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Abstract: 

Negative memory bias and overgeneralized memory are big risk factors for the development 

and maintenance of depressive disorders. To reduce memory bias and improve mood 

outcome, techniques like Cognitive Bias Modification (CBM) and Positive Memory Training 

(PoMet) might be effective options. Recently, internet-based and mobile applications have 

been developed using CBM and positive training methods, with positive effects on depressive 

symptoms. For this study, a mobile application is developed where participants report their 

positive experiences each day, in order to reduce memory bias and improve mood outcome. 

However, as stress affects the retrieval of long-term memory, this could have a different effect 

on the outcomes of the training app. Participants administered the DASS-21 and had to use 

the app for five days, they were assigned randomly to the Positive Memory Training group 

and the control group. 68 people took part in the study, from which (53 female, 15 male). 

First, the positive memory training did not work: no changes in negative and positive mood 

were found. Furthermore, stress was not related to positive and negative mood change during 

the training. More research is needed in order to make the app effective.  

 

Keywords: depressive disorders, negative memory bias, overgeneralized memory, cognitive 

bias modification, positive memory training, stress 

 

Depressive disorders are one of the most common psychological disorders worldwide. 

According to Mathers and Loncar (2006), depression is expected to be in the top 3 of 

worldwide illnesses with major burden by 2030. Depression has a global impact on decreased 

well-being, increased mortality rate and societal burden (Cuijpers et al., 2014). Studies have 

found that depression may have a degenerating effect on cognitive abilities, such as memory 

functioning (Mazzariti et al, 2018). Cognitive processing is changed in depression, most 

prominently on change in long-term memory. Depressive patients are more vulnerable to 

develop negative memory biases, which impose as big risk factors for reoccurrence and 

maintenance of depression (Urban et al, 2018). To illustrate this process: long term-memory 

improves in retrieving negative information and gets worse for retrieving positive and neutral 

information: negative based stimuli, words, episodic memories are remembered better (Urban 

et al., 2018). This negative memory bias extends to our autobiographical memories, which are 

made of recollected episodes consisting specific memories combined with schematic 

knowledge about one’s experienced events (Miguel-Alvaro et al., 2021). This means that the 
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negative information we receive out of our experiences are recollected more often than 

positive or neutral information (Gotlib & Joormann, 2010).  Depressive patients also tend to 

have more overgeneralized memory than healthy patients (Sumner et al., 2010). Developing 

an overgeneralized memory implies having a certain tendency to remember those episodes by 

their general characteristics, rather than the specific details within those memories. According 

to Sumner et al (2010), increased depressive symptoms are found to be associated with less 

precise memories and more general autobiographical memories. This could maintain 

depression because generalized memory may be related to an increase in self-focus and 

analytical thinking, which increases ruminative attempts to explain current or past problems 

(Watkins & Teasdale, 2001). Furthermore, participants with negative memory bias tend to 

experience a more overall negative mood state (Duyser et al. 2020). To further elaborate this 

process: according to the mood-congruency hypothesis of Bower (1981), negative material is 

learned better in a negative mood and positive material is learned better in a positive mood 

(Mayer et al., 1990). In addition, mood state-dependent learning occurs as mood affects the 

patients memory. This entails that being in a negative mood state while consolidating memory 

will make the person more prone to activate that memory when the person is in the same 

negative mood, and vice versa for a positive mood (Bower, 1981). According to the mood 

state- dependent hypothesis, the inability to regulate this internal state of negative emotions 

also imposes a major risk for the development of depression (Jeanne et al. 1998).  Thus, for 

the development of successful treatments of depression it is interesting to focus on reducing 

memory bias and improving mood outcome.   

 There are a few interventions that intend to alter memory bias. For instance, Cognitive 

bias modification (CBM) targets biases in two methods: attending neutral or positive stimuli, 

while avoiding negative stimuli (Attention Bias Modification), and identifying the valence of 

ambiguous stimuli as positive (Cognitive bias modification for interpretation) (Jones et al., 

2017). The meta-analysis of Cristea et al. (2011) suggests that CBM has a small effect on 

symptoms of depression and anxiety. Another method to alter memory bias is the activation of 

positive memories. Research suggests that there are positive effects in the retrieval of positive 

memories: such as an increase in positive affect and a decrease in negative affect (Joormann 

et al., 2007). While positive memories are being activated, positive affect increases which in 

time improves adaptive functioning. For instance, positive emotions depict greater life 

satisfaction and visions on well-being and relates to adaptive responses to negative events 

(Waugh, 2020). One intervention that showed significantly lower symptoms of depression is 

positive writing, where participants consistently wrote their most positive experiences in their 
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life (Baikie et al., 2012). Another intervention that is used in a therapeutic setting is Positive 

Memory Training (PoMeT). PoMeT aims to reduce depressive mood by improving the quality 

of positive memories (Miguel-Alvaro et al., 2021). Here, patients are being taught to activate 

positive self-representations while cueing the negative ones with the use of their positive 

experiences. According to Hall et al. (2018), participants with major depressive disorder 

showed an improvement in memory specificity, the ability to relive those positive memories 

and mood outcome. Steel et al. (2020) used PoMeT as an intervention in a population of 

patients with schizoaffective/schizophrenia disorder whom experienced at least mild 

depression with symptoms of low mood. The post-measurements showed significant 

improvement in depressive symptoms.     

 Consequently, such findings has led to the further development of techniques to 

relieve depressive symptoms by focusing on altering memory bias, such as the online positive 

training task of Allen et al. (2020) and a mobile phone application with a cognitive bias 

modification task (Zang et al., 2018). Both studies found that there were small effects on 

depressive and anxiety symptoms. This could be interesting for the future of treatments, 

because a smartphone is something that is always carried with us. Over the past years, waiting 

lists in mental healthcare have grown sufficiently. Although there are more evidence-based 

psychological treatments available than ever, less than a half of the population suffering from 

depression is estimated to receive treatment (Cuijpers et al, 2017). Furthermore, both 

logistical, financial and social factors create a barrier for patients seeking mental healthcare 

treatment (Wickersham et al., 2019) Because mobile applications are more accessible, the 

form of a therapeutical training app could be helpful for those who seek treatment (Cuijpers et 

al., 2017). Recent studies have shown that internet-based and mobile applications can 

alleviate depressive symptoms (Pospos et al., 2018). A mobile application intervention may 

be a more affordable and accessible option, as patients can use this in their own time and there 

is no waiting time involved.        

 However, the effects of CBM and positive memory training remain questionable, 

because there are more factors that could intervene with memory processes. In many 

psychopathological conditions, such as major depressive disorder, long-lasting stress 

responses are involved. Research shows that longer lasting stress-levels induce difficulties in 

the retrieval process of memories due to underlying biological changes. To illustrate, chronic 

stress results in harmful effects on the retrieval process of explicit long-term memories (de 

Sousa Júnior et al., 2021). Therefore, as each participant differs in experiencing stress levels 

during this training, there could possibly be less or more difficulties in retrieving positive 
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memories. Because stress causes difficulties in the retrieval processes of long-term memory, 

mood outcome after the training could also be different in association with the stress levels 

(de Sousa Júnior et al., 2021).  As we look at the mood-state dependent hypothesis of Bower 

(1981), being in a stressful mood can also make it difficult to retrieve memories from a 

different mood-state (Bower, 1981). As negative mood being the cardinal symptom of 

depression, it is therefore interesting to look into the possibilities of change in mood outcome 

with stress levels as a predictor. When being able to influence this state of mood by using 

positive memory training, depressive symptoms should also be affected.  

 In this research study we will investigate negative mood as well as positive mood 

outcomes. These factors can be both measured as a state or trait (Watson et al., 1988). Here, 

the focus will lie on mood as a state: we will look at the transitory fluctuations in mood. 

Theories state that both negative and positive mood can be independent from each other. For 

example, one can overall feel sad or anxious but still be able to enjoy a social situation. We 

look at mood states as an outcome because of the mood-congruency and mood-state 

dependent hypothesis; learning and activating positive memories should be easier in a positive 

mood state than in a negative mood state (Bower, 1981).        

 The goal of this research is to explore the role of stress levels in mood outcomes 

during Positive Memory Training, looking at the changes of mood outcome in relation to 

stress levels. For this study, a mobile application has been developed and trial-tested to serve 

as a training intervention for the participants. In this study, participants will make use of a 

mobile training application for a period of five days in a row. Furthermore, the participants 

are asked to fill in the Depression and Anxiety Stress Scale (DASS-21) both before, and after 

the period of five days of using the mobile training application (Lovibond & Lovibond, 1995). 

When using this application, the participants get daily reminders to report a positive 

experience and are being asked to take a picture of a neutral object nearby the event that took 

place. Moreover, participants rate their moods on a daily basis when a reminder is given on 

the application.  

