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Abstract 
Maintaining a healthy lifestyle is important for both your mental and physical health. 

However, behavior change towards a healthier lifestyle is a challenging process. Although 

professional coaches can help with this, there are two main limitations: professionals cannot 

be present all day to motivate their clients and lack access to objective information 

throughout the day about the client’s progress and user state. A digital coach can support 

these limitations by employing the adaptive intervention design Just-in-Time Adaptive Digital 

Coaching. This thesis investigated how a framework can be created for Just-in-Time Adaptive 

Digital Coaching and how a digital coach can use this framework to assist clients and their 

professional coaches to elicit behavior change. To do so, the domain of malnourished elderly 

was investigated while using the digital coach Liz as the medium to evaluate the framework. 

By doing a domain research, user research, and persuasive strategy research, decision points, 

tailoring variables, and intervention options could be tracked down to form the decision rules 

that lay the foundation of a first concept of the framework. This first concept consisted of the 

decision rules, the required input for the tailoring variables by the dietician, and 

personalization options for adding/removing strategies and for the strategy implementations. 

Dieticians then evaluated this first concept. In the evaluation, several implementation design 

guidelines were proposed. In addition, pre-conditions; the interaction between the digital 

coach, the professional, and the framework; and two additional personalization options were 

added to an improved framework.  This framework for Just-in-Time Adaptive Digital Coaching 

can be put to use by a digital coach to assist dieticians by monitoring the progress of the 

clients and keep them updated if the client’s behavior is divergent for a few days, and 

stimulate the clients to adhere to the healthier lifestyle by using strategies that are 

personalized based on the personal and situational characteristics.  

 

 Keywords: just-in-time adaptive digital coaching, adaptive intervention design, 

behavior change, digital coaching, persuasive technology 
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1. Introduction 
Having a healthy lifestyle is important for your mental and physical wellbeing and 

health (Dima-Cozma et al., 2014). However, today, people still have unhealthy lifestyles, such 

as increased food intake, decreased physical activity, increased weight, increased smoking, 

and decreased sleep (Green, Filkin, & Woods, 2021; Radwan et al., 2021).  When creating a 

healthier lifestyle, previously established routines, habits, and attitudes need to change 

(Webb & Sheeran, 2006). A health coach can help in this challenging process of behavior 

change (Rutjes, Willemsen, & IJsselsteijn, 2019). However, there are limitations to these 

professional coaches. First, these coaches cannot be present all day, while being able to 

motivate through the day can be helpful for motivation, especially when there is a lack of 

intrinsic motivation (Rutjes et al., 2019). This also gives rise to a mismatch between reality 

and what the client reports, as the professional does not have access to objective 

information throughout the day about the client’s progress towards a healthier lifestyle. 

Technology can support these limitations. In addition, technology can interpret the data, 

provide feedback and personalized cues and give motivational rewards, which in turn can 

benefit health behavior change. This type of technology can be referred to as e-coaching, as 

it functions as a health coach. Another benefit of e-coaching is that implementing e-health in 

the dietetic process allows increasing health care capacity without increasing the number of 

health care staff (Wicks et al., 2014). 

 

1.1 Persuasive Technologies as Digital Coaches for Behavior Change 
E-coaching technologies are a type of persuasive technologies, which are intelligent, 

interactive systems used to change the behaviors and attitudes of people without deception 

or coercion (Fogg, 2003). In the health domain, there have been many developments that 

have used persuasive technologies to improve, for example, physical activity (Lin et al., 2006), 

healthy eating (Grimes, Kantroo, & Grinter, 2010), and smoking cessation (Graham et al., 

2006). Persuasive technologies can take on different forms and roles. According to the 

functional triad by Fogg (2003), technology can persuade in three different ways, namely as a 

(a) tool, by making it easier to perform a behavior and lead people through a process; (b) 

medium, by providing experiences and help people practice a behavior; and (c) social actor, 

by rewarding people with feedback, model the targeted behavior, and by providing social 

support. It is also possible to have a combination of the three roles.  

 

It can be argued that persuasive technologies that aim to assist people with behavior 

change are best designed to be a social actor as its primary role. There are a few reasons for 

this. First, for a digital coach to be an extension of the professional at home, it should be able 

to use similar persuasive strategies as the professional would. Second, not everyone has 

equal experience with technology. By having social interaction as the main way to interact 

with persuasive technology, the inexperience with technology would be less than persuasive 

technology as tools and mediums. Last, as e-coaching technology takes on a role of a health 

coach (Rutjes et al., 2019), and as a health coach is a social actor, persuasive technologies 

assisting the dietetic process should do this as well. Persuasive technology that assists 

behavior change in a social actor role is referred to as a digital coach. Literature indicates that 
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it is essential for a digital coach to provide feedback and personalize the approach to the 

individual. This will be further discussed in Sections 1.2 and 1.3.  

 

1.2 Importance of Providing Feedback for a Digital Coach Assisting in Behavior Change 
The importance of a digital coach providing feedback while assisting in reaching 

health goals follows from the goal-setting theory. The Goal-Setting Theory by Locke and 

Latham (2002) holds that context-specific goals lead to a better performance than setting no 

goals or non-specific goals. They identified five goal-setting principles that improve the 

chances of successfully reaching these goals. First, the goals should be clear. A digital coach 

can restate and visualize the goal for the client at home so that they can constantly be 

reminded of their goals. Second, the goals should be challenging. A digital coach can monitor 

how easily the goals are being reached and notify the professional if the goals are too easy or 

too challenging. Third, tasks should not be too complex. Again, a digital coach can monitor 

how challenging tasks are for the client and inform the professional if tasks are too complex. 

In the first three principles, the digital coach can already be an asset to the dietetic process. 

However, the real strength of a digital coach at home comes to light in the last two principles. 

The fourth principle is that you should be committed to reaching the goals. A digital coach 

can remind clients of the importance of changing their lifestyles and use different strategies 

to motivate elders to work on their goals. The last principle is feedback. Studies have shown 

that receiving feedback makes goals more effective than goals alone (Bandura & Cervone, 

1983; Becker, 1978). Feedback reveals progress of reaching a goal, making people aware 

whether they have to increase their effort (Matsui, Okada, & Inoshita, 1983). While a 

professional can only provide feedback during interaction moments, a digital coach can give 

immediate feedback to the client’s actions at that specific moment. 

 

Another theory explaining the importance of feedback is that of self-efficacy 

(Bandura, 1977). Self-efficacy is an individual’s confidence in their ability to perform a 

behavior. The stronger an individual’s self-efficacy, they will initiate or persist a certain 

activity or behavior. Self-efficacy plays a role in adopting healthy behavior, modifying 

unhealthy habits, and maintaining behavior change (Bandura, 1991). Information and 

feedback obtained from task performance are sources of self-efficacy (Bandura, 1977). There 

are four information sources, namely (a) performance accomplishments, positive experiences 

in performing a behavior; (b) vicarious learning, observation of others engaging in similar 

behavior; (c) verbal encouragement, encouragement to carry out the behavior; and (d) 

physiological and affective states, the perception of physiological and affective responses to a 

certain activity or behavior. Feedback can enhance the experience of success and confidence, 

thereby contributing to performance accomplishments. In addition, positive feedback is an 

important reward to encourage people to perform and maintain the preferred behavior. Last, 

positive feedback can give the individual a positive affective feeling, contributing to 

physiological and affective states.  
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1.3 Importance of Personalization for a Digital Coach Assisting in Behavior Change 
Besides feedback, it can also be important for persuasive technologies to personalize 

the strategies tailored to the individual’s needs. Many of the persuasive technologies used 

today employ a one-size-fits-all strategy; the same strategies to achieve behavior change are 

applied to all users ( McColl & Nejat, 2013; Van Der Lubbe & Klein, 2019). However, 

individuals differ in many areas, for example, their personality, how susceptible they are to 

persuasion, and their initial motivation. It can thus be expected that a persuasive strategy 

might work for one person but that it does not affect another person. In one of their studies, 

Rutjes and colleagues (2019) interviewed nine health coaches about different aspects of 

health coaching. They found that all coaches thought that a personally tailored approach was 

very important; what they do differs per client, depending on personal and situational 

characteristics. These personal and situational characteristics are, amongst others, personal 

goals or problems, need for empathy, base level of motivation, gender, age, profession, and 

place of residence. In line with this, Kaptein, De Ruyter, Markopoulos, and Aarts (2012) 

investigated interventions to reduce snacking behavior. They found that when messages 

were tailored to the individual, a stronger decrease in snacking behavior than randomized or 

non-tailored messages was found. Persuasive technology design should thus prevent a 

mismatch between the persuasive strategies applied and the target person’s characteristics. 

 

1.3.1 Personalizing Digital Coaching Based on the Transtheoretical Model of Change 
The interviewees in the study of Rutjes and colleagues (2019) stressed the 

importance of motivation when trying to achieve long-term behavior change. The coaches 

mentioned that whether the client realizes that change is difficult makes a difference and 

that a key factor for success is whether a client is intrinsically motivated or not. According to 

Kelly, Zyzanski, and Alemagno (1991), being motivated to change is an important factor when 

evaluating health promotion and the following behavior change. In addition, interviews with 

elders on their appetite indicated that to a great extent, eating is an act of will, based on 

whether you desire to eat or not (Wikby & Fägerskiöld, 2004). Fountoukidou, Ham, Ruijten, 

and Matzat (2016) state that people differ in the way they are motivated. Motivation is thus 

an important factor for behavior change. As people differ in their base level of motivation, 

different persuasive strategies should be designed and applied to the matching level of 

motivation of the individual. This is in line with the Transtheoretical Model of Change.  

 

The Transtheoretical Model of Change (Prochaska, Diclemente, & Norcross, 1992) 

holds that people go through different stages to alter their problematic behaviors. The first 

stage is the pre-contemplation stage, where an individual has no intention to change. The 

second stage is the contemplation stage, where an individual considers changing but did not 

yet take any action. The third stage is the preparation stage, where an individual intends to 

take action within a month. The fourth stage is the action stage, where an individual has 

performed the intended behavior successfully for less than half a year. The last stage is the 

maintenance stage, where an individual has successfully performed the intended behavior 

for over half a year. It is not only possible to move up through the stages, but you can also 
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relapse and move back one or more stages. The stage a person is in provides information 

about what type of treatment would suit the individual.  

Following the Transtheoretical Model of Change, different persuasive strategies 

should be employed for individuals in different stages (Consolvo, McDonald, & Landay, 2009). 

Persuasive technology aimed at individuals in the pre-contemplation stage should focus on 

education. For the contemplation stage, persuasive technology should focus on rewards for 

performing the intended behavior and techniques for overcoming barriers. For the 

preparation stage, the focus should be on rewarding the behavior and increase awareness. 

For the action stage, persuasive technology should focus on monitoring progress. Last, for 

the maintenance stage, the focus could be on coping strategies.  

 

1.3.2 Importance of Adaptation 
The personalization of persuasive strategies thus refers to using information about 

the individual to decide when, where, and how to apply which persuasive strategies, which is 

also referred to as individualization (Nahum-Shani, Hekler, & Spruijt-Metz, 2015). There are 

two types of individualization, namely static, where the information is stable (such as gender) 

so that there is no need for changing the persuasive strategies; and dynamic, where the 

information varies over time (such as motivation) so that there is a need for changing the 

persuasive strategies. The dynamic form of individualization is referred to as adaptation 

(Collins, Murphy, & Bierman, 2004). To know when, where, and how to apply which 

persuasion strategies, adaptation requires that the individual is being monitored (Nahum-

Shani et al., 2018). This adaptation is important because people are not static. For example, 

people's personalities might change, and they might move up or down stages from the 

Transtheoretical Model of Change. In addition, with prolonged interaction with persuasive 

technology, they might get to know the technology, which can affect how people are 

influenced by the technology.  

 

1.4 Just-in-Time Adaptive Digital Coaching 
Persuasive technology design principles focused on adaptation for intervention 

strategies have been developed as the Just-In-Time Adaptive Interventions (JITAIs) by 

(Nahum-Shani et al., 2015). JITAI adapts the type, timing, and intensity of support to an 

individual’s changing status and context to support when the person needs it the most. It 

thus personalizes both the timing and the type of the support. Four important components 

should be taken into account when designing an intervention: (1) decision points, which is 

the point in time when a decision is made; (2) intervention options, which are the possible 

treatments or actions that can be put in use; (3) tailoring variables, which is the information 

about the individual that is needed to decide which intervention to provide and when; and 

(4) decision rules, which links intervention options and tailoring variables to decision points.  

 

Although JITAIs provide a strong, theoretical foundation to the research on adaptive 

persuasive technology design, it has two important limitations. First, it does not take into 

account subjective data such as experiences and context. A JITAI monitors the tailoring 

variables, either actively or passively, and bases its adaptation on those measurements. 
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Although these measures can be relevant to determine which intervention should be 

employed and when, having information about a person’s experience and context is also 

important (Rutjes et al., 2019). However, this cannot be easily understood and analyzed by 

technology because of its complexity and subtlety (Rutjes et al., 2019). Therefore, a 

professional could be included in the intervention design to prevent an overemphasis on the 

objective information, as this could be harmful to the coaching process. The second limitation 

is that the focus of JITAIs lay on when to provide which intervention, but it less attends to 

how a person responds to that intervention, while feedback is an important factor according 

to the Goal-Setting Theory (Locke & Latham, 2002).  

 

Therefore, this graduation project provides an alternative to Just-in-Time Adaptive 

Interventions, namely Just-in-Time Adaptive Digital Coaching (JITADC), which is a framework 

for adaptive intervention design where a digital coach applies just-in-time interactive 

persuasive strategies of which the adaptation is based on objective data collected by a digital 

coach and the subjective experiences and personal contexts that clients share with a 

professional health coach. The term adaptive intervention indicates that the intervention, the 

action taken to improve a health-related problem, is adaptive to the client’s needs. The 

intervention is composed of one or more just-in-time interactive persuasive strategies 

employed by the digital coach. In JITADC, this adaptation of the intervention occurs just-in 

time, meaning that the strategy is (a) simple and tailored, (b) at the right time, (c) at the right 

place, and (4) in a non-irritating way (Intille, 2003). The persuasive strategies are also 

interactive, meaning that the digital coach responds to what the person is or is not doing at 

that exact moment to receive immediate feedback on their actions, based on their needs. 

Just-in-Time Adaptive Digital Coaching as an alternative to Just-in-Time Adaptive 

Interventions can be an effective way to assist clients with behavior change. The differences 

between JITAI and JITADC are visualized in Figure 1. 

 

 
Figure 1. Visualization of the elements of and differences between Just-in-Time Adaptive 
Interventions (a) and Just-in-Time Adaptive Digital Coaching (b).  
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1.5 Research Approach 
1.5.1 Research Gap and Research Question 
While the literature indicates that interventions should be tailored to the person 

(Kaptein et al., 2012; Rutjes et al., 2019) and that feedback has a significant impact on 

whether goals are reached (Bandura, 1977; Bandura & Cervone, 1983), previous research has 

only focused on one of the two. This paper will be the first to combine the two in one study 

into Just-in-Time Adaptive Digital Coaching - an adaptive intervention that applies just-in-time 

interactive persuasive strategies, which combines objective data obtained by the digital 

coach and subjective data obtained by a professional, to help clients with behavior change, as 

an alternative to Just-in-Time Adaptive Interventions. A framework is needed for Just-in-Time 

Adaptive Digital Coaching that indicates which interactive persuasive strategies should be 

used for what type of clients. In addition, while various e-coaching systems have been 

developed, only little research has investigated the professional coach’s needs and the 

coaching process to incorporate this in the design of e-coaching technologies (Rutjes et al., 

2019). However, for coaches to implement e-coaching technologies in their coaching process, 

their perspectives must be taken into account. 

 

This leads to the following research questions:  

 How can a framework be created for Just-in-Time Adaptive Digital Coaching that combines 

objective data obtained by a digital coach and subjective data obtained by a professional 

coach so that it takes into account the context, user state, and user needs?  

 

How can a digital coach that employs the framework for Just-in-Time Adaptive Digital 

Coaching assist clients and their professional coaches to elicit behavior change? 

 

1.5.2 Research Design 
To answer these two research questions, a specific context will be researched, 

namely, malnutrition amongst the elderly population. The Digital Coach Liz (ConnectedCare 

b.v.) will be used as the medium to investigate the creation and implementation of the 

framework for just-in-time adaptive digital coaching in that context. First, in Chapter 2, the 

domain of malnourished elderly will be further explored, consisting of some general 

information about malnutrition, the current dietetic treatment process, and the digital coach 

Liz. This was done based on a literature study and by exploring the current prototype and the 

future visions for the Digital Coach Liz. Then, Chapter 3 aims to better understand the end-

users of Liz, namely elderly and their dieticians, and how dieticians personalize their 

approaches to the individual elder through interviews held with dieticians. In addition, it was 

investigated how the digital coach Liz can assist elderly and the dieticians in the dietetic 

treatment. Chapter 4 explores persuasive strategies that Liz can employ to stimulate elderly 

to eat based on the interview data from Chapter 3 and a literature study. The findings of the 

domain research, user research, and persuasive strategies research combined form the 

framework for Just-in-Time Adaptive Digital Coaching, which will be further elaborated on in 

Chapter 5. In Chapter 6, this framework will be put up for an evaluation with dieticians. To 

conclude this graduation project, Chapter 7 will provide a discussion of using the framework 
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for Just-in-Time Adaptive Digital Coaching in digital coaches in general. The steps are 

visualized in Figure 2. 

 

 
Figure 2. Visualization of the steps used to investigate a framework for Just-in-Time Adaptive 
Digital Coaching 

 

  



14  
 

2. Domain Research 
2.1 Malnutrition Amongst the Elderly 

Before 2050, it is expected that over 22% of the world’s population will be 60 years or 

older, which was only 11% in 2000 (WHO, 2014). It is desirable that these elderly retain good 

health conditions because high fragility amongst the elderly increases health care costs and 

leads to tight labor market conditions, making it not only problematic for the individual elder, 

but also for society as a whole (WHO, n.d.). According to the World Health Organization 

(WHO, 2020), nutrition plays a major role in maintaining vitality for the elderly. Malnutrition, 

which is an insufficient dietary intake meaning that the needs for energy and proteins are not 

met (Roy, 1994), is a frequent problem amongst elders. In Europe, between 13.5% and 29.7% 

of the elderly living at home are malnourished or are at risk of becoming malnourished 

(PROMISS, n.d.). Furthermore, according to Kruizenga and colleagues (2019), the prevalence 

of malnutrition in Dutch elderly is 15-20% in nursing homes, 14-15% in hospitals, 20% for 

elders living at home who are 75 years or older, and 30-40% of the elderly with home care. 

 

According to Evans (2005), there are four types of factors that influence malnutrition 

among the elderly, (1) physiologic, which includes decreased taste, smell, and lean body 

mass; (2) pathological, which includes dentition, diseases, medication, and dementia; (3) 

sociologic, which includes the ability to shop for food and prepare it, financial status, and lack 

of interactions; and (4) psychological, which includes depression, loneliness, stress, and grief. 

Another classification for the causes of malnutrition is the nine d’s proposed by Edington et 

al. (2000), dementia, dysgeusia, dysphagia, diarrhea, depression, disease, poor dentition, 

dysfunction, and drugs.  

 

Being malnourished as an elderly has many negative consequences. First of all, 

malnutrition does not only make a person more vulnerable to diseases, but it also affects the 

outcome of the disease (Cawood, Elia, & Stratton, 2011). Second, it increases the risk of 

falling (Visvanathan et al., 2003). Additionally, malnutrition can lead to prolonged 

hospitalization, decreased physical functioning, and a worsened quality of life (Neumann et 

al., 2005). Last, being malnourished increases an elder’s mortality (Sullivan & Walls, 1998). 

Without intervention, malnutrition is a downward spiral, leading to decreased health and life 

satisfaction (Chen, Schilling, & Lyder, 2001).  

 

Because of these negative consequences for the elderly and society, much research 

has investigated interventions to diminish malnutrition among the elderly. Most of these 

studies looked at using nutritional supplements as an intervention (for example, Freijer, 

Nuijten, & Schols, 2012; Gariballa & Forster, 2007). A systematic meta-analysis of the effects 

of oral nutritional supplements by Cawood et al. (2011) showed that high protein 

supplements benefit elders’ health and reduce the length of hospitalizations and hospital 

readmission rates, which in turn are important economic implications. However, there are 

some downsides to using supplements as a treatment for malnutrition among elderly 

(Kimple, 2016). First, supplements are supposed to support a healthy diet, rather than a 

substitute, because a healthy diet allows you to get all the vitamins and minerals the body 
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needs, rather than only the nutrients that the supplements contain. Second, supplements 

can affect the workings of medication. And, above all, by using supplements, the eating 

habits and behavior of the elderly do not change, meaning that they become dependent on 

the supplements. Therefore, aiming for behavior change to create a healthier lifestyle is a 

more sustainable intervention than providing elderly with supplements. Dieticians can help 

elderly with this healthier lifestyle during a dietetic treatment.  

 

2.2 The Dietetic Treatment  
In the dietetic treatment, dieticians aim to improve the food intake of elderly. 

Dieticians often use a cyclic model for this. In the Netherlands, the model proposed by 

Becker-Woudstra and colleagues (2012), as depicted in Figure 3, is used frequently. The first 

stage of the dietetic consult cycle is dietetic research. During dietetic research, the dietician 

takes multiple steps to gain insight into the current situation of the client, namely (a) 

screening – investigating whether treatment by the dietician is needed, (b) dietetic 

anamnesis – collecting data to gain insight into the client and their request for help, (c) 

nutritional history – gaining insight into the client’s nutritional intake, and (d) anthropometry 

– measuring different dimensions of the body. The second stage is the dietetic diagnosis. The 

dietician gives a dietetic diagnosis to the client, indicating what causes the client's problems 

and which problems the client experiences in their behavior. The third stage is the dietetic 

treatment. In this stage, main goals and sub-goals are set, and tools are provided if needed to 

reach these goals. Then, the progress of the client is evaluated. If the dietician is contented, 

the dietetic process of the client will be closed. However, if there is still room for 

improvement, the dietician and the client will go through all the stages again until no longer 

necessary.  
 

 
Figure 3. The dietetic consult cycle (Leibbrandt et al., 2016). 
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When defining the dietetic diagnosis and setting the main- and subgoals, the 

International Classification of Functioning, Disability, and Health (ICF) scheme from WHO 

(2001) can be used, as is shown in Figure 4. To work with the ICF scheme for dietetic 

diagnosis, the data that is collected in the dietetic research should be placed in one of the 

five categories of the scheme (Becker-Woudstra et al., 2012). These five categories are (a) 

body functions and structure, (b) activity, (c) participation, (d) environmental factors, and (e) 

personal factors. These data can then be analyzed and interpreted, and relationships 

between the categories can be identified, which will lead to the diagnosis. When setting 

goals, all five categories of the ICF scheme should be covered. 

 

 
Figure 4. ICF scheme (ICF Education, n.d.). 

 

Dietetic consults allow for setting nutritional goals and acquiring subjective data on 

personal characteristics, experiences, and context. However, the limitations of not being 

present all day with the client and lacking access to objective information, discussed for 

professional coaches in general, also holds for dieticians and the dietetic treatment. The 

digital food coach Liz (ConnectedCare b.v.) can be used to overcome these limitations.  

 

2.3 The Digital Coach Liz 
The digital coach Liz of the company ConnectedCare is a personal, digital coach that is 

designed to be an extension of a dietician. Liz is developed to assist elders at home to reach 

their dietary goals and give dieticians a better insight into what happens in between the 

consults. Liz does this by reminding the elder that it is time for a meal, by activating the elder 

to eat the meal, and by monitoring the food intake of the elder. In addition, Liz aims to be a 

social companion for the elderly. The Digital Coach Liz is embodied, which refers to having a 

representation of a body, either physical or simulated. Liz has a physical representation of a 

body, as can be seen in Figure 5. She has a head, hands, a tablet torso, and feet. As the hands 

and face are projected on the screen, Liz can display different emotions and hand gestures.  
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The scope of where Liz actively stimulates clients to reach dietary goals can be split up 

into three moments, namely the run-up to the mealtime, the mealtime, and the end of the 

mealtime. An overview of the decision points is visualized in Figure 6. The run-up to the 

mealtime refers to the moment from the intention to start a meal until the meal has been 

prepared and put on the table. The run-up to the mealtime consists of two possibilities: the 

elder starts the preparation themselves, or the elder does not start preparing themselves. 

The mealtime runs from when the meal is put on the table until the end of the mealtime. 

During the mealtime, two scenarios can occur, namely that the elder is eating the meal or the 

elder is not eating the meal. While it is possible that only one of the scenarios occurs during a 

mealtime, for example when an elder eats continuously or does not eat one bite, it can also 

be that the scenarios occur alternately, when a bite is followed by a long moment of not 

eating. The end of the mealtime refers to the moment when the elder puts away the dishes 

and possible leftovers. This can be either because the meal has been finished or the elder 

does not want to eat anymore.  

 

 
Figure 6. Overview of scope of Liz.  

Figure 5. The Embodied Digital Coach Liz. 
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In the current prototype of the digital coach, Liz is not yet adapted to the user state 

and user needs, so personalized feedback and persuasive strategies are not possible yet. 

However, Liz is only at the beginning of its development. After further development, it has 

the potential of becoming an adaptive, personalized digital coach that is tailored to the 

individual. It is, therefore, a well-suited technology to employ Just-in-Time Adaptive Digital 

Coaching. This paper aims to propose a framework for this adaptive, personalized digital 

coach and investigates how Liz should employ this framework for Just-in-Time Adaptive 

Digital Coaching to match the user state and satisfy the needs and desires of the client.  
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3. User Research 
To get a better understanding of both the elderly and the dieticians and their 

interaction moments, semi-structured interviews were held by using Microsoft Teams with 

dieticians to gain in-depth knowledge about what the current dietetic treatment for 

malnourished elderly entails; that is what barriers elderly encounter, how elders differ from 

each other, and how dieticians adapt their advice and approaches to each elder and how 

they determine what strategy to apply to whom. These results can then be used as input for 

the framework for just-in-time adaptive digital coaching. In addition, it contributes to the 

discussion of how a digital coach can assist users and professional coaches in eliciting 

behavior change.  

 

3.1 Method 
3.1.1 Participants 
For this research, eight interviews were held with dieticians who have experience 

with treating fragile elderly. All participants were female. The age ranged from 22 to 33, with 

a mean age of 27.8 and a standard deviation of 3.9. Participants were retrieved through a 

recruitment message on LinkedIn and by calling dietician practices. All dieticians had 

experience with treating fragile elders. As all dieticians were from the Netherlands, the 

interviews were held in Dutch to be better able to express themselves.  

 

3.1.2 Measurements 
For the interviews, an interview scheme was created to make sure that the general 

direction of the interview would be the same for every participant. First, questions were 

asked to get to know the dietician. Second, questions were asked to form personas, namely 

about the problems and causes of malnourished elderly and the awareness, motivation, need 

for control, and need for feedback of the elderly. Third, questions were asked about the 

dietetic treatment itself, namely regarding the tools they use during the dietetic treatment, 

the interaction between clients and dieticians, what they would do if they could be with a 

client constantly, and when a dietetic treatment was considered a success. Last, dieticians 

were asked how the digital coach Liz could complement the dietetic treatment for them and 

the client. The complete interview scheme can be found in Appendix A. 

 

3.1.3 Procedure 
Before the interview started, participants were sent an invitation link to Microsoft 

Teams together with the informed consent form. Before the interview, the dietician signed 

and sent the informed consent form. At the time of the interview, both the interviewee and 

interviewer joined the meeting. First, the participant was asked if everything was evident 

with the informed consent. The purpose of the interview was explained, and the digital coach 

Liz was introduced. Then, after informing the participant, the recording was started and the 

interview was held. The interview scheme was followed, but follow-up questions were asked 

where needed. At the end of the interview, the participant was thanked and debriefed about 

what will be done with the data.   
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3.1.4 Data Analysis 
The data obtained from the interviews were analyzed with thematic analysis. For this, 

the approach of Braun and Clarke (2006) was used. Therefore, first, the data was transcribed. 

Then, before the data was analyzed, the transcripts were read through carefully multiple 

times. Next, each question and its answer was turned into a snippet by creating a table of the 

interview transcript. Next, each snippet was given one or multiple codes. Once all interviews 

were coded, the codes were put into a list and then shuffled around to create themes and 

sub-themes. These were then reviewed by rereading the interview transcripts. At last, the 

results were written down. For this, it was not counted how many dieticians shared a certain 

opinion because not all topics and questions were discussed in the same way. Therefore, