollet,  2005).  Negative  affectivity  and  social 

inhibition are both measured by seven statements, such as 'I often feel unhappy' and 'I often talk to strangers'  

respectively.  Participants were asked to indicate on a 7-point Likert scale to what extent they agreed to the  

statements. Scores for both scales were summed and when scores from both scales were more than 15, the 

participant was scored as having a type D personality.

On the final page, the participant was asked for demographic information such as age, gender, level of 

education and medication history. After finishing, the participant was thanked and debriefed.

3.3. Results

3.3.1. Manipulation checks

We submitted the coded answers to the question: 'What did we advise you to look at?' to a one by three  

(distance manipulation: near versus distant versus control condition) ANOVA. Results indicated that participants  

in the distant future condition gave more answers related 'I was advised to look at the long-term outcomes (M = 

1.52,  SD = 0.51), than participants in the near future condition (M = 1.14,  SD = 0.36) and participants in the 
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control condition (M = 1.22, SD = 0.44), F(2, 50) = 4.26, p < .02.

To  test  whether  participants  were  consciously focussing  on  the  abstract  or  concrete  properties,  we 

submitted the coded answers to the question: 'What did you focus on?' to a one by three (distance manipulation: :  

near versus distant versus control condition) ANOVA. Results indicated no significant difference between the 

distance manipulations on the answers, F(2, 123) = 0.41, ns. 

We submitted the attitude scores to a t-test with the coded answers to the question: 'What did you focus 

on?' as dependent variable. A significant effect was found of the focus of participants on medication attitudes,  

t(124) = -7.40, p < .001. Results indicated that participants with a short-term focus had lower attitudes towards  

the medication (M = 3.04, SD = 1.32) than participants with a long-term focus (M = 4.64, SD = 1.07).

We submitted the BIF score to a t-test with distance manipulation (near versus distant) as independent 

variable. No significant effect was found of distance manipulation on BIF scores, t(108) = -0,35, ns. 

3.3.2. Hypothesis testing

We submitted the averaged medication attitude scores to a t-test with with temporal distance (near versus  

distant) as independent variable. We expected that participants in the distant future condition would have higher 

medication attitudes compared to participants in the near future condition. No significant difference was found 

between participants in the near and distant future conditions on attitudes, t(108) = 0.73, ns. 

To see whether we could replicate results from the first study, where people's natural mindset influenced  

medication attitudes, we submitted the averaged medication attitude scores to a linear regression with the BIF 

scores as predictor. Results indicated that the BIF scores predicted people's attitudes towards the medication, B = 

0.074, t(147) = 3.31, p < .001. Which indicates that when people's natural mindsets become more abstract, their 

attitudes towards the medication become more positive. 

We submitted the attitude scores to a linear regression with the positive affect scores as predictor. Results 

indicated that positive affect predicts medication attitudes, B = 0.34, t(151) = 2.07, p < .05. This effect indicates 

that when participants have higher positive affect, their attitudes towards the medication become more positive.  

Furthermore, a correlation analysis shows a significant relation between BIF scores and positive affect scores, r  

= .173, p < .05. To check whether the effect of positive affect on medication attitudes was mediated by people's  

natural mindsets, we performed a mediation analysis with positive affect as independent variable, medication 

attitudes as dependent variable and BIF as mediator. Bootstrapping (based on Preacher and Hayes, 2008) results 

indicated that the indirect effect of positive affect on medication attitudes through BIF (ab path) is significant,  

(CI = 0.013 to 0.22). With the mediator added to the model, the direct effect between positive affect and attitudes 
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towards medication became insignificant. Which means that when people have more positive affect, they get a  

more abstract mindset and as a result their attitudes towards the medication become more positive. The effect is 

visualised in Figure 2. 

Controlling for age, gender, education, medication intake, medication history, type D or negative affect 

did not change the pattern of our results.
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Figure 2: a: The direct effect of positive affect on medication attitudes.  
b: The mediated effect of positive affect on medication attitudes through  
BIF scores. Standardised regression coefficients and significance levels  
are provided.
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4. Discussion
The goal of the current research was to investigate the influence of type of mindset (abstract versus  

concrete) on attitudes towards medication with positive abstract and negative concrete outcomes.

Two studies were performed to answer the research question. In the first study we used a "why" versus 

"how" mindset manipulation, and presented participants with medication. We measured their attitudes towards  

this medication. The second study had the same set-up, but used a temporal distance mindset manipulation.

Results of the first study indicated that our "why" versus "how" manipulation did not influence people's  

mindset  or  attitudes  towards  medication.  However,  results  also  indicated  that  people's  natural  mindset  did 

influence medication attitudes.

Results of the second study indicated that our temporal distance manipulation also did not influence 

people's mindset or attitudes towards medication. Similarly as in the first study, results indicated that people's  

natural mindset influenced medication attitudes.

In both studies, our mindset manipulations did not influence attitudes towards medication. Furthermore, 

results from our manipulation check in the second study suggests that participants remembered that they were  

advised to focus on either the long- or short-term effects. It seems that this advice was somehow overruled by 

people's natural mindset when reading the medication instructions. These results indicated that the used mindset  

manipulations were not successful  in inducing the desired mindset,  even though participants understood the 

instructions.

However, in previous research the same mindset manipulations have been shown to be successful in 

manipulating people's mindset. Different reasons can be appointed for why the same manipulations were not 

effective in our studies. One reason could be that we used attitudes towards medication as dependent variable.  

Medication is a more personally relevant and more emotionally loaded product, due to their direct connection 

with health, compared to consumer electronics such as a radio or DVD player. In previous research these last  

items were used in the experiments. It could be possible that for health related and emotionally loaded products,  

people will  fall  back into their  'natural'  mindsets,  even after a mindset manipulation. However,  in our pilot  

studies there was no mention of medication,  and still  our mindset  manipulations were not  effective.  Which 

indicates that another reason should be found for why the manipulation was not effective.

Another reason for the failure of our mindset manipulations could be the way that the experiments were 

conducted. Previous construal level theory research has always been performed in a lab environment, while our 

studies were performed online.  This means that,  in our studies it  was not  possible to keep all  confounding 
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variables constant and we were unable to request the dedicated attention of our participants to fully engage in  

our manipulation tasks. This may have led to a weaker effect of our manipulations. The experimental setting  

could have affected the influence of the mindset manipulation in multiple ways. Firstly, because participants  

could have been distracted, they could have been less engaged during the experiment. Engagement has proven to 

be important  for mindset  manipulations to work (A. Freitas,  personal communication, December 23,  2010).  

Secondly,  being  in  a  familiar  environment  could  have  made  participants  less  susceptible  to  mindset 

manipulations. Thirdly it could be that the familiar environment is already linked to a certain mindset, which 

makes their mindset more difficult to manipulate in comparison with a lab setting, in which the participants  

might  have been for the first  time.  Fourthly,  in our studies participants did not meet  the experimenter.  The 

participants  might  have  been  less  motivated  to  help  the  experimenter  and  perform well  in  the  experiment 

compared to an experiment performed in a lab setting, where a participant usually meets the experiment leader.

For  the  construal  level  theory these  results  mean  that  it  might  be  difficult  to  manipulate  people's 

mindsets in real life. A certain level of engagement is needed for the fragile manipulations to work. A. L. Freitas  

mentioned that he had always thought of mindset effects as relatively delicate, as subjects have to immerse  

themselves in the mindset task (personal communication, December 23, 2010). However, in real life this level of  

engagement cannot be guaranteed, because people are easily distracted. This implies that persuasive technology 

that works mainly based on findings from the CLT, might not be effective in persuading people to change their  

behaviours.

For  medication management  research the present  results  give us  more insights in  why people  have 

negative attitudes towards their medication. This is important when solutions need to be found to solve the 

adherence problem. Previous research has found that natural mindsets vary across people (Vallacher & Wegner, 

1989).  The  present  research  underscores  these  findings  and  shows  that  abstractness  of  people's  mindset  

influences attitudes towards medication. More research is needed to study whether people's natural mindsets also 

influence adherence.

Previous research has shown that positive affect brings people in an abstract mindset (Isen & Daubman, 

1984). The present research underlines this finding. Furthermore we found an indirect effect of positive affect on 

medication attitudes  through people's  natural  mindsets.  Which shows that  it  might  be possible  to  influence 

medication attitudes with use of positive affect, even in a field setting. More research is needed in which positive  

affect is manipulated to influence attitudes towards medication through mindsets.

As described, a limitation of this study was that the study was not performed in a lab, so it was not  

possible to control for every confounding variable. However, performing this study in the field gave us more  

insights in the effects of our manipulations in their real environments. Future research can provide more insights 

18



Chapter 4. Discussion

in whether mindset manipulations in a real environment are possible and why our mindset manipulations did not  

influence  either  attitudes  or  BIF  scores.  Further  research  could  also  study  the  effectiveness  of  mindset  

manipulations in real life. One manipulation that is frequently used is showing participants several large letters  

composed of repetitions of a given small  letter,  and asking to identify either the small  or  large letter.  This 

manipulation has been successfully used to manipulate mindset  (Smith et al., 2008; Wakslak & Trope, 2009). 

Identifying the small letter will make participants focus more on details, and thus think in a concrete mindset,  

while identifying the large letter will  make participants focus on the global aspects and induces an abstract  

mindset (Navon, 1977). 

A limitation of our second study is that only one type of medication is tested, namely the medication 

with positive abstract features in combination with negative concrete features. For a full design, attitudes would  

also have been measured for medication with negative abstract and positive concrete features. However, the  

medication with negative abstract and positive concrete outcomes is not realistic for most types of medication. In 

our study we corrected for positive versus negative thinking by measuring type D and positive and negative 

affect. Controlling for these variables did not affect the pattern of the results.

Another limitation of our study was that we measured people's attitudes towards the medication, not  

their medication intake behaviour. For this reason, more research is needed to study the influence of people's  

natural mindsets and positive affect on medication adherence.

For  persuasive technology the results  of  this  study show the importance of  taking into account the 

differences between people. The importance of personalising persuasive technologies has already been proven in  

previous  research  (Kaptein,  Lacroix,  &  Saini,  2010;  Kaptein,  Markopoulos,  Ruyter,  &  Aarts,  2009).  A 

personalised approach towards better adherence could take into account whether people have a natural tendency 

towards a concrete or an abstract mindset. Interactive medication instructions could for example prevent people 

in a concrete mindset  to be exposed to the long list  of side-effects that  most  medication has.  Some people 

mentioned in the comments that they do not look at medication instructions at all, because they are deterred by 

the long list of side-effect and therefore will feel a strong reluctance to take any medication. The interactive 

medication instructions will enable those people to read the relevant information in the medication instructions  

without being deterred by the side-effects. This could be done for example with an application on a patient's  

phone, computer, or a system in the pharmacy. For people in an abstract mindset this is not needed, because they 

discount the short-term effects and focus on the long-term health benefits. More research is needed to find out  

which interventions are most suitable for people in abstract or concrete mindsets.

Persuasive technology could  also create  a  fit  between the patient's  mindset  and  the  presentation of 

information. Previous research has shown that a fit between regulatory focus and message concreteness makes a  
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message more persuasive (Lee et al., 2009). So, to improve medication adherence, persuasive technology could 

present the long-term effect of the medication in a more concrete way. The abstract health benefits, or the health 

risks that the patient risks when not taking the medication, could be made explicit with use of concrete language  

or pictures. Zaalberg and Midden (2010) use a similar solution for enhancing responses to climate change risks, 

in which they make the flooding experience, which would otherwise have been an abstract concept, concrete for  

their  participants.  This  concrete  experience  motivated  participants  to  evacuate  the  virtual  environment  and  

increased the motivation to buy flood insurance in real life. In a similar way, making effects of using or not using  

the medication concrete for the patient could improve adherent. A more comprehensive overview on possible  

solutions for persuasive technology can be found in appendix D.
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Appendix A. Pilot 1: Side-effects in medication instructions

Introduction
Medication instructions often include a long list of possible side-effects. In this pilot test we study 

the effect of explicitly naming these side-effects. The goal of this test is to study how much these side-effects 

influence  attitudes  towards  the  medication.  We  expect  that  the  more  side-effects  are  mentioned  in  the 

medication instructions, the lower the attitudes towards the medication will become.

Method
Forty-nine participants (22 female, age: M = 26.3, SD = 7.7) were randomly assigned to one of the 

three conditions (no side-effects, short list of side-effects versus full list of side-effects).

Similar as in the two studies described in this thesis, participants were asked to imagine having to  

take hypertension medication. Medication instructions of a real medicine were shown. In one condition the 

instructions  did  not  contain any side-effects,  in  one condition  only the  most  frequent  side-effects  were  

shown,  and  in  one  condition  all  side-effects  were  mentioned.  Attitudes  towards  the  medication  were 

measured using the same questions as used in study one. Answers to the six questions were averaged to 

provide an attitude score (Cronbach's α = .88).

Results
We submitted the attitude score to a one by three (amount of side-effects shown: none, only the 

frequent, all side-effects) ANOVA. A significant effect of amount of side-effects was found, F(2,48) = 7.45, 

p  < .001. Results indicated that participants that received the medication instructions with no mention of  

side-effects had the highest attitude scores (M = 4.72,  SD = 0.64), followed by the medication instruction 

with only the most frequent side-effects (M = 4.18,  SD = 1.05), medication instructions that contained all 

side-effects received the lowest attitude scores (M = 3.48, SD = 0.97).

Discussion
Results  indicated  that  when  more  side-effects  were  mentioned  in  the  medication  instructions,  

people's attitudes towards the medication became lower. These results indicate that it is important to make 

these side-effects (the negative concrete outcomes of the medication) less salient, to make attitudes towards  

medication more positive. Bringing participants into an abstract mindset could focus people more on the 

abstract outcomes and less on the concrete outcomes of the medication.
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Appendix B. Pilot 2: "why" versus "how" manipulation

Introduction
In the analysis of study 1, no significant effect was found of the "why" versus "how" manipulation  

on  medication  attitudes.  Additionally  no  significant  effect  was  found  of  the  "why"  versus  "how" 

manipulation on the BIF (Behavioural Identification Form). These null effects could be explained in different 

ways.  One explanation could be that  "why" versus "how" manipulation did not get  participants into the 

desired  mindset.  A second  explanation  could  be  that  the  "why"  versus  "how"  manipulation  did  get 

participants into the desired mindset, but only for a short period of time, too short perhaps to answer the  

questions for the different types of medication and too short to lead to significant effects of the manipulation 

check. To explore which of these explanations is most likely to explain our results, we performed a pilot test.  

With this test we examined to what extend the "why" versus "how" manipulation was effective in bringing 

people into the desired mindset, by having participants answer the "why" versus "how" questions, directly 

followed by the BIF.

We expected that participants would choose more abstract descriptions in the BIF after answering 

"why" questions, compared to participants that answered "how" questions. This expectation was based on 

previous  research  where  it  was  found  that  participants  in  an  abstract  mindset  chose  more  abstract 

descriptions in the BIF (Liberman & Trope, 1998) and research that had found that "why" questions bring 

people in an abstract mindset (Freitas, Gollwitzer & Trope, 2004). 

Method
Thirty participants participated in this pilot (13 female, with age: M = 32.3, SD = 10.8). Participants 

were randomly assigned to either the "why" or the "how" questions condition. The test was performed on  

paper and took about 15 minutes to complete.

On the first page participants receive the same "why" versus "how" manipulation as described in  

section 4.1.2. The manipulation was directly followed by the BIF.

Results
Every abstract description chosen in the BIF was scored 1, and every concrete description chosen 

was scored as 0. Scores were summed to arrive at the final score, which corresponded to the total number of  

abstract  descriptions  chosen.  These  scores  were  used  as  dependent  variable  in  a  t-test,  with  mindset  

manipulation ("why" versus "how" questions) as independent variable. In contrast to our expectations no 

significant effect was found of mindset manipulation on the number of abstract decisions chosen (t(28) = 

0.70, ns). This means that the number of abstract descriptions chosen does not significantly differ between 
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participants that answered "why" questions (M = 13.87, SD = 4.45) and participants that answered "how" 

questions  (M =  12.67,  SD =  4.91).  The  effect  size  of  this  test  was  relatively low (r  = 0.12),  so  528 

participants would be needed to provide a significant effect, if it exists. 

Discussion
Results have shown no significant effect of the "why" versus "how" manipulation on the number of 

abstract  descriptions  chosen  in  the  BIF.  Therefore,  we  conclude  that  the  manipulation  is  ineffective  in  

inducing the desired mindset, even for a short period of time. This result might explain the absence of a  

significant effect of the "why" versus "how" manipulation on medication attitudes in study one. In the second 

study a different manipulation was used to explore other ways to influence people's mindsets.
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Appendix C. Pilot 3: Psychological distance 

Introduction
After the first study, we planned on using a different construal level manipulation for the second 

study. Temporal distance is often successfully applied to change people's mindsets  (For example: Förster, 

Friedman  &  Liberman,  2004;  Liberman,  Sagristano  &  Trope,  2002;  Trope  &  Liberman,  2000).  We 

performed a pilot test in which we first asked participants to imagine to perform a behaviour in the near or  

distant future. On the same page there was a task in which they were asked to make categories for different  

words, related to the behaviour participants were asked to imagine to perform in the near or distant future  

(this procedure was adapted from Liberman, Sagristano & Trope, 2002). 