 The main question of this study will be “are stress levels before the training predictive 

of the change in mood outcome during positivity training?”. The first hypothesis would be 

that lower stress will be associated with an increase of positive mood during the training. The 

second hypothesis is that lower stress will be associated with a decrease in negative mood 

during the training. The expectation is that participants experiencing lower stress have less 

difficulty in regulating their mood, which could lead into an easier process in consolidating 

and retrieving positive events and therefore increasing their positive mood state whilst 
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decreasing the negative mood state.         

 By collecting more information on the role of stress on the effects of Positive memory 

training, this study may contribute to further development and enhancement of mobile 

training applications.    

        

Methods 

Participants 

68 participants took part in this study. They were mostly students from the Radboud 

University. They were recruited via the Radboud SONA Participant system. Each participant 

was granted 5 points on SONA for completing the study. The sample consisted of 53 women 

and 15 men. The age of the participants varied from 17 to 47 years, with a mean of 20.81 

years.  

Questionnaires 

Depression, Anxiety and Stress Scale – 21 items (DASS-21). 

The amount of symptoms of stress was measured by the DASS-21 (Lovibond & 

Lovibond, 1995). The DASS-21 is a self-report questionnaire that assesses anxiety, depressive 

and stress symptoms. Native Dutch speakers received the Dutch version of the DASS-21, as 

not-native speakers received an English version. With 21 items in total, each one of the 3 

scales contain 7 items. Symptoms are evaluated by their intensity, from ‘normal’ to extremely 

severe’. Coker et al. (2018) suggest that the DASS-21 is a reliable and valid instrument 

(Cronbach’s alpha = .81, .89, .78 for the subscales depression, anxiety and stress) for further 

use in exploration of diagnoses of depression, anxiety and stress. 

Mood rating. 

Besides the DASS-21, a mood rating scale was used for the indication of the current mood of 

the participants. The participants rated their moods daily by using a slider (from 0 – low, to 10 

– high) in the application. The scale consisted of four questions regarding their rating for 

cheerfulness, relaxation, anxiety, stress and current mood they experience at the time of the 

rating. The ratings were not assessed retrospectively in order to avoid recall bias; 

dysfunctional attitudes from the participants about themselves could lead to a biased symptom 

recall (Beck, 1963). This method is known in clinical practice as experience sampling: a real-

time assessment of self-report data on multiple points in time (Larson & Csikzentmihalyi, 
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2014). To calculate the positive mood and negative mood change, a regression slope was 

calculated for each participant from the measurements over the time period the app was used 

by the participants. 

 

Positive memory training 

 The participants were asked to open the app every time they experienced a positive 

event and to take a picture of a neutral object close to them where the event took place. In 

addition, they had to describe this positive event. Unfortunately, the pictures could not be 

uploaded in the app and the participants were therefore asked to separate the pictures by 

screenshotting them. Furthermore, each participant received four reminders per day, asking 

them if they had already recalled a positive experience since the last notification. The alarms 

came up at random at the times between 9:00 and 11:00, 12:00 and 14:00, 15:00 and 17:00 

and 19:00 and 21:00. With each notification, the participants were asked first to fill in the 

mood rating questionnaire. Additionally, participants were asked during the alarms between 

12:00 and 14:00, and 15:00 and 17:00 if they had filled in the mood rating since the last 

notification. However, if they had not filled in the questionnaire with a positive experience 

yet, they were asked to report this, how long ago it happened and how frequently it came to 

mind. During the last alarm between 19:00 and 21:00 the participants were, apart from mood 

rating, asked to recall and reflect on the positive experiences and taken pictures of the day 

itself. The positive memory training app was used for five days in a row.   

 At the end of the day, the participants received a reminder on the app to recall the 

positive experiences they filled in that day and were asked to look at the pictures they took 

while reporting the positive events. Moreover, the participants were asked how easy or 

difficult it was for them to recall the events and experienced mood. In addition, they were 

asked how much they were emotionally invested while recalling this information.  

Procedure 

Participants signed up for this study through the SONA Radboud participation system. Once 

they signed up they were invited to an introductory meeting. Before the introductory meeting, 

the participants were chosen at random to partake in the control condition or the experimental 

condition. During the introductory meeting, all participants were asked to sign a consent form 

and filled in their demographic data and the DASS-21 questionnaire. Afterwards they 

received a QR-code to install the app and they were given an explanation of the instructions. 

After the introduction meeting, participants started using the app for five days in a row. They 
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received four daily notifications from the app, at random time settings, where they were asked 

to open the app. Once the experimental condition group had opened the app, they were asked 

fill in the mood rating questionnaire, and after that to take a picture of a neutral object nearby 

where a positive event took place. They were asked to describe this experience in no more 

than five words. Apart from the reminders, participants could open the app as much as they 

wanted to report a positive experience. The control group also received four daily reminders 

to fill in the mood ratings, but they were not asked to report a positive experience and take a 

picture of a neutral object nearby. After the five days using the app, the participants had a 

final meeting in the lab were they performed an autobiographical memory task and they were 

asked questions about their experience regarding the app. 

