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Abstract 

The current study investigates the effect of exposure of an aged-progressed self-portrait on exercise 

behavior. This intervention is thought to improve a person’s future self-continuity, which is the degree 

with which the present self can identify with the future self. Such overlap is important for future-

oriented behavior to occur. The current study expands on previous work by investigating the effect of 

the intervention over time using objective data collected during the participants daily life. The sample 

from which this data was collected consisted of 42 people recruited at the TU Eindhoven and were 

aged between 18 and 30 and all current or former students. Exercise behavior was collected over three 

weeks, consisting of one baseline week and two experimental weeks, using an activity tracker worn 

by the participant. Each day of the experimental period, the participant was either presented with a 

current or aged-progressed self-portrait. The results suggest that exposure to an aged self-portrait did 

not influence exercise behavior. The only significant predictor for exercise behavior in the current 

study was time, where a general decrease over time was observed. These results question the 

effectiveness of the intervention on actual, long term behavior. Future research should investigate 

what caused the lack of the expected effect, to see if the fault lies in the current setup or in the 

theoretical foundations. Nevertheless, this study is the first to study the effectiveness of a future time-

continuity intervention using aged self-portraits in daily life on objectively measured exercise 

behavior. Despite the unexpected results, future research is still advised.   
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Introduction 

Many people are not sufficiently physically active (World Health Organization (WHO), 2018) and 

this is problematic, as a sedentary lifestyle can result in a host of detrimental consequences for one’s 

health (WHO, 2018). In fact, some people claim that “sitting is the new smoking” (Slachta, 2017). To 

be specific, regular physical exercise contributes to the prevention of several risk factors regarding 

your general health such as hypertension, overweight, and obesity. Furthermore, it is associated with 

improved mental health, delay in the onset of dementia and improved quality of life (WHO, 2018). As 

such, effort should be made to issue interventions aimed at changing behavior such that people engage 

in healthier, more active behavior. However, changing behavior in the domain of health is a difficult 

task and results remain inconclusive as to which method is most effective in promoting the desired 

behavioral change (Van Achterberg et al., 2011).  

The reason that this is difficult to instantiate is that people do not always value the outcomes 

of exercising enough to make it a priority in their life (Teixeira, Carraça, Markland, Silva, & Ryan, 

2012).  One of the reasons for this might be that the benefits and costs of exercising only become 

apparent in the future. Future outcomes of present actions are uncertain and hence subject to 

discounting. Discounting is a term that describes why people attribute less value to future benefits and 

costs (Parfit, 1984). As such, people exhibit a natural tendency to prefer immediate gratification over 

delayed rewards, which offers an explanation as to why people have such difficulty in engaging in 

health behavior consistently (Hall & Fong, 2003). The long-term outcomes of exercising, such as 

improved general health, are easily overshadowed by the immediate outcomes of exercising, such as 

fatigue or muscle ache. 

Not only is the future in general uncertain, but you yourself are also variable over time. Both 

internal and external changes can manifest themselves in numerous ways. Of particular interest in this 

research is the degree to which you are able to identify with your future self.  The strength of this 

identification between the present self and the future self, called future self-continuity, can influence 

future-oriented decision making (Gelder, Luciano, Weulen Kranenbarg, & Hershfield, 2015; 

Hershfield, 2011). If this continuity is high, a person will identify strongly with their future self. On 
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the other hand, if the continuity is low, a person can consider their future self to be a different person 

altogether (Hershfield, 2011; Jamison & Wegener, 2010). Of course, if you do not identify strongly 

with your future self, but rather perceive your future self to be a stranger, I argue that you are less 

likely to engage in future-oriented behavior. Specifically, if you do not perceive yourself to be the 

recipient of future rewards resulting from your present actions, I argue that you are less likely to 

engage in those actions, especially if these actions are perceived as averse.  

Exercise behavior is a good example of a behavior that only yields lasting rewards in the 

future. As such, it can be argued that by improving a person’s future self-continuity, exercise behavior 

can also be stimulated. This hypothesis is tested in the study by Rutchick et al. (2018), whose results 

suggest that by improving this future self-continuity, an increase in exercising behavior can be 

observed. This result was obtained by letting the participants write a letter to their future self with a 

time horizon of either three months or twenty years in the future. Both conditions let the participants 

imagine the future, to rule out the potential confound that thinking about the future in itself causes the 

behavioral change. Their results indicate that the participants who wrote a letter to themselves in 

twenty years engaged significantly more often and longer in exercising behavior than the three 

months group. This was measured over a period of either two or ten days.  The authors argue that 

writing such a short letter makes the future self more salient and consequently improves the continuity 

between the present and future self. 

 Another method aimed at improving the future self-continuity makes use of age-progressed 

self-portraits. In the domain of financial decision making, Hershfield et al. (2011) found that people 

who were exposed to an age-progressed self-portrait allocated significantly more money to their 

retirement fund as compared to a control group who either interacted with a present self-portrait or an 

age-progressed virtual rendering of a different person. As such, participants in this study also made 

more future-oriented decisions, albeit not in the domain of physical activity. Nevertheless, the 

technique examined could be applied to the domain of health as well. 

Despite the results obtained thus far, I argue that the conclusions derived from these previous 

studies by Hershfield et al. (2011) and Rutchick et al. (2018) leave some important issues open. The 
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former studied only changes in behavioral intentions caused by the intervention but not changes in 

actual behavior. The latter studied short-term and self-reported changes in behavior but not changes 

in long-term objective behavior. Yet only actual behavior maintained over a longer period of time can 

successfully improve one’s health. Moreover, a behavioral intention in the domain of physical activity 

does not necessarily translate to actual behavior (Rhodes & De Bruijn, 2013). Research regarding the 

actual change in physical activity as a result of the aforenoted interventions is lacking. The current 

study will try to fill this gap in the existent literature. In order to do so, the next section will further 

examine the underlying mechanisms responsible for the proposed behavioral change. Also, in these 

sections, more detail is provided on motivation, procrastination and exercising behavior. 

Literature review 

Exercising and the future 

In the introduction, it was stated that people do not engage in exercising behavior since they do not 

value its outcomes enough to make it a priority in their lives. However, this is not to say that they do 

not value the outcomes per se. In a meta-analysis by Santos, Sniehotta, Marques, Carraça, & Teixeira 

(2017) it has been suggested that the motives people have for trying to lose or maintain weight, a 

condition linked to a lack of physical activity (WHO, 2018), include: “to improve health and prevent 

diseases; to improve wellbeing; and to improve fitness condition”, among others. These reasons thus 

illustrate that people are aware of the fact that being overweight is unhealthy, also in the long term, 

and aim to undertake action to remedy this problem. As such, it can be argued that they value being 

healthy, but are for some reason ineffective in making lasting behavioral changes to support this goal. 