We  expected  that  participants  would  make  broader  and  fewer  categories  in  the  distant  future 

condition compared to the near future condition (based on results by Liberman, Sagristano, & Trope, 2002). 

When people are in an abstract mindset, the categories that they make are more global, and for this reason  

they make fewer categories compared to people in a concrete mindset  (Liberman, Sagristano,  & Trope, 

2002).

Method
Thirty participants participated in this pilot (13 female, age: M = 33.9, SD = 13.4). Participants were 

randomly assigned to the near or distant future condition. The test was performed on paper and took about 15 

minutes to complete.

Participants received a questionnaire with two pages. Each page contained a short scenario and 38 

related objects. We asked participants to make categories with these objects. The scenarios that were used 

are: 'Imagine that you will sell things at a jumble sale this weekend' (Or in the distant future condition: 'in the 

summer of 2011') and 'Imagine that you have an physical examination in two days' (or: 'in half a year').  

Words for the first  scenario were for example: a clock, t-shirts and coffee maker. Words for the second 

scenario contained for example:thermometer, bandage and monitor.

Results
For both scenarios the amount of categories made by the participant were counted. We submitted the 

amount of categories into a two (mindset manipulation: near versus distant future) by two (scenario: jumble  

sale versus hospital) repeated measures ANOVA. Mindset manipulation was a between-subjects variable and 

scenario a within-subjects variable. No significant effect was found of type of mindset on the amount of  

categories made (F(1, 28) = 0.41, ns). Means and standard deviations can be found in Table 3.
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Scenario Mindset manipulation Mean amount of categories Standard deviation

Jumble sale Near 6.87 2.48

Distant 6.2 2.04

Hospital Near 5.6 2.35

Distant 5.33 2.02

Table 3: Means and standard deviations for amount of categories.

Discussion
Results have shown no significant effect of the near versus distant future mindset manipulation on  

the amount of categories made. One reason for this null effect could be that the scenario was too short and  

not  engaging enough to bring participants  into the  desired mindset.  Therefore  we chose to  use  a  more  

engaging manipulation in the second experiment. We asked participants what they would do on a day off 

either tomorrow or tomorrow in one year.
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Appendix D. Persuasive technologies: possible solutions
In this section, we will describe different possible solutions for persuasive technologies, on the basis  

of results found in this study.

In this study we found a significant effect of positive affect on attitudes towards medication through  

type of natural mindset. It could be the case that it is easier to influence positive affect than to influence  

people's mindsets directly. For this reason a better result could be found when positive affect is influenced, to  

improve adherence. This can be used in persuasive technologies in different ways. For example, a reminder  

system could show positive images or sounds that increase positive affect, when it is time for the patient to 

take his or her medication. Another possibility is showing these positive stimuli on the medication bottle (see 

Figure 3). These stimuli can change regularly and be adapted to the patient. 

Results of this study indicated that natural mindsets vary between people and that a person's natural 

mindset affects attitudes towards medication. An opportunity for persuasive technology lies in personalising 

persuasive messages to personality traits (see also (Kaptein, Lacroix, & Saini, 2010). One of these traits can 

be a person's natural mindset. An example of persuasive technology could be one that generates personalised 

medication instructions based on a patient's natural mindset. For example in these medication instructions for  

a  patient  with  a  concrete  natural  mindset,  less  side  effects  could  be  presented  (see  Figure  4).  These  

medication instructions would only show the relevant information for the patient, and would be presented as 

an addition to the regular medication instructions.
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Previous research has found that creating a fit between regulatory focus and the representation of  

information makes the information more  persuasive  (Lee,  Keller,  & Sternthal,  2009).  In  a  similar  way, 

persuasive  technology could  create  a  fit  between  a  person's  natural  mindset  and  the  representation  of 

persuasive information. For example, for a patient with a concrete mindset, the abstract health benefits of the 

medication (or the disadvantages of not taking the medication) could be presented in a more concrete way 

(an example can be found in Figure 5).
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Figure 5: An example of persuasive technology that creates a fit  
between a person's natural mindset and the presentation of  
information.
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Appendix E. "why"/"how" mindset manipulation 
In dit onderdeel willen wij u een gedachte-experiment laten doen. Dit gedachte-experiment is 
bedoeld om uw aandacht te vestigen op HOE u doet wat u doet.

Voor alles wat we doen is er een manier waarop we het doen. Bovendien kunnen we vaak een 
algemeen doel in ons leven terugbrengen tot hele specifieke gedragingen. Bijvoorbeeld, zoals 
de meeste mensen streeft u waarschijnlijk naar uzelf gelukkig voelen. HOE kunt u dit doen? 
Misschien door te zorgen dat u zich beter voelt over uzelf. HOE kunt u hiervoor zorgen? 
Misschien door mensen te helpen. HOE kunt u mensen helpen? Misschien door een studente te 
helpen door aan haar experiment mee te werken. HOE kunt u aan haar experiment 
meewerken? Bijvoorbeeld door, zoals op dit moment, een vragenlijst in te vullen. 