Design 

The study had a between-subjects design with two groups, a control condition and an 

experimental condition. The standardized DASS-21 scores is the covariate, and the regression 

slopes of the mood ratings are the outcome. 

Data Analysis 

Data-analysis 

First of all, all the values were checked on abnormalities such as missing and impossible 

values. Eight participants were excluded from the study because they only used the app for a 

maximum of two days, in which a regression could not be computed.  

The independent variable stress, was calculated from the scores on stress of the 

DASS-21 (quantitative, pre-measurement). Moreover, the stress scores were standardized into 

Z-values. The dependent variables were the change in mood outcome of the participants. The 

mood outcome is aggregated by taking the positive mood ratings (cheerfulness and relaxation) 

from every day of the training, and the negative mood ratings (anxiety and stress) into 

account. 

Both moods were calculated by combining the questions in a combined “positive” score and a 

combined “negative” score. The “positive” score consisted of the combined means per day of 

cheerfulness and relaxation. The “negative” score consisted of the combined means of anxiety 

and stress. After this, there was a regression computed for every single participant for the 

mood ratings across the assessed time points of the notifications. This is done to give an 

indication of possible changes in mood of the participants, and how much it has improved or 
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deteriorated while using the app. Their beta coefficient scores indicate how well their data fit 

a straight line. Most importantly, the sign of the beta coefficient indicates whether the line is 

rising or falling. The beta coefficient was ultimately used in the analysis as the dependent 

variables: change in positive mood outcome and change in negative mood outcome.  

Data-design 

To answer the question of this study, the following data analysis was conducted. An 

independent samples t-test was conducted to check if there are any significant differences 

between stress levels in the experimental and control group. To see if there are any significant 

changes in the increases and decreases of the beta coefficient slopes, a MANOVA was 

conducted. Furthermore, two one-way-ANCOVAS were conducted in SPSS. Here, the 

dependent variables are the changes in positive mood outcome and negative mood outcome 

(regression coefficient). The first independent variable is stress (before training) scored by the 

DASS-21. The second independent variable was group (control vs experiment).  

Results 

DASS-21 

The 32 participants in the control group (M = -.041, SD = .950) compared to the 29 

participants in the experimental group (M = .038, SD = 1.056) did not demonstrate 

significantly higher stress level scores from the DASS-21, t(66) = -.327, p = .372.  

Beta coefficients 

Regarding the beta coefficient slopes, the experimental group did not significantly 

differ in positive mood change from the control group; F(1,60) = 1.756, p = .190, eta² = .028. 

The average of positive mood change was higher for the control group (M = .280, SD =.534) 

than the experimental group (M = .086, SD = .602). This means that during the training, the 

control group showed more of an increase in positive mood. Regarding negative mood 

change, the experimental group showed no significant differences with the control group, 

F(1,60) = .00, p = .995, eta² = .00. Here, the average means in negative mood change was 

higher in the control group (M = -.283, SD = .555) than in the experimental group (M = -.284, 

SD = .545). This means that there was more of a decrease found in negative mood in the 

experimental group (for illustration, see figures 1 and 2 below). 

Positive Memory Training 
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 Two one-way ANCOVA’s were conducted to determine a statistically significant 

difference between Positive Memory Training on negative and positive mood change 

controlling for stress. The dependent variables were positive and negative mood change, 

measured by the Positive Memory Training app. The independent variable is group (control 

vs experiment), and the covariate is stress measured by the DASS (N = 61, min = -1.815, max 

= 2.819 M = .000). The main effect group was not significant F(1,57) = .445, p = .507, eta² = 

.008. The training did not affect the change in negative mood after controlling for stress. The 

interaction between group and stress was not significant, F(1,57) = .857, p = .358, eta² = .015. 

The second main effect group was not significant F(1,57) = .625, p =.433, eta² = .011. The 

training did not affect the change in positive mood after controlling for stress There were no 

significant interaction effects found between group and stress, F(1,57) = .449, p = .505, eta² = 

.008 (see figures 1 and 2 for illustration). Here, the experimental group did not show a bigger 

change in negative mood (N = 32, M = -.266, SD = .560) than the control group (N= 29, M = 

.304, SD = .550). Moreover, the experimental group (N= 32, M = .131, SD = .593) did not 

show a bigger change in average positive mood than the control group (N = 29, M = .310, SD 

= .519). Ultimately, the hypotheses were not supported by the results. 
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Figure 1 

Calculated Boxplots of the Change in Positive Mood for the Control and Experimental 

Group.  