Here, we observe an incongruency between behavioral intention and actual behavior. For physical 

activity, such an intention-behavior gap is not uncommon (Rhodes & De Bruijn, 2013). 

 While having the intention to perform a specific behavior is important for the actual execution 

of that behavior, it is not the only contributing factor. Within Campbell’s paradigm, a model of 

behavioral change, it is stated that the costs of the specific behavior involved should also be 

considered (Kaiser, Byrka, & Hartig, 2010). Exercising is a behavior that is associated with a 
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significant degree of costs. These costs can be physical, such as muscle ache and fatigue. However, in 

a review by Rees et al. (2006) the reasons for young people not to partake in exercising include a wide 

variety of other objections. These include, but are not limited to: “not feeling competent enough to 

take part; negative reactions from peers over skill and choice of activity; feelings of inertia and 

conflicting interests; self-consciousness about bodies” (Rees et al., 2006). These objections make it 

less likely for people to engage in exercise behavior in the first place, as the short term costs are 

considered to be high. And this is problematic for the following reason. As we have seen in the 

introduction, future costs and benefits are downsized due to discounting. This implies that the future 

costs as a result of not exercising are evaluated as less profound than the costs of exercising in the 

present. Parfit (1984) describes this phenomenon in the following fashion: “when we imagine pains in 

the further future, we imagine them less vividly, or believe confusedly that they will somehow be less 

real, or less painful’’ (p. 161). 

 The reason that the future is evaluated differently than the present lies in its inherent 

uncertainty. The idiom “A bird in the hand is worth two in the bush” rings true for a reason. 

Hershfield (2011) identifies a number of reasons as to future outcomes are often perceived as less 

important. First of all, the needs of the present are often more pressing than the needs of the future.  In 

the present, we face many competing demands on our time in the form of work, family and other 

obligations (Teixeira et al., 2012). Worrying about the future is not always a priority or even a 

possibility. Another reason for the fact that immediate gratification often takes precedent over delayed 

rewards is that present rewards may feel more arousing and emotional than future rewards and hence 

“more real” (Hershfield, 2011). This, coupled with the fact that people are inherently unable to 

realistically picture the future (Hershfield, 2011), makes it very hard to make future-oriented decisions 

for most of us. 

As such, in order to make a person more likely to exercise, the discounted value of the future 

outcome should outweigh the present costs. This implies that either the rate of discounting should be 

modified or the value of the future outcome should be increased in order to change behavior to be 

more future-oriented. The devaluation attributed to the discount rate compounds relative to the length 
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of the time period that is considered in the decision process. However, this time period is not 

necessarily objective. Rather, it can be considered to be subjective (Soman et al., 2005). Since it can 

be considered subjective, it can be manipulated externally. This can be done by a so-called time 

perspective intervention. Such an intervention manipulates the period of time a person takes into 

consideration when making a decision such that the future outcomes are perceived to be temporally 

closer to the present (Hall & Fong, 2003). And indeed, research suggests that people who are subject 

to such an intervention are made more aware of the long-term implications of their present actions. 

Specifically in the context of physical activity, Hall & Fong (2013) indicate that participants subject 

to a time perspective intervention engaged significantly more in physical exercise than those who 

were not subject to such an intervention. Still, the employed intervention was quite intensive as it 

consisted of three 30-minute classroom sessions involving education and activities aimed at shifting 

the participant’s time perspective to be more future-oriented. For people reluctant to engage in 

physical activity in the first place, this might prove too much of a hurdle to overcome.  Nevertheless, 

this research indicates the feasibility of such an intervention and provides further evidence that the 

perspective of time plays an important role in the tendency to engage in physical activity (Lens, 

Paixão, Herrera, & Grobler, 2012). A limited future time perspective makes it less likely to engage in 

physical exercise (Gellert, Ziegelmann, Lippke, & Schwarzer, 2012).  

 

Exercising, procrastination, and motivation 

People may have the goal of being healthy in the future but fail to undertake action in the present to 

achieve this goal through a variety of reasons outlined in the section above. When we deliberately 

delay a certain course of action, even though we know this will make us worse off in the long run, we 

engage in procrastination (Steel, 2007). Physical activity is a task which we tend to procrastinate on, 

especially when it is seen as unfavorable or aversive (Sirois & Pychyl, 2013). We do this because in 

the present moment engaging in physical activity leads us into a negative mood, and by not engaging 

in the task we experience a short-term positive mood as a result of not engaging in the negatively 

perceived task (Sirois & Pychyl, 2013). However, this benefit is only incurred in the short term, as the 
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act of procrastination in itself leads to a more negative perception of the delayed task (Sirois & 

Pychyl, 2013; Steel, 2007). This would suggest that when we skip on physical activity through 

procrastination, we may see it as more averse and are less likely to engage in it in the future. It has 

been shown that a positive affective response to exercise is associated with greater motivation to 

exercise (Kwam & Bryan, 2010) and at the same time suggesting that a negative affective response 

results in less motivation to exercise. This leads to a negative spiral in which is becomes less and less 

likely that a person will engage in exercise behavior. 

 High levels of procrastination are linked to a reduced level of motivation (Lee, 2005). 

Moreover, it has been suggested that lack of motivation is one of the objections raised against 

engaging in physical activity is (Teixeira et al., 2012). As such, it can be argued that raising 

motivation can inhibit procrastination and consequently promote physical activity.  

According to Self-Determination Theory (SDT), motivation can come in two forms; intrinsic 

and extrinsic (Ryan & Deci, 2000). Intrinsic motivation is defined as doing an activity because of its 

inherent satisfaction, while extrinsic motivation refers to doing an activity for reasons outside of the 

activity itself (Teixeira et al., 2012). Both types of motivation can promote physical activity. 

However, intrinsic motivation and integrated regulation, a subcomponent of extrinsic motivation, are 

suggested to promote physical activity the most (Teixeira et al., 2012). Integrated regulation means 

that the motives people have to engage in a behavior are brought into congruence with one's values 

and needs and is therefore more integrated in their sense of self (Deci & Ryan, 2008; Ryan & Deci, 

2000). It is still classified as extrinsic motivation because it is more concerned with the outcomes of a 

certain activity, such as long-term health and wellbeing and feeling fit, than the inherent interest or 

enjoyment of the activity (Ryan & Deci, 2004). I argue that the methods outlined in the introduction 

thought to improve future-self continuity are effective because they promote integrated regulation 

extrinsic motivation, which in turn spurs behavioral change. 
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Motivation and future self-continuity 

Future self-continuity describes the overlap we experience between the current self and the future self. 

Depending on this continuity, people might identify strongly with the future self or go so far as to 

consider their future self to be a different person altogether (Hershfield, 2011; Jamison & Wegener, 

2010). To add to the complexity, there exist multiple future selves, depending on the considered time 

horizon. For example, both who I think I will be in 5 days and 5 years are future selves, but they are 

not necessarily identical to each other.  

Regardless of which future self is considered, if a person’s future self-continuity is low, they 

are less likely to make future-oriented decisions and vice versa (Gelder et al., 2015; Hershfield et al., 

2011). By improving future self-continuity, the present self is able to identify more strongly with the 

future self. As we have seen before, integrated regulation extrinsic motivation is related to the 

integration of values and needs within the self. As such, it can be argued that by aligning the future 

and present self through future self-continuity interventions, the values and needs of the future self 

come into congruence with those of the present self. This in turn stimulates more future-oriented 

decision making, in this case in the form of more physical activity, as we have also seen in Rutchick 

et al., (2018). The question that remains, however, is what causes this integration between the present 

and future selves. 

 

Construal-level theory and psychological distance 

The present and the future are separated by time. As such, there is a certain temporal distance between 

the two, which accounts in part, for the lack of overlap between the present and future self 

(Hershfield, 2011). The temporal distance is a dimension of the psychological distance. Psychological 

distance, in turn, is part of the Construal-Level Theory (CLT) and can be defined as a subjective 

experience that describes how close or far away a certain event is from the present self  (Trope & 

Liberman, 2010).  

 Within CLT, a construal describes how an individual perceives and interprets the world 

around them. There are high-level and low-level construals. A high-level construal can be seen as a 
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relatively abstract, coherent, and top-down mental representations, compared to a low-level construal 

which is a more concrete and bottom-up representation (Trope & Liberman, 2010). When individuals 

are psychologically distant from an event, they construe it at the abstract high-level. When they are 

psychologically close, they tend to focus on the concrete low-level attributes (Soman et al., 2005). 

This means that if the psychological distance to the future self is larger, the future self also becomes 

more abstract and, as a result, less vivid (Hershfield et al., 2018). 

 Apart from temporal, there are other ways in which an event might be removed from the 

present-moment self (Trope & Liberman, 2010). The future self can be argued to be both temporally, 

socially and hypothetically distant from the present self. Temporal because the future self by 

definition only exists in the future. Social because it has been shown that people can consider their 

future self to be a different person altogether (Hershfield, 2011; Jamison & Wegener, 2010). Hence, 

they are unlikely to perform actions that would benefit their future self instead of their present self, if 

their continuity is low.  Finally, the present and the future self are hypothetically distant because the 

future is inherently uncertain. When considering interventions aimed to improve the future self-

continuity all these dimensions should be considered. 

 An event which might occur in ten years' time chronologically might not be perceived as 

equally distant for different persons (Lens et al., 2012). As such, the temporal distance is not 

experienced the same for different people. People with a short future time-perspective (FTP) 

experience a given chronological time interval in the future as psychologically longer than people 

with a long FTP (Lens et al., 2012). This means that the temporal distance towards the future self for 

people with a short FTP is per definition larger than for people with a long FTP. This further implies 

that the future self for people with a short FTP is more abstractly construed. 

 When the future self is more abstract, the social distance also become larger (Stephan, 

Liberman, & Trope, 2011). Moreover, a greater social distance results in less familiarity, less 

similarity to the self, and in less allocation of resources to that social entity (Stephan et al., 2011). 

This ties in with the fact that perceived similarity to the future self is thought to be one of the 

responsible factors for a good future-self continuity (Hershfield, 2011). 
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 As such, there seems to be a relation between both temporal and social psychological 

distance. The further in the future a future self is considered, the less familiar that future self is to the 

present self and the less likely the present self is to undertake action that will only benefit the future 

self. 

 

Intervention effectiveness 

How then, do both future self-continuity interventions work in improving the alignment between the 

present and future self? I argue that both these methods work by making the future self more concrete. 

A concrete phenomenon is construed in such a way that the psychological distance is short (Trope & 

Liberman, 2010). This is also implied by research suggesting that the vividness by which the future 

self is imagined is one of the key components responsible for the associated behavioral change 

(Gelder et al., 2015; Hershfield, 2011; Hershfield et al., 2018). 

 To recapitulate, the psychological distance towards the future self determines how vivid and 

similar we perceive the future self. Both these concepts are responsible for a strong future self-

continuity (Hershfield, 2011; Hershfield et al., 2018). The shorter the distance, the more we perceive 

the future self to be in line with the present self. The more in line these two entities are, the more 

likely it is that we will undertake future-oriented actions. Also, the overlap of values between 

multiples selves has been linked to motivation (Deci & Ryan, 2008; Ryan & Deci, 2000).  I argue that 

this is why both interventions described in the introduction are effective.  While the underlying 

principle is thus the same for both the aged self-portrait and the letter-writing task to improve future 

self-continuity, there are also some notable differences. 

 It has been shown that the written word promotes thinking about events in a more abstract, 

high-level manner, while pictures promote thinking about events in a more concrete, low-level 

manner (Rim et al., 2015). Given this difference, the method that would make the future self more 

concrete and thus psychologically close would be the preferred method to improve future self-

continuity. This line of reasoning would suggest that the use of pictures would be most effective.   
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 However, that is not to say that the writing task is ineffective per se. We have seen that 

Rutchick et al. (2018) found evidence to suggest an increase in future self-continuity as a result of the 

letter-writing task. It seems to be the case that the nature of the considered object is important as to 

which of the two methods is most effective. It has been suggested that, in order to convey information 

about objects or events, pictures function best when they represent near objects or events and words 

function best when they represent distal objects or events (Amit, Algom, & Trope, 2009). This would 

suggest that, when a person’s psychological distance towards the future self is large, the use of the 

written word is more effective to improve the future self-continuity, even though it promotes thinking 

about the future self more abstractly. Alternatively, when a person’s psychological distance towards 

the future self is small, the use of a picture would be more effective to improve the future self-

continuity, as it reduces the psychological distance to the future self and makes it more concrete. To 

conclude, I believe the effectiveness of the interventions is influenced by the initial psychological 

distance towards the future self and hence mediated by the future self-continuity. 

 

Research question & hypothesis 

In the domain of physical activity, an age-progressed virtual rendering can be considered an untested 

method to improve future self-continuity, a concept which has been shown to promote physical 

exercise (Rutchick et al., 2018). It can be argued that this approach works by reducing the 

psychological distance to the future self, making it more concrete and vivid. 

 Excitant literature regarding future self-continuity only studied short-term self-reported 

changes in behavior or changes in behavioral intentions caused by the intervention but not changes in 

long-term actual behavior. Therefore, in the current research, the effect of exposure to an age-

progressed rendering on objectively measured exercising behavior will be investigated over a two-

week period. This results in the following research question: 

 

What is the effect of presenting an age-progressed virtual self-portrait on a person’s exercising 

behavior over a period of two weeks? 
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By answering this research question, a novel and possibly fruitful method to promote exercising 

behavior will be examined. Since the underlying mechanisms are similar as in the research by 

Rutchick et al. (2018), I expect an increase in exercise behavior as a result of the intervention leading 

to the following hypothesis: 

 

H1: Participants who are presented with an age-progressed virtual self-portrait engage in more 

exercising behavior over a period of two weeks than participants who are not presented with such a 

portrait. 

 

The current study also has some exploratory objectives. First of all, it is assumed that an improved 

future self-continuity is the catalyst for behavioral change as a result of exposure to an age-progressed 

virtual self-portrait. As such, the mediating effect of future self-continuity on exercise behavior will 

be investigated. It is expected that an increase in future self-continuity also leads to an increase in 

exercise behavior. Secondly, not much is known regarding the effectiveness of the intervention over 

time, as it has only been employed in short term scenarios. This paper will therefore further explore 

the effect of the intervention over time.  

Method 

Design 

The study design is a randomized controlled trial involving longitudinal data. Over a course of three 

weeks, the participant’s daily exercising behavior (EB) was measured using motion tracking 

wristbands. The first week was used to set a baseline level of EB. After this week, the experiment 

continued for another two weeks where the participants were assigned to one of two conditions. Half 

of the subjects were exposed to an age-progressed self-portrait, serving as the experimental condition, 

and the other half was exposed to a non-age-progressed self-portrait, serving as the control condition. 

Both self-portraits were presented on a daily basis during this two week period.  
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 Using this setup, the dependent variable is EB which is measured on 21 occasions. 7 of these 

observations are measured in the baseline period and 14 observations were measured during the 

experimental period. As such, EB is a continuous variable measured within-subject. The independent 

variables are the between-subject factor condition, consisting of 2 levels for either exposure to the 

aged or non-aged self-portrait, and the continuous variable measurement moment. 

 

Participants 

For this study, a random sample based on convenience consisting of 42 participants was recruited 

through the ARCHIE participant database of the TU Eindhoven. As such, all participants either were 

or had been students at the TU. Participants recruited in this way had to be between 18 and 30 years of 

age and should not have any mobility issues. The mean age of the participants was 23.5 (SD = 2.55). 

18 participants were male, while 24 were female. Most participants had either a Dutch (21) or Indian 

(19) nationality. The other participants were Italian and Chinese. 

 While the sample initially consisted of 42 participants, one participant was removed from the 

sample, as this individual filled in almost all 14 surveys over a span of 2 days and was therefore 

deemed not representative. As such, 41 participants remained. Of these, 38 participants were 

classified as Active, according to the GLTEQ. Only 1 participant was classified as Insufficiently 

Active. 

The number of participants needed was determined according to a power analysis using the 

software G*Power version 3.8.1 for Repeated Measure ANOVA: between factors using an alpha of 

5% and a beta of 90%. Given the limited number of measurement devices, the sample size was 

determined based on feasibility. Using this setup, a sensitivity analysis determined we had enough 

power to find a medium effect (Cohen’s f = 0.39) with 40 participants, should it be there. 

 

Materials & Measurements 

The measurements used in this study can be divided into one-time, daily and weekly items. This 

section will therefore be subdivided accordingly. 
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One-time measures 

During the initial session, participants had to fill in a survey. The one-time items of this survey 

consisted of the Godin Leisure-Time Exercise Questionnaire (GLTEQ) and some general 

demographics of the participants such as age, gender, and nationality. 

 The Godin scale (Godin, 2011) consists of the following question: “During a typical 7-Day 

period (a week), how many times on the average do you do the following kinds of exercise for more 

than 15 minutes during your free time (write on each line the appropriate number)”. Here, 

participants have to give the appropriate response for exercising behavior on three intensity levels: 

“Strenuous, Moderate and Mild Exercise” and were given examples of activities belonging to these 

categories. 

 

Daily items 

Participants were required to wear an activity tracking device of the type AX3 from the brand Axivity. 

This device collected the participants acceleration data over the course of the experiment. The 

sampling rate was set to 50 Hz, in which the device measured acceleration up to 8g along the x,y and 

z axes. This acceleration data was later translated to exercise minutes by using the accompanying 

OmGui software. This software uses so-called “energy cutpoints” to classify acceleration as either 

“light”, “moderate” or “vigorous” on a minute-to-minute basis. The daily aggregate of moderate and 

vigorous exercise was used as the measure to describe EB. Light exercise was not included, as this 

included all observations not counted as moderate or vigorous, meaning that sitting still and sleeping 

also fall within this category.    

 In order to create the virtual renderings of the participants, the FaceGen Modeller software 

version 3.5 was used in conjunction with Adobe Photoshop CS6, similar to Hershfield et al. (2011). 

This allowed for the creation of both the aged and non-aged renderings of the participants. 

In the daily survey sent out to the participants, the self-portrait served as an avatar 

accompanying the daily and weekly items. The daily measures consisted of three questions. The first 
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question concerned the name of the participant, for data processing purposes. The other two questions 

were concerned with self-reported exercising behavior and asked the participant whether or not they 

engaged in any exercising behavior the day before and if so, for how many minutes. This is the same 

measurement as used by Rutchick et al. (2018) only now focused on one day before, instead of the 

current day, in order to measure a full day of exercise. 

 

Weekly items 

Once a week, participants had to answers a number of questions about the virtual renderings in order 

to see if they were perceived similar in both conditions. These questions include: “To what extent did 

you find your avatar realistic?”, “To what extent did you recognize yourself in your avatar?” and 

“To what extent did you feel connected to your avatar?”. Responses were made on 7-point Likert 

scales ranging from “not at all” to “very much”. This is similar as used in the experiment by Gelder 

et al. (2013). By asking these questions, we also make sure that participants spend at least some time 

actively looking at the portraits. 