Voor deze oefening vragen we u een zelfde denkoefening te doen als hierboven beschreven 
staat. Wij vragen u hierbij te denken aan de volgende activiteit: 'recyclen'. Uw denkstappen 
kunt u opschrijven in onderstaand diagram. Er zijn geen goede of foute antwoorden. U kunt 
misschien meerdere mogelijkheden bedenken, hiervan hoeft u er maar één te noemen.
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De tweede oefening is hetzelfde, alleen vragen we u nu te denken aan de volgende activiteit: 
'het onderhouden van sociale relaties'. Schrijf hieronder weer uw denkstappen op.
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In dit onderdeel willen wij u een gedachte-experiment laten doen. Dit gedachte-experiment is 
bedoeld om uw aandacht te vestigen op WAAROM u doet wat u doet.

Voor alles wat we doen, is er een reden WAAROM we dit doen. Bovendien is vaak de 
achterliggende reden waarom we dingen doen terug te herleiden tot een algemeen levensdoel 
dat we hebben. Bijvoorbeeld, op dit moment vult u een vragenlijst in. WAAROM doet u dit? 
Misschien omdat u deze studente graag wilt helpen. WAAROM wilt u deze studente graag 
helpen? Misschien helpt u over het algemeen graag mensen. Maar WAAROM helpt u graag 
mensen? Misschien omdat u zich dan beter voelt over uzelf. WAAROM wilt u zich beter voelen 
over uzelf? Misschien omdat u zichzelf dan gelukkiger voelt. 

Voor deze oefening vragen we u een zelfde denkoefening te doen als hierboven beschreven 
staat. Wij vragen u hierbij te denken aan de volgende activiteit: 'recyclen'. Uw denkstappen 
kunt u opschrijven in onderstaand diagram. Er zijn geen goede of foute antwoorden. U kunt 
misschien meerdere mogelijkheden bedenken, hiervan hoeft u er maar één te noemen.
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De tweede oefening is hetzelfde, alleen vragen we u nu te denken aan de volgende activiteit: 
'het onderhouden van sociale relaties'. Schrijf hieronder weer uw denkstappen op.
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Appendix F. Stimulus experiment 1

Voor dit onderzoek is het belangrijk dat u zich in kunt leven in iemand die medicijnen gebruikt. Probeer u in  

te  beelden dat  u  al  twee  jaar  medicijnen  slikt  tegen hoge bloeddruk.  Helaas  stopt  de  fabrikant  met  de 

fabricage van uw medicijn en moet u overstappen naar een ander medicijn. In overleg met uw arts wordt een 

nieuw medicijn voorgeschreven. Het doel van zowel het oude als het nieuwe medicijn is om te zorgen dat u 

gezond blijft en geen hart- en vaatziekten krijgt.

U  krijgt  nu  4  omschrijvingen  van  medicijnen  te  zien  van  medicijnen  tegen  hoge  bloeddruk.  Over  elk 

medicijn vragen wij uw mening.

A+C+:

Dit medicijn verkleint de kans op hart- en vaatziekten.

Dit medicijn wordt vergoed door uw zorgverzekering.

A+C-:

Dit medicijn verkleint de kans op hart- en vaatziekten.

Dit medicijn is erg duur en wordt niet vergoed door uw zorgverzekering.

A-C+:

Van dit medicijn heeft men de werking nog niet aan kunnen tonen.

Dit medicijn wordt vergoed door uw zorgverzekering.

A-C-:

Van dit medicijn heeft men de werking nog niet aan kunnen tonen.

Dit medicijn is erg duur en wordt niet vergoed door uw zorgverzekering.
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Appendix G. Attitude measurement 

Hoe positief of negatief bent u over dit medicijn?

Zeer negatief Neutraal Zeer positief

1 2 3 4 5 6 7

Zou u dit medicijn innemen als uw arts het voorgeschreven zou hebben?

Zeker niet Neutraal Zeker wel

1 2 3 4 5 6 7

Hoe tevreden zou u zijn met dit medicijn als uw arts het voorgeschreven zou hebben?

Zeer ontevreden Neutraal Zeer tevreden

1 2 3 4 5 6 7

Hoe aantrekkelijk vindt u dit medicijn?

Zeer onaantrekkelijk Neutraal Zeer aantrekkelijk

1 2 3 4 5 6 7

Hoe positief of negatief bent u over het innemen van dit medicijn?

Zeer negatief Neutraal Zeer positief

1 2 3 4 5 6 7

Hoe wenselijk is het dat u specifiek dit medicijn voorgeschreven krijgt?

Zeer onwenselijk Neutraal Zeer wenselijk

1 2 3 4 5 6 7
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Appendix H. Behavioural Identification Form

In dit onderdeel vragen wij naar uw voorkeuren voor verschillende omschrijvingen van 
hetzelfde gedrag. Ieder gedrag kan op verschillende manier beschreven worden. Bijvoorbeeld 
“het typen van een artikel”, “op toetsen drukken” en “een mening uiten” kunnen alle drie 
verwijzen naar hetzelfde gedrag. In deze taak zijn wij op zoek naar uw voorkeuren voor 
omschrijvingen van bepaald gedrag. Op de volgende pagina's vindt u verschillende 
beschrijvingen van gedrag. Na ieder gedrag worden twee verschillende omschrijvingen getoond 
die op het gedrag betrekking hebben.

Een voorbeeld:

Een college bijwonen:
In een stoel zitten/ Kennis opdoen

Uw taak is om de omschrijving te kiezen die voor u het gedrag het best omschrijft. Er zijn geen 
goede of foute antwoorden mogelijk. Mensen verschillen in hun voorkeuren voor 
omschrijvingen voor acties. Kies voor elke actie één omschrijving die uw persoonlijke voorkeur 
heeft.