Figure 2 

Calculated Boxplots of the Change in Negative Mood for the Control and Experimental 

Group. 

 

 

Discussion 

The aim of this study was to explore the role of stress levels on change in positive and 

negative mood during Positive Memory Training. The main question that was tested was if 

stress levels before the training were predictive in mood outcome during positivity training. 

The first hypothesis, predicted that experiencing lower stress levels would be associated with 
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an increase of positive mood during the training. The second hypothesis predicted that lower 

stress levels were associated with a decrease in negative mood during the training. It was 

expected that the experience of lower stress would result in less difficulties in mood 

regulation, and therefore it would have been easier to consolidate and retrieve positive 

memories, which in turn would have increased positive mood and decreased negative mood.

 The data suggest that there are no significant differences of Positive Memory Training 

on mood change, whilst controlling for the stress levels of the participants. This means that, 

during the training, there was no association found between stress and a decrease in negative 

mood, and no association between stress and an increase in positive mood. Moreover, there 

were no significant mood changes found from the calculated slopes of the daily mood ratings. 

This means that there was no relation found between Positive Memory Training and a change 

in positive or negative mood during the days of the training.    

 The findings of this study are in contrast with the findings of de Sousa Júnior et al. 

(2021), where stress induces difficulties in memory processes. Moreover, results of this study 

are in contrast with the findings of Joormann et al. (2007), suggesting that there are positive 

effects in the retrieval of positive memories: such as an increase in positive affect and a 

decrease in negative affect. Furthermore, research of Hall et al. (2018) and Steel et al. (2020) 

suggested that Positive Memory Training led to an improvement in mood outcome and 

depressive symptoms, whereas in this study no significant differences were found. 

Furthermore, research studies of Allen et al. (2020) and Zhang et al. (2018) showed 

significant effects on depressive and anxiety symptoms by using an online platform and 

mobile application, whereas in this study negative mood (combined anxiety and stress) was 

not affected after the training.       

 Results from this study may differ from those of previous research findings because of 

several issues and limitations within the study. First of all, there were not participants in this 

study for the desired power of .80. This means there is a higher probability that a type II error 

was committed due to the small sample. The sample size could also be too small to detect 

significant changes in positive and negative mood during positive memory training. 

Furthermore, mood outcome was only measured during the training, on a period of five days, 

and not after the training. There needs to be a larger time span measured in order to detect 

certain change in mood, also after the training. Moreover, the days of the week could also 

have an effect on the mood of the participants. For instance, during days off participants could 

have been in a better mood other than on days when they had to work or study, which affects 

the regression slopes. Additionally, the study might have “floor effects”, meaning that anyone 
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who participated was in a relatively good mood already. Furthermore, healthy participants 

relatively do not tend to have memory bias in comparison to depressive participants (Urban et 

al., 2018). This could mean that if we have relatively more healthy participants, there were no 

biases to train from the start, which lead to no differences in outcomes. Other limitations to 

discuss are the difficulties regarding the procedure. For a start, in the mobile app it was not 

possible to look at the pictures that were uploaded, which could lead to less association for the 

neutral object on the picture with the positive event.     

 The findings ask for further research into Positive Memory Training and the 

development of psychological apps. Stress may not have an effect on the outcomes of Positive 

Memory Training. This raises further questions. First, can the effectiveness of the app not be 

influenced by being prone to stressors in daily life? And second, is the app effective on mood 

change at all? However, there are lots of practical changes that need to be taken into account 

to maybe see significant differences in its effectiveness. As it is suggested in the study of 

Miguel-Alvaro et al. (2021), PoMeT aims to reduce depressive mood by improving the 

quality of positive memories. Therefore, we probably should look into effective ways to 

improve quality of positive memories by using the app. For a start, it is wise to be able to see 

the uploaded pictures of the neutral objects near positive experiences, and to be able to look 

back at all of these pictures to remind the participant of the events. Therefore, there should be 

a library in the app consisting of the daily pictures the participant took over time. Moreover, 

the participants need to feel motivated to fill in the daily forms when they get notified. One 

possible way to motivate participants could be a reward system. The study of Sun et al. (2019) 

found that apps offering incentives could lead into a significant increase in the use of the app. 

In this case, we could give the participants extra credits for reporting at least 4 times a day. 