Future self-continuity was also measured on a weekly basis, starting at the initial meeting, 

then directly after the first exposure to the self-portrait and again at the end of the second and third 

week of the experiment. This variable was measured using the short, 1 item Future Self-Continuity 

Scale (FSCS; Ersner-Hershfield, Tess Garton, Ballard, Samanez-Larkin, & Knutson, 2009) and was 

used to explore the mediating effect of future self-continuity on EB. The FSCS is an adaption of the 

Inclusion of Other in the Self Scale (Aron, Aron, & Smollan, 1992) where participants have to select 

one of seven Venn diagrams best describing the overlap with their future self. 

 

Procedure  

The study used ecological momentary assessment (EMA) to measure EB over three weeks. There 

were two formal sessions scheduled per participant: one at the start and one at the end of the 3-week 

sampling period. The remainder of the experiment was carried out during the participant’s daily life.  
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 People who are members of the ARCHIE participant database of the TU Eindhoven received 

an invitation to join this study, should they satisfy the age and mobility criteria specified before. 

When the person wished to participate, he or she could sign up for the experiment using a link 

contained within the invitation. Using this link, a specific timeslot could be reserved in which the first 

meeting would be held. After this timeslot was selected, I would send each participant an additional 

email with information regarding the location in which the meeting would be held. The room was not 

always the same, due to a shortage of available rooms but it would always be in the same building. 

  During the initial session, participants were greeted in the lab and were asked to fill in an 

informed consent form. Next, they filled in the short intake-questionnaire consisting of the FSCS, 

GLTEQ and general demographic items which only took a couple of minutes to complete. The survey 

was hosted on the Limesurvey platform. After that, a picture of the participant was taken in order to 

create the age-progressed or non-age-progresses self-portrait. Participants were alternately assigned to 

the control or experimental condition based on the order of appearance. Finally, the participant was 

given the motion tracking device and was instructed about its use.  

 After this session, the first week of the experiment started, in which the baseline data on EB 

was collected. After the baseline week, depending on condition, the participant would from now on be 

presented daily with a (non) age-progressed self-portrait and asked to self-report their EB. The self-

portrait and associated questionnaires were accessible by a link given in a personal email. This email 

was usually sent each day between 10 and 11 in the morning, although sometimes it was sent later due 

to technical issues with the email server. 

 Again once a week, the participant had to answers a number of questions about the portrait, in 

the same fashion as used in the experiment by Gelder et al. (2013), described above. The FSCS will 

be administered at the same moment. The self-portrait accompanied these questions, which could be 

accessed by an email sent to the participant’s mailbox. This approach would continue until the end of 

the experiment. 
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          At the end of the three week period, participants were asked to return their activity trackers and 

would be compensated for their efforts. They also were thanked for participation and received a short 

debriefing. Also, they were given the opportunity to ask any questions they might have. 

 

Statistical analysis  

For the analysis, the free software RStudio Version 1.2.1335 which uses R version 3.6.0 – “Planting 

of a tree” was used. A mixed linear model will be used to investigate the first hypothesis and the 

exploratory mediation analysis will be investigated using the method suggested by Baron & Kenny 

(1986), which is appropriate for a mediation analysis.  

 In order to answer the research question, the following steps will be undertaken. First, the 

differences in exercise behavior during the baseline period between conditions will be examined. 

Should these be significantly different, judged by the results from a t-test, then the exercise behavior 

in the experimental period will be centered based on the average exercise behavior during the baseline 

period per participant ID. If the exercise behavior during the baseline period is not significantly 

different between both conditions, the uncorrected exercise data obtained during the experimental 

period will be used for subsequent analysis, as it is easier to interpret.   

 

The model used to test the hypothesis can be described by:  

𝐸𝐵𝑖 = 𝜇 + 𝛽1(𝐶𝑖 ) + 𝛽2(𝑀𝑀𝑖 ) + 𝛽3(𝐹𝑆𝐶𝑖) + 𝛽4 (𝐶𝑖 ,𝑀𝑀𝑖 ) + 𝛽5(𝐶𝑖 ,𝐹𝑆𝐶𝑖 )        (1)

+ 𝛽6(𝑀𝑀𝑖 , 𝐹𝑆𝐶𝑖 ) + 𝛿(𝐼𝐷𝑖) + 휀𝑖  

Where it is assumed that: 

𝛿(𝐼𝐷𝑖) ∼ 𝑁(0, 𝜎𝐼𝐷
2 ); 휀𝑖 ∼ 𝑁(0, 𝜎2)      (2) 

In these equations, EB stands for exercise behavior, C for condition, MM for measurement moment, 

FSC for future self-continuity and ID for participant ID. Condition is a factor level variable with 2 

levels. MM is considered a continuous variable ranging from 8 to 21. FSC is a continuous variable 

ranging from 2 to 7. It should be noted that FSC was only assessed 4 times. In-between measurement 
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moments, FSC is assumed to stay the same. ID is a factor variable ranging from1 to 42, excluding ID 

8. The respective observations are denoted by i. The respective coefficients are labeled with betas. 

Results 

Descriptive statistics & preparatory analyses 

The total number of observations was 861, of which 574 were obtained in the experimental period and 

287 during the baseline period. However, in some observations, the number of active minutes is 0. 

This occurred 29 times in the experimental period and 11 times in the baseline period. This could 

indicate that participants were not wearing the device (during exercise), yet the occurrences are so 

infrequent (5.1% and 3.8% respectively) that these observations were still included in the analysis.  

 Before we begin the actual analysis, we first have to check if there is evidence for any 

differences between conditions during the baseline period. In Table 1, for a number of variables of 

interest, the respective values for both conditions are presented. For both exercise behavior and future 

self-continuity, the results of two Wilcoxon rank-sum tests are presented. Normality of both variables 

was rejected. The results suggest no significant differences between both conditions during the 

baseline period. As such, we can continue with the analysis without correcting for exercise behavior.  