Kies 1 optie:

Een lijst maken:
Voorbereiden/ Dingen opschrijven

Lezen:
Pagina's omslaan/ Kennis opdoen

Bij het leger gaan:
Het land beschermen/ Inschrijven

Kleding wassen:
Verwijderen van geurtjes uit de kleding/ 
Kleding in de wasmachine stoppen

Een appel plukken:
Iets te eten pakken/ Een appel van een tak af 
halen

Een boom kappen:
Een bijl hanteren/ Brandhout halen

Een kamer opmeten:
Voorbereiden voor herinrichten/ Een meetlint 
gebruiken

Schoonmaken:
Properheid laten zien/ Stofzuigen

Een muur verven:
Kwaststreken aanbrengen/ De kamer er frisser 
uit laten zien

De huur betalen:
De woning aanhouden/ Geld overmaken

Planten verzorgen:
De planten water geven/ De kamer er leuk uit 
laten zien

De deur op slot doen:
Sleutel in het slot steken/ Het huis beveiligen

Stemmen:
De verkiezingsuitslag beïnvloeden/ Een vinkje 
zetten met een rood potlood

In een boom klimmen:
Een goed uitzicht verkrijgen/ Vasthouden aan 
takken

Een persoonlijkheidstest invullen:
Vragen beantwoorden/ Onthullen hoe u in 
elkaar zit

Tandenpoetsen:
Het voorkomen van tandbederf/ Tandenborstel 
bewegen in de mond

Een tentamen maken:
Vragen beantwoorden/ Kennis tonen

Iemand groeten:
Hallo zeggen/ Vriendelijkheid tonen
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Het weerstaan van verleidingen:
Nee zeggen/ Discipline hebben

Eten:
Voeding binnenkrijgen/ Kauwen en slikken

Een tuin telen:
Zaadjes planten/ Verse groenten verkrijgen

Autorijden:
Een route volgen/ Het platteland zien

Een gaatje laten vullen:
Uw tanden beschermen/ Naar de tandarts gaan

Praten tegen een kind:
Een kind iets leren/ Simpele woorden 
gebruiken

Aanbellen:
Op de bel drukken/ Kijken of iemand thuis is
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Appendix I. Regulatory Focus Questionnaire

De volgende vragen gaan over specifieke gebeurtenissen in uw leven. Geeft u bij iedere 
stelling aan in hoeverre u het eens bent met de stelling.

Helemaal mee oneens/ Mee oneens/ Enigszins mee oneens/ Niet mee oneens,niet mee eens/ Enigszins mee 

eens/ Mee eens/ Helemaal mee eens

1:  In vergelijking met de meeste mensen, ben ik meestal niet in staat het meest optimale 
uit het leven te halen.

2: In mijn jeugd deed ik vaak iets dat mijn ouders niet tolereerden.

3: Het is vaak voorgekomen dat ik iets volbracht had wat ervoor zorgde dat ik 
gemotiveerd werd om harder te werken.

4: Ik werkte vaak mijn ouders op hun zenuwen tijdens mijn jeugd.

5: Tijdens mijn jeugd was ik meestal erg gehoorzaam.

6: Vroeger gedroeg ik me vaak op een manier die mijn ouders aanstootgevend vonden.

7: De dingen die ik probeer doe ik meestal goed.

8: Ik ben vaak in de problemen gekomen door niet voorzichtig genoeg handelen.

9: Vaak vind ik mijn resultaten niet goed genoeg.

10: Ik heb het gevoel dat mijn acties hebben gezorgd voor een succesvol leven.

11: Ik heb weinig hobby's of activiteiten in mijn leven waar ik gemotiveerd voor ben.
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Appendix J. Demographical questions

Wat is uw geslacht?:

Man/ Vrouw

Wat is uw leeftijd?:

Hoe vaak neemt u voorgeschreven medicijnen?:

Nooit/ Bijna nooit/ Soms/ Wekelijks/ Dagelijks 

è Neemt u deze medicijnen voor een chronische conditie?: 

Ja/ Nee

 

Over het algemeen genomen heb ik vertrouwen in de beslissingen van mijn arts.: 

Helemaal mee oneens/ Mee oneens/ Enigszins mee oneens/ Niet mee oneens,niet mee eens/ Enigszins mee 

eens/ Mee eens/ Helemaal mee eens

 

Wat zijn gemiddeld genomen uw ervaringen met voorgeschreven medicijnen?: 

Meestal negatief/  Vaak negatief/  Soms negatief/  Neutraal/  Soms positief/  Vaak positief/  Meestal positief/ 

n.v.t.

 

Wat is uw hoogst afgeronde opleiding?:

Basisschool/ VMBO/ HAVO/ VWO/ MBO/ HBO/ WO/ Anders, nl....
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Appendix K. Funnelled debriefing

Wat denkt u dat het doel van deze vragenlijst was?

Wat denkt u dat wij probeerden te onderzoeken met deze vragenlijst?

Denkt u dat de verschillende onderdelen enigszins gerelateerd waren?
Ja/nee

Zo ja: In welk opzicht?

Hadden uw antwoorden uit de ene taak invloed op antwoorden in een andere taak?
Ja/nee

Zo ja: Hoe?

Waar lette u het meest op bij de medicijnbeschrijvingen?

Heeft u verder nog opmerkingen over de vragenlijst?

43 



Appendices

Appendix L. Near/distant future mindset manipulation 

Distant future:

Stel, u heeft over een jaar een dag vrij. Denk even na over wat u die dag zou doen en typ dit in onderstaand 

tekstblok. Schrijf dit op in minimaal 2 zinnen.

Onderdeel A
Voor dit onderzoek is het belangrijk dat u zich inleeft in iemand die medicijnen gebruikt. Probeert u zich  

voor te stellen dat u al twee jaar medicijnen slikt tegen hoge bloeddruk. Helaas stopt de fabrikant met de 

fabricage van uw medicijn en moet u overstappen op een ander medicijn. In overleg met uw arts wordt een 

nieuw medicijn voorgeschreven. Het doel van zowel het oude als het nieuwe medicijn is om te zorgen dat u 

gezond blijft en geen hart- en vaatziekten krijgt.

Op de volgende pagina krijgt u een bijsluiter van een medicijn tegen hoge bloeddruk te zien. Hierna worden  

er een paar vragen gesteld over dit medicijn. Denkt u bij het lezen van de bijsluiter vooral aan de toekomst. 

Let hierbij op wat er op de lange termijn gebeurt met uw lichaam en uw gezondheid. Hoe zou u zich voelen  

over bijvoorbeeld een jaar als u het medicijn niet in zou nemen en hoe zou u zich voelen over een jaar als u  

het medicijn wel in zou nemen.
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Near future:

Stel, u heeft morgen een dag vrij. Denk even na over wat u die dag zou doen en typ dit in onderstaand 

tekstblok. Schrijf dit op in minimaal 2 zinnen. 

Onderdeel A
Voor dit onderzoek is het belangrijk dat u zich inleeft in iemand die medicijnen gebruikt. Probeert u zich  

voor te stellen dat u al twee jaar medicijnen slikt tegen hoge bloeddruk. Helaas stopt de fabrikant met de 

fabricage van uw medicijn en moet u overstappen op een ander medicijn. In overleg met uw arts wordt een 

nieuw medicijn voorgeschreven. Het doel van zowel het oude als het nieuwe medicijn is om te zorgen dat u 

gezond blijft en geen hart- en vaatziekten krijgt.

Op de volgende pagina krijgt u een bijsluiter van een medicijn tegen hoge bloeddruk te zien. Hierna worden  

er een paar vragen gesteld over dit medicijn. Denkt u bij het lezen van de bijsluiter vooral aan morgen. Let  

hierbij op wat er op de korte termijn gebeurt met uw lichaam en uw gezondheid. Hoe zou u zich morgen 

voelen als u het medicijn niet in zou nemen en hoe zou u zich morgen voelen als u het medicijn wel in zou 

nemen.

45 



Appendices

Appendix M. Medication instructions

Bijsluiter
Patiënteninformatie Enalapril Maleaat Mylan 10 mg, tabletten 

September 2010 

BIJSLUITER: INFORMATIE VOOR GEBRUIKERS 

Enalapril Maleaat Mylan 10 mg, tabletten 

Enalaprilmaleaat  

 

Lees goed de hele bijsluiter voordat u dit geneesmiddel gaat gebruiken 

• Bewaar deze bijsluiter. Misschien heeft u hem later weer nodig. 

• Geef dit geneesmiddel niet door aan anderen, want het is alleen aan u voorgeschreven. Het kan schadelijk zijn 

voor anderen, ook al hebben zij dezelfde klachten als u.   

 

Waarvoor wordt dit middel gebruikt? 

Enalapril wordt voorgeschreven bij mensen met een hoge bloeddruk. Mensen met een hoge bloeddruk voelen daar 

op de korte-termijn in het algemeen niets van. Hoge bloeddruk is ook geen ziekte, maar geeft meer kans op hart-  

en vaatziekten op de lange-termijn. Als de bloeddruk is verhoogd, stroomt het bloed te krachtig door de vaten. Dit  

is schadelijk voor de bloedvaten. Beschadigde bloedvaten verhogen de kans op een beroerte (herseninfarct of 

hersenbloeding) en ernstige hartziekten, zoals hartkramp en hartfalen.

Enalapril behoort tot de ACE-remmers. Het verlaagt de bloeddruk en verbetert de pompkracht van het hart. ACE 

is de afkorting van een enzym dat een rol speelt bij de spanning van de spiertjes rond de bloedvaten. Door het  

ACE te remmen vermindert de spanning in deze spiertjes. Hierdoor worden de bloedvaten ontspannen en wijder.  

Het bloed kan daardoor beter doorstromen en de bloeddruk gaat omlaag.

Door ACE-remmers scheiden de nieren ook meer zout (natrium) uit met de urine. Dit helpt ook de bloeddruk 

omlaag te brengen.

Enalapril verlaagt dus de bloeddruk, waardoor er op de lange-termijn minder kans op is een hart- en vaatziekte, 

zoals een beroerte.

 

Als u stopt met het innemen van dit middel 
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Stop niet  met  het  innemen van enalaprilmaleaat,  tenzij  uw arts  u  zegt  te  stoppen.  Wanneer  u  stopt  kan  uw  

bloeddruk weer toenemen. Wanneer de bloeddruk te hoog wordt kan dit op de lange-termijn effect hebben op uw 

nieren en hart. 

 

Mogelijke bijwerkingen 

Zoals elk geneesmiddel kan Enalapril Maleaat Mylan, op de korte-termijn, bijwerkingen hebben, al krijgt niet 

iedereen daarmee te maken. Mocht u last krijgen van een bijwerking dan gebeurt dit meestal in de eerste dagen na 

inname van het eerste tablet. In de meeste gevallen verdwijnt een bijwerking na een aantal weken vanzelf. De 

volgende bijwerkingen kunnen optreden tijdens het gebruik van dit geneesmiddel: 

 

Zeer vaak (bij meer dan 1 op de 10 patiënten)  

          • wazig zien, hoest, misselijkheid, zwakheid.  