However, there are many complications that may follow along certain reward-systems, so 

there should be more research beforehand.      

 Additionally, there is not a lot of information to be found on the long-term effects of 

Positive Memory Training. Therefore, there should be post-tests for at least one month after 

the training, to see if there is possibly any long-term effects available. Moreover, the app 

needs to be tested for a longer period than 5 days with a bigger, representative sample size to 

examine the effectiveness on depressive symptoms.       

 To summarize, there still needs to be lots of improvement in the development of 

mobile psychological training apps like Positive Memory Training in order to be effective. By 

conducting further research, we can make the mobile application training more feasible for 

everyday use. 
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Appendix 

  

  
A. Information Letter for participating in scientific research: Memory in daily life 

(MEM app)  
  
1a. Introduction/Aim of the research  
The Behavioural Science Institute (BSI) of Radboud University, together with the Radboudumc, is 
conducting scientific research on memory and mood using a newly developed application for mobile 
phones. For five days, the app will request you to take a picture when something pleasant happens, 
and every evening, it will use the pictures to remind you of the pleasant events of the day. Because 
the app is still new, we will ask you to evaluate it at the end of the study. We hope that your 
feedback will help us to improve the app before it is used regularly.  
  
1b. The research  
The study will consist of three parts.  
1. First appointment: This meeting takes place in the BSI lab, if the COVID regulations allow. If not, 
we will meet online. We will explain in detail what the study will look like, and you will fill in some 
questionnaires that measure stress, anxiety, depression, and rumination. Then we will show you the 
mobile phone application and we will practice its use with you. You can download the app on your 
own cell phone (if it works with Android), or we will give you a phone, whatever you prefer. This 
appointment will take about half an hour.  
2. At home: This part of the study starts on the day after the appointment, and it lasts for five 
consecutive days. You can do this part of the study at home, and you do not need to change your 
activities or rhythm during the study. The app will ask you to record at least three positive events 
every day. For each event, you will be asked to type in a short description of the positive event and 
to take a picture of a neutral object that was present during the event. Every evening, the app will 
ask you to recall the positive events of the day. The event descriptions and pictures will not be seen 
by anybody else; only you will know them. The app will also ask you to rate your mood in the 
morning, as well as before and after the recall task in the evening. The app will be used for five days, 
and it will not disturb you at night. If you have any questions during this week, you can always 
contact us.   
3. Second appointment: We will meet at the BSI lab (or online) once more. This appointment will last 
about 90 minutes. During this appointment, we will ask you to complete a few more questionnaires, 
to do a few short computer tasks, and to give us extensive feedback on the app. We would like to 
hear everything that you liked and disliked about the app.  
  
This study has been reviewed independently by the Ethics Committee Social Sciences (ECSS) of 
Radboud University, and there is no formal objection to this study.   
  
2a. Use of your personal data  
For this research, it is necessary to collect anonymous personal data. The personal data will include 
your answers to the questionnaires, your mood ratings, and your reaction times in the computer 
tasks. The collection of these data is necessary to determine the effects of using the app, and to 
evaluate its usefulness.  
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2b. Confidentiality of your data and data processing  
The personal data collected for this study will be processed completely anonymously. It will not be 
possible to connect them to you as a person. We will know that the different personal data came 
from the same person, but not who that person was. Only the researchers involved in this project will 
have access to the data. The information you provide for the study will be treated with the utmost 
care and will be accessible to authorized staff only. In order to ensure your privacy, only anonymized 
research data will be used in reports and publications regarding the research.  
  
2c. Retention period of your data  
Research data must be kept for up to 15 years after the conclusion of the study. We keep these data 
in a secure place and they cannot be linked to you as a person. After this period, the research data 
will be destroyed. Only the researchers of this study will have access to the data. The consent form 
signed by you will be kept for 10 years upon completion of the research.  
  
2d. Sharing of your data  
Due to the importance of control, reuse and replication of research results, research data (including 
any anonymous personal data) are increasingly shared with or made available to other researchers. 
Your anonymized data will also be used in this form of sharing when it is requested. As in the original 
data, no one can connect these data to you as a person.  
  
2e. Right of access by supervisory authorities to inspect the research’s compliance with ruling 
guidelines  
Some persons and organizations must have access to the research data. This is necessary in order to 
test whether the research has been carried out properly and reliably. These persons and supervisory 
authorities inspecting your data for verification include authorized persons within the Behavioral 
Science Institute or Radboud University (e.g., a dean, director or data officer) and (inter)national 
supervisory authorities (e.g., the Dutch Data Protection Authority and the Netherlands Board on 
Research Integrity). They are inspecting the anonymized data on a strictly confidential basis, and they 
will not be able to connect the data to you as a person.  
  