 

  



20 
ENHANCING PHYSICAL ACTIVITY USING AN AGED-PROGRESSED SELF-PORTRAIT 

 

Table 1 

Descriptive statistics for the baseline period 

Variable Experimental 

condition 

Control condition Wilcoxon rank-

sum test outcome 

N 140 147  

Male/female 10/10 13/8 
 

Age Mean = 23.6  

SD = 2.6 

Mean = 23.4 

SD = 2.6 

 

Nationality 11 Dutch 

9 Indian 

10 Dutch 

9 Indian 

2 Other 

 

Exercise behavior Mean = 120 

SD = 78 

Mean = 132 

SD = 86 

W = 10868 

Future self-

continuity 

Mean = 4.0  

SD = 1.0 

Mean = 4.5  

SD = 1.3 

W = 170 

   Note: Results from Wilcoxon rank-sum tests were insignificant 

 

Hypothesis testing 

In order to test the hypothesis, I fitted a linear mixed model according to the specifications set in the 

method section. All model assumptions of the linear mixed model were met. The results of this model 

are presented in Table 2. From this Table, a number of inferences can be drawn.  

 First of all, we observed no significant effect of condition on exercise behavior. Based on 

results from a posthoc analysis using estimated marginal means (EMM), this translates to participants 

in the control condition exercising not significantly different (p = 0.67; EMM = 134, SE = 13) than 

participants in the experimental condition (EMM = 126, SE = 13). This means that the first hypothesis 

can be rejected and that the results provide no evidence that exposure to an age-progressed self-

portrait improved exercise behavior. 

 The secondary objective of this study was to investigate the mediating influence of future 

self-continuity on exercise behavior. The mediation was investigated according to the method 

suggested by Baron & Kenny (1986). The first step of the mediation model was to investigate whether 

or not there is a significant correlation between condition and exercise behavior. However, in the 
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previous paragraph, we have observed that no such relationship is present in the data. This suggest 

that there is insufficient evidence to justify the continuation of the mediation analysis. Nevertheless, it 

might still prove worthwhile to investigate the effect of future self-continuity on exercise behavior. 

Regardless, the data suggests that there is no significant effect of future self-continuity on exercise 

behavior (p = 0.46). Furthermore, there is also an insignificant interaction effect between future self-

continuity and condition (p = 0.69). This suggests that exercise behavior is not influenced by future 

self-continuity, nor is there evidence for any differences in this effect between conditions. 

 Another factor to consider is the effect of the intervention over time. The results presented in 

Table 2 suggest that there is a statistically significant effect of measurement moment on exercise 

behavior, but only just so (p < 0.05). However, the effect of time was not different between 

conditions, as the data suggests an insignificant interaction effect between condition and measurement 

moment (p = 0.71). A visual representation of exercise behavior over time is presented in Figure 1. 

This suggests that exercise behavior decreases as time progresses, regardless of condition. 

 

 Table 2 

Results from the linear mixed model using equation 1 

Variable Estimate SE p 95% CI 

Control condition (Ref) 188.09    48.15 <0.01*** 95.04, 282.81 

Experimental condition -28.10 46.88 0.55 -121.26, 62.86 

FSC -8.34 11.37 0.46 -30.76, 13.63 

Measurement moment -5.01 2.51 0.05* -9.97, -0.13 

Experimental condition * FSC 4.13 10.38 0.69 -16.10, 24.93 

Experimental condition * Measurement 

moment 

0.48 1.31 0.71 -2.10, 3.02 

FSC * Measurement moment 0.55 0.60 0.36 -0.61, 1.73 

Note: *p < 0.05, ***p < 0.001 

 



22 
ENHANCING PHYSICAL ACTIVITY USING AN AGED-PROGRESSED SELF-PORTRAIT 

 

 

Fig.1. Average exercise behavior over time for both conditions. The black solid line separates the 

baseline period from the experimental period. 

 

Exploratory analysis: future self-continuity 

Despite the fact that there is not enough evidence to suggest a mediation of future self-continuity in 

the relation between condition and exercise behavior, it might prove worthwhile to investigate the 

influence of condition on future self-continuity regardless. This is because previous research has 

suggested that such a relationship should be observable. Therefore, I fitted a second linear mixed 

model with future self-continuity as outcome variable, condition as predictor and participant ID was 

entered as a random effect.  

 Within this model, the level corresponding to the aged condition displayed a non-significant 

effect on future self-continuity (beta = 0.29, t(39) = 0.88, p = 0.39) using the control condition as a 

reference value. Based on results from a posthoc analysis using estimated marginal means, this 

translates to participants in the experimental condition having on average (EMM = 4.20, SE = 0.23)  

no significantly different future self-continuity (p = 0.39) than participants in the control condition 
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(EMM = 3.91, SE = 0.23). These results suggest that condition does not have an effect on future self-

continuity.  

 Additionally, to see if we could observe a similar effect over time as for exercise behavior, I 

extended the previous linear mixed model such that we have future self-continuity as outcome 

variable; measurement moment, condition, and the interaction between the two as predictors; and 

participant ID was entered as a random effect. The results of this model suggest that both the 

interaction (F(3, 110.33) =  2.23, p = 0.09) as well as both fixed effects (condition: F(1, 38.89) =  

1.17, p = 0.29; moment: F(3, 110.33) =  2.24, p = 0.09) are insignificant. Results from a posthoc 

analysis using estimated marginal means also indicates that no individual moment is significantly 

different from another. What this indicates is that future self-continuity is consistent over time and is 

not significantly influenced by condition. A visual representation of future self-continuity over time is 

presented in Figure 2. 

 

Fig. 2. Future self-continuity over measurement moments for both conditions. The black solid line 

separates the baseline period from the experimental period. 
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Exploratory analysis: manipulation check 

Given the results presented thus far, it makes sense to investigate the perception of the avatar in more 

detail, as it might explain why condition did not show an effect on future self-continuity. Based on the 

results from three Wilcoxon rank-sum tests, as normality was rejected, the data suggests the 

following: there is no significant difference between conditions with regard to realism (W = 1978, p =  

0.09), nor is there a significant difference between conditions with regard to connectedness (W = 

1841, p = 0.36). There is a significant difference between conditions, however, for recognizability (W 

= 2447.5, p < 0.01) where we observe a lower score in the aged condition. These results imply that 

avatar perception is similar for levels of realism and connectedness between both conditions. 

Furthermore, they imply a difference in recognizability between both conditions, where the 

participants in the aged condition recognized themselves less in the self-portrait than the participants 

in the control condition. The related observations are presented in Figure 3. 