 

Vaak (bij meer dan 1 op de 100, maar bij minder dan 1 op de 10 patiënten)  

          • hoofdpijn, flauwvallen;  

          • pijn op de borst; 

          • diarree, buikpijn, veranderde smaakbeleving, vocht vasthouden (oedeem),        vermoeidheid; 

          • huiduitslag, allergische reactie/angioneurotisch oedeem: zwelling van gezicht,    ledematen, lippen, tong 

of keel;  

 

Soms (bij meer dan 1 op de 1.000, maar bij minder dan 1 op de 100 patiënten)  

          • bloedarmoede, angst, een gevoel van verhoogd bewustzijn of een beverig gevoel           (veroorzaakt door 

een lage bloedsuikerspiegel), verwarring, slaperigheid,   moeilijkheden met slapen, zenuwachtigheid, tinteling of 

gevoelloosheid van de huid,     draaierig gevoel; 

          • lage bloeddruk (waardoor u mogelijk last krijgt van duizeligheid bij het opstaan)

          • loopneus, zere keel en heesheid, moeilijkheden met ademhalen; 

          • darminhoud kan niet worden voortbewogen (ileus), braken, obstipatie, gebrek aan eetlust, droge mond; 

          • brandende, irriterende pijn van de maag met een leeg gevoel en honger, met     name wanneer uw maag 

leeg is, overmatig zweten, jeuk, haarverlies, eiwit in uw urine (gemeten bij onderzoek); 

          • impotentie, spierkrampen, blozen, oorsuizen, lusteloosheid, hoge           lichaamstemperatuur; 
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Zelden (bij meer dan 1 op de 10.000, maar bij minder dan 1 op de 1.000 patiënten)  

          • vreemde dromen, slaapproblemen; 

          •  verminderde bloedtoevoer naar vingers en tenen waardoor ze rood en pijnlijk    worden (syndroom van 

Raynaud), vocht op de longen, loopneus of zere neus; 

          •  longontsteking  (tekenen  kunnen  zijn  hoest,  hoge  lichaamstemperatuur  en         moeilijkheden  met 

ademhalen); 

          • pijn, zwelling of zweren in de mond, infectie of pijn en zwelling van de tong,      nierproblemen zoals lage 

rugpijn en minder plassen; 

          • erg rode huid, blaren, vervellen; 

          • borstontwikkeling bij de man;  

 

Krijgt u veel last van een bijwerking? Of heeft u een bijwerking die niet in deze bijsluiter staat? Neem dan contact 

op met uw arts of apotheker. 

 

Hoe bewaart u dit middel? 

Buiten het bereik en zicht van kinderen houden. 

Bewaren in de goed gesloten, originele verpakking, beneden 25°C. 

Bewaar ze niet in een andere verpakking, omdat ze dan door elkaar kunnen raken. 

Gebruik dit middel niet meer na de uiterste houdbaarheidsdatum. 

 

Aanvullende informatie 

          • De werkzame stof in dit middel is enalaprilmaleaat. Enalaprilmaleaat helpt de bloeddruk te verlagen en  

verlaagt op deze manier de kans op hart- en vaatziekten.

          •  De  andere  stoffen  in  dit  middel  zijn:  natriumwaterstofcarbonaat,  gepregelatineerd        zetmeel, 

maïszetmeel, lactosemonohydraat, magnesiumstearaat.  De 10 mg en 20    mg tabletten bevatten ook ijzeroxide 

(E172). 
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Appendix N. Manipulation check study 2

Waar heeft u op gelet bij het beoordelen van het medicijn? (in volgorde van belangrijkheid, waarbij de eerste  

eigenschap het belangrijkste is)

Waar heeft  u op gelet  bij  het  lezen van de bijsluiter?(in volgorde van belangrijkheid,  waarbij  de  eerste  

eigenschap het belangrijkste is)

Waar vroegen wij u op te letten bij het lezen van de bijsluiter?
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Appendix O. Positive and Negative Affect Scales
PANAS (positive and negative affect scale watson, 1988)

 

Op deze pagina worden een aantal verschillende gevoelens en emoties beschreven. Wij willen graag weten  

hoe u zich op dit moment voelt. Geeft u voor iedere stelling aan in hoeverre u zich zo voelt op dit moment.

Helemaal mee oneens/ Mee oneens/ Enigszins mee oneens/ Niet mee oneens, niet mee eens/ Enigszins mee 

eens/ Mee eens/ Helemaal mee eens

 

Ik voel me enthousiast

Ik voel me van streek

Ik voel me vastberaden

Ik voel me schuldig

Ik voel me beschaamd

Ik voel me geïnteresseerd

Ik voel me overstuur

Ik voel me trots

Ik voel me geïnspireerd

Ik voel me bang

Ik voel me angstig

Ik voel me aandachtig

Ik voel me rusteloos

Ik voel me prikkelbaar

Ik voel me uitgelaten

Ik voel me alert

Ik voel me vijandig

Ik voel me actief

Ik voel me nerveus

Ik voel me sterk
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Appendix P. Type D Questionnaire
 

De volgende vragen gaan over uw persoonlijkheid. Geeft u voor de volgende stellingen aan in hoeverre u het  

eens bent met de stelling.

 

Helemaal mee oneens/ Mee oneens/ Enigszins mee oneens/ Niet mee oneens, niet mee eens/ Enigszins mee 

eens/ Mee eens/ Helemaal mee eens

1: Ik maak makkelijk contact met mensen

2: Ik maak me dikwijls druk over onbelangrijke zaken

3: Ik maak vaak een praatje met onbekenden

4: Ik voel me vaak ongelukkig

5: Ik ben vaak geïrriteerd

6: Ik voel me vaak geremd in de omgang met anderen

7: Ik zie de zaken somber in

8: Ik vind het moeilijk om een gesprek te beginnen

9: Ik ben vaak slecht gehumeurd

10: Ik ben een gesloten persoon

11: Ik houd andere mensen liefst wat op een afstand

12: Ik maak me dikwijls zorgen

13: Ik zit vaak in de put

14: Ik weet niet waarover ik moet praten met anderen 
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