2f. Additional information on your rights regarding the processing of your personal data  
Radboud University is responsible for compliance with the General Data Protection Regulation 
(GDPR) when processing your personal data. The researcher ensures that your privacy and the 
conditions attached to it are safeguarded and he/she adheres to the Dutch code of conduct for 
scientific integrity and university policy regarding the storage and management of personal and 
research data when conducting this research. You have the right to withdraw your consent for the 
processing of your personal data at any time before they are anonymized. Your personal data will 
then be deleted. You can find the Radboud University Privacy Statement at: 
https://www.ru.nl/english/vaste-onderdelen/privacy-statement-radboud-university/. If you have any 
questions about your privacy, please contact the  Privacy Officer Faculty of Social Sciences 
(P.Janssen@socsci.ru.nl). For general questions, please contact the office of the Data Protection 
Officer of Radboud University via privacy@ru.nl. More information about your rights in the 
processing of your personal data can be found at https://www.ru.nl/privacy/english/protection-
personal-data/data-subjects-rights/ and on the website of the Dutch Data Protection Authority 
(https://autoriteitpersoonsgegevens.nl/en).  
  
3. Findings that may be of personal clinical interest  
The research data of this study will not be viewed from a medical and/or clinical perspective. 
Therefore, your participation in the study cannot be considered a medical/clinical test. Since the 
current study is completely anonymous, any scores that are worrying and/or that may be of personal 
clinical significance cannot be related back to you. If you are concerned about your health as a result 
of the questions, we advise you to contact your general practitioner.  



15 
 

  
4. Voluntary participation   
Your participation in this study is entirely voluntary. If you decide not to participate, there will be no 
consequences, and you don’t have to explain why. If, during the course of the research, you wish to 
withdraw your consent and terminate your participation, you have every right to do so at all times. 
Again, there will be no adverse consequences for you.  
  
5. Compensation or remuneration  
Participation in this study requires a time commitment of approximately 9 hours distributed over one 
week. Most of the study will be done at home in your own environment. You will receive 9 SONA 
credit points for your participation.  
  
6. Contact Information  
If you have any questions, please contact Prof. Eni Becker (tel.: 024-36-12665, email 
eni.becker@ru.nl).  
  
We sincerely hope that you would like to participate!  
  
Kind regards,  
  
Prof. Eni Becker  
 
 

  
B. Consent Form for participating in scientific research: Memory in daily life 

(MEM app)  
  

I herewith confirm that:  
- I have been satisfactorily informed about the study.  
- I have read the written information letter.   
- I have been given the opportunity to ask questions about the study.  
- my questions have been answered satisfactorily.  
- I have been given ample opportunity to think carefully about participating in the study.  
- I participate in the study entirely on a voluntary basis.  
  
I understand that:   
- I have the right to withdraw my consent at any time without having to state reasons and without fear 
of adverse consequences.  
- my information will be processed anonymously.  
- I will not and cannot be informed about my individual results because the data are anonymous.  
- my personal data are processed in accordance with the applicable European privacy regulations and 
in accordance with the privacy statement of Radboud University (https://www.ru.nl/english/vaste-
onderdelen/privacy-statement-radboud-university/).  
- my personal data are processed in accordance with the applicable European privacy regulations.  
- if the questionnaires cause worry in me, I should speak to my General Practitioner.  
- the tests and questionnaires used are not medical/clinical tests.  
I agree that:   
- my research data will be obtained for scientific purposes and will be available for verification, reuse 
and replication for 15 years;   
- the signed consent form with my personal data is kept for 10 years;  
- supervisory authorities may inspect my research data for the purpose of auditing the research.  

https://www.ru.nl/english/vaste-onderdelen/privacy-statement-radboud-university/
https://www.ru.nl/english/vaste-onderdelen/privacy-statement-radboud-university/
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I agree to participate in the study.  
  
Name:   
  
Signature:   
  
Date:   
  
--------------------------------------------------  
  
To be completed by the researcher:   
  
I, the undersigned, herewith declare that the above-mentioned person has been informed both 
in writing and orally about the above-mentioned research.  
  
Name:   
Position/research institute:    
Signature:  
Date:  
 
 

 

C. Depression, Anxiety and Stress Scale – 21 items – English version  

  

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the 

statement applied to you over the past week. There are no right or wrong answers. Do not 

spend too much time on any statement.  

  

The rating scale is as follows:  

0 = Did not apply to me at all  

1 = Applied to me to some degree, or some of the time  

2 = Applied to me to a considerable degree or a good part of time  

3 = Applied to me very much or most of the time  

  

1. (s) I found it hard to wind down   0  1  2  3  

2. (a) I was aware of dryness of my mouth   0  1  2  3  

3. (d) I couldn’t seem to experience any positive feeling at all  0  1  2  3  

4. (a) I experienced breathing difficulty (e.g. excessively rapid 

breathing, breathlessness in the absence of physical exertion)  0  1  2  3  

5. (d) I found it difficult to work up the initiative to do things  0  1  2  3  

6. (s) I tended to over-react to situations  0  1  2  3  



17 
 

7. (a) I experienced trembling (e.g. in the hands)  0  1  2  3  

8. (s) I felt that I was using a lot of nervous energy  0  1  2  3  

9. (a) I was worried about situations in which I might panic and make 

a fool of myself  0  1  2  3  

10. (d) I felt that I had nothing to look forward to  0  1  2  3  

11. (s) I found myself getting agitated  0  1  2  3  

12. (s) I found it difficult to relax  0  1  2  3  

13. (d) I felt down-hearted and blue  0  1  2  3  

14. (s) I was intolerant of anything that kept me from getting on with 

what I was doing  0  1  2  3  

15. (a) I felt I was close to panic  0  1  2  3  

16. (d) I was unable to become enthusiastic about anything  0  1  2  3  

17. (d) I felt I wasn’t worth much as a person  0  1  2  3  

18. (s) I felt that I was rather touchy  0  1  2  3  

19. (a) I was aware of the action of my heart in the absence of 

physical exertion (e.g. sense of heart rate increase, heart missing a 

beat)  0  1  2  3  

20. (a) I felt scared without any good reason  0  1  2  3  

21. (d) I felt that life was meaningless  0  1  2  3  

  

D. Depression, Anxiety and Stress Scale – 21-items – Dutch version  

  

Geef voor ieder van de onderstaande uitspraken aan in hoeverre de uitspraak de afgelopen 

week voor u van toepassing was door een nummer te omcirkelen. Er zijn geen goede of foute 

antwoorden. Besteed niet te veel tijd aan iedere uitspraak, het gaat om uw eerste indruk.  

  

De nummers hebben deze betekenis:  

0 = Helemaal niet of nooit van toepassing  

1 = Een beetje of soms van toepassing  

2 = Behoorlijk of vaak van toepassing  

3 = Zeer zeker of meestal van toepassing  

  

1. Ik vond het moeilijk mezelf te kalmeren   0  1  2  3  

2. Ik merkte dat mijn mond droog aanvoelde   0  1  2  3  

3. Ik was niet in staat om ook maar enig positief gevoel te ervaren  0  1  2  3  
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4. Ik had moeite met ademhalen (bijv. overmatig snel ademen, buiten 

adem zijn zonder me in te spannen)   0  1  2  3  

5. Ik vond het moeilijk om het initiatief te nemen om iets te gaan doen  0  1  2  3  

6. Ik had de neiging om overdreven te reageren op situaties  0  1  2  3  

7. Ik merkte dat ik beefde (bijv. met de handen)  0  1  2  3  

8. Ik was erg opgefokt  0  1  2  3  

9. Ik maakte me zorgen over situaties waarin ik in paniek zou raken en 

mezelf belachelijk zou maken  0  1  2  3  

10. Ik had het gevoel dat ik niets had om naar uit te kijken  0  1  2  3  

11. Ik merkte dat ik erg onrustig was  0  1  2  3  

12. Ik vond het moeilijk me te ontspannen  0  1  2  3  

13. Ik voelde me somber en zwaarmoedig  0  1  2  3  

14. Ik had volstrekt geen geduld met dingen die me hinderden bij iets 

dat ik wilde doen  0  1  2  3  

15. Ik had het gevoel dat ik bijna in paniek raakte  0  1  2  3  

16. Ik was niet in staat om over ook maar iets enthousiast te worden  0  1  2  3  

17. Ik had het gevoel dat ik als persoon niet veel voorstel  0  1  2  3  

18. Ik merkte dat ik nogal licht geraakt was  0  1  2  3  

19. Ik was me bewust van mijn hartslag terwijl ik me niet fysiek 

inspande (bijv. het gevoel van een versnelde hartslag of het overslaan 

van het hart)  0  1  2  3  

20. Ik was angstig zonder enige reden  0  1  2  3  

21. Ik had het gevoel dat mijn leven geen zin had  0  1  2  3  
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