 Additionally, there were no significant correlations between the avatar perception metrics and 

future self-continuity, as can be seen in Table 3. The avatar perception metrics correlations amongst 

themselves are medium to large. This would suggest that there is little evidence for a relation between 

how you perceive the avatar and your future self-continuity. 
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Fig. 3. Avatar perception metrics between conditions 

 

Table 3 

Pearson Correlation Matrix among Avatar perception metrics and Future self-

continuity 

 FSC Realism  Recognizability Connectedness 

FSC 1 0.04 -0.03 -0.01 

Realism  1 0.49*** .0.45*** 

Recognizability   1 0.40*** 

Connectedness    1 

Note: ***p < 0.001 
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Exploratory analysis: subjective exercise measurements 

Additional to the objective exercise behavior measurements, we can further investigate the subjective 

exercise behavior measurements. Data suggests that the objective and subjective measurements are 

significantly correlated to a medium-large degree (r(496) = 0.39, p < .01). 

 I fitted a similar linear mixed model as used to test H1 only now with subjective exercise 

behavior as outcome variable. While the results from both models are very similar, there are two 

notable differences. First of all, the effect of measurement moment on exercise behavior loses its 

significance (p = 0.24). Secondly, the effect of future self-continuity on exercise behavior becomes 

close to significance (p = 0.06). The other parameters remain insignificant.  This suggests that 

exposure to an age-progressed self-portrait has no effect on subjective exercise behavior, which is the 

same conclusion as for the objective measurements. 

 

Exploratory analysis: inactive participants 

As a final consideration, I fitted the same model as used to investigate H1, but now only included the 

participants who were less active than the total average of 112 minutes a day. This resulted in a model 

with 308 observations, meaning 22 participants remained. Again, there are some small changes in the 

results as compared to the original model which are worthwhile to discuss. 

 First of all, the effect of measurement moment on exercise behavior remains its significance 

(p = 0.01). Secondly, the effect of future self-continuity on exercise behavior becomes close to 

significance (p = 0.07) and so does its interaction with measurement moment (p = 0.09). The other 

parameters remain insignificant. Based on these results, the same conclusions can be drawn as 

compared to the original model. There is some weak evidence, however, for an effect of future self-

continuity on exercise behavior. 
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Discussion 

Condition and exercise behavior 

The aim of the current study was to provide an answer the research question: What is the effect of 

presenting an age-progressed virtual self-portrait on a person’s exercising behavior over a period of 

two weeks?. Over a period of three weeks, including a one week baseline period, exercise behavior 

was measured using an activity tracker worn during the participants daily life. This data was then used 

as the dependent variable in multiple mixed linear models, which tried to predict exercise behavior 

using condition, measurement moment and future self-continuity as predictors. The results suggest 

that exposure to an aged-progressed self-portrait did not have an effect on exercise behavior. I 

expected participants in the aged condition to exercise more compared to the control condition. This 

therefore means that the main hypothesis was rejected. 

 Presenting people with an age-progressed self-portrait did not increase their exercise 

behavior. This implies that the intervention is not suitable for actual behavior as opposed to 

hypothetical behavior, which was an outstanding issue in the existing literature. However, the results 

could also imply that some actual behaviors might be influenced, but not exercise behavior. In order 

to see if exercise behavior cannot be influenced by the intervention or that longer-lasting actual 

behavior in general cannot be influenced by the intervention, I would suggest that additional research 

should be performed. This future research could investigate the effectiveness of the intervention in a 

single choice scenario within the domain of physical activity. This could, for example, be the choice 

between taking the stairs and taking the elevator. In doing so, you limit the duration of the decision 

process such that it more closely resembles the single choice scenarios as previous examined. These 

scenarios are used in research by Gelder et al. (2013) and Hershfield et al. (2011) which suggest that 

for some hypothetical behaviors, such as saving and delinquency behavior, the intervention is 

successful in changing behavior. By performing such future research, you are able to verify if the lack 

of a true effect, or that the problem lies in the specific domain. 

 However, the lack of a significant result regarding condition and exercise behavior could also 

be attributed to different reasons. One of these is related to the high rate of exercise behavior 
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exhibited by all participants. Almost all participants were classified as active by the GLTEQ and the 

average daily exercise behavior was almost 2 hours. As such, I believe we might have encountered a 

ceiling effect, where all participants are already active to such a high degree, that they cannot improve 

any further. Given that participants in the study by Rutchick et al. (2018) exercised on average 11 

minutes each day, this ceiling effect seems plausible. In the exploratory analysis, I did run a model 

using only the less active participants in the sample. Here the results did not differ markedly from the 

full sample, which might suggest the absence of the suspected ceiling effect. However, the average 

daily exercise behavior for these less active participants was still much higher than the recommended 

exercise minutes as set by the WHO (2018). This indicates that there is some evidence to suggest a 

ceiling effect. Future research could investigate this by specifically targeting people who are classified 

as sedentary. Here, it would be interesting to see if exercise behavior improved due to exposure to the 

aged self-portrait and that the current study indeed encountered a ceiling effect. 

 

Future self-continuity, objective and subjective exercise behavior 

The current research did not observe evidence to suggest that future self-continuity serves as a 

mediator between condition and objective exercise behavior. This was not what I expected, as it has 

been shown that future self-continuity is directly related to subjective health (Rutchick et al., 2018) 

and that interventions aimed to improve future self-continuity result in more exercise behavior 

(Rutchick et al., 2018). However, it should be noted that in the models in which subjective exercise 

behavior was used as the dependent variable, we observed an estimated effect that was close to 

significance. This resembles the results from Rutchick et al. (2018), who used a letter-writing task to 

improve future self-continuity and consequently subjective exercise behavior. This finding also 

contributes to the goal of this research, as it demonstrates that there is a marked difference between 

objective and subjective exercise data. Specifically, the objective average time spent exercising was 

three times larger than the subjective time. In the research by Rutchick et al. (2018), it is stated that 

subjective exercise behavior is a good proxy for objective exercise behavior. In the current study, we 
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do observe a significant correlation between the two. However, the stark difference in magnitude does 

warrant careful interpretation of the results obtained by  Rutchick et al. (2018).  

 

Future self-continuity and condition  

Additional results from the exploratory analyses suggest that future self-continuity was not influenced 

by condition. This means that exposure to an aged-progressed self-portrait did not influence future 

self-continuity, contrary to what I would expect. Future self-continuity also did not change over time, 

a topic I aimed to explore. When examining the perception of the portrait in more detail, we did find 

some notable results. For example, both self-portraits were perceived to be judged equally on the 

realism and connectedness dimensions but not on the recognizability dimension. Participants 

recognized themselves less in the aged-progressed self-portrait. Moreover, none of the avatar 

perception metrics were significantly correlated with future self-continuity.  

 So, contrary to what we would have expected is the fact that there is no significant difference 

between the participants who saw their aged-progressed self-portrait as compared to their regular self-

portrait in terms of future self-continuity. This is not in line with the findings by Hershfield et al. 

(2011), where participants who were presented with their aged-progressed self-portrait did show a 

significant increase in future self-continuity. Given the high effect size Hershfield et al. (2011) 

observed for the effect (Cohen’s d = .64) while having almost the same sample size, it is interesting 

that we did not find a similar result in the current study. I propose a number of reasons as to why this 

could be the case. The first suggestion that could explain this is that the perception of the avatars was 

different in both studies. Perhaps the avatars I created were less engaging than those used in 

Hershfield et al. (2011), despite using the exact same procedure. However, it is unlikely that this is the 

case. The avatar perception in the current study is similar to the avatar perception reported in Gelder 

et al. (2013) which also uses the exact same techniques as Hershfield et al. (2011). Yet in that study, 

they do observe more future-oriented behavior, albeit in a different domain. Unfortunately, that study 

did not explicitly measure future self-continuity so we cannot make a direct comparison. The only 

difference in avatar perception between both studies is that in the current study we observe a 
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significant difference in recognizability, which is not present in the study by Gelder et al. (2013). It 

might be the case that because the participants in the aged group did not recognize themselves enough 

in the aged self-portrait for it to be effective in bringing about a behavioral change. While the degree 

of connectedness is arguably a better indicator of future self-continuity, we did not observe it to be 

different between conditions. However, it should be noted that the mean level of connectedness for 

the aged condition was quite low as can be seen in Figure 3. What this could mean is that the level of 

connectedness was influenced by the degree of recognizability as we did observe a significant 

correlation between the two. This suggest that the portrait was not recognizable enough to bring about 

a behavioral change, but evidence for this notion is limited. Future research could further investigate 

which specific aspect of the portrait is responsible for the behavioral change, should it be present. 

Since we do not observe such a change in the current study, we cannot draw an adequate conclusion 

in this regard. 

 

Effect over time 

Additionally, this study aimed to explore the effect of the intervention over time, as research 

regarding this topic is limited. The results suggest that there is no effect of the intervention over time 

nor is there an effect on future self-continuity over time. There is, however, a significant decrease in 

exercise behavior over time, not due to the intervention itself. This was unexpected. In the ideal 

scenario, we would observe low baseline exercise behavior, which would shoot up directly after the 

first presentation of the aged portrait. However, the results show a general decrease starting from the 

first day and ending at the last. What this might indicate is the fact that participants initially inflated 

their exercise behavior as a result of being observed, which later returned to their normal level. The 

fact that you are being observed can change your behavior, an effect sometimes described as the 

Hawthorne effect (Wickstrom & Bendix, 2000). Often, when such an effect occurs, the behavior that 

is observed is enhanced (e.g. Winchester et al., 2012). Consequently, measurements obtained during 

the baseline period might have been higher than they would have been under normal conditions. Next, 

when the novelty effect wore off, participants were no longer influenced by the device. In the research 
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by Shin, Feng, Jarrahi, & Gafinowitz (2019) such a novelty effect is also observed for participants 

wearing a Fitbit activity tracker, which is somewhat similar as the device used in the current study. 

However, in their study, the observed novelty period lasted up to three months which is significantly 

longer than the period we observe in the current study. The fact that the period was shorter in the 

current study might indicate that there was no actual novelty effect. However, Shin et al. (2019) argue 

that there has to be some informational quality to the data obtained from the device in order for 

continued use of the device to occur, especially when the novelty effect has worn off. Yet, the devices 

that were used in the current study had no such capacity, which might explain the shortness of the 

novelty period. Future research could try to remedy this problem by investigating the effects over a 

longer period of time and using more informative devices from the participants perspective. This 

might indicate whether or not a novelty effect was in fact present and whether or not the current 

results were in some way influenced by the limitation of the used device.  

 

Data quality 

Concerning data quality, there are some things to consider. First of all, there was no way to check if 

the participant wore the device for the whole day. It is possible to identify a day in which the device 

was not worn at all, but not to identify pieces of the day in which the participant did not wear the 

device. Several participants told me that they did not always wear the device for a full day, or that 

they had to remove it during certain sports such as swimming or martial arts. Possibility, the 

distribution of such moments was even between both conditions, but there is no way to be sure. This 

could be remedied by looking at the subjective exercise behavior data since they are to a degree 

correlated, but the subjective exercise behavior is so much smaller than the objective exercise 

behavior that this is not feasible.  

Finally, one thing to consider is the limited sample size of the current study. Sensitivity 

analysis results show that with the current setup, we could find a medium effect if it was there. Yet, 

most interventions aimed at changing behavior in the domain of health are small (Haanstra & 

Kamper, 2012; Michie, Abraham, Whittington, McAteer, & Gupta, 2009). As such, it might be that 
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there is no true effect, or that our sample size was too small to detect it. Future research could 

investigate the effect further using a larger sample size. 

Conclusion 

The aim of the current study was to provide an answer the research question: What is the effect of 

presenting an age-progressed virtual self-portrait on a person’s exercising behavior over a period of 

two weeks?. The results from the current study suggest that exposure to an aged-progressed self-

portrait did not have an effect on exercise behavior, nor was there evidence to suggest such an effect 

over time.   

 This research aimed to expand upon the findings of Hershfield et al. (2011) and Rutchick et 

al. (2018). The former studied only changes in behavioral intentions and the latter studied only short-

term and self-reported changes in behavior. The current research suggests that there is no effect of the 

intervention on actual, objective behavior in the long term. This could mean multiple things however. 

First of all, it could be the case that the intervention was not suitable for the physical activity domain. 

Secondly, it could be that the avatars used in the current study were not as persuasive as used in 

previous work.  Finally, it could be that the sample size used in this study was too small to observe the 

expected effect. Future research could further investigate these issues. 

 Regardless of the limitations, the current research is the first to investigate the effect of an 

aged self-portrait on exercise behavior without having to rely on subjective data. Discrepancies 

between objective and subjective exercise behavior was clearly observed. Furthermore, the current 

research investigates the effectiveness of the intervention outside of the laboratory environment and is 

therefore one of the first to investigate future self-continuity interventions in a daily life scenario. 

Finally, despite the absence of the expected result in the current study, I would not be quick to 

disregard the intervention completely. Hershfield et al. (2011) show that in some instances the 

intervention is successful. Because the intervention is easily deployable due to the availability of 

smartphones with good graphics, I still believe the intervention could be a promising tool for 

behavioral change if we can figure out how to do this effectively. This I leave for future research.  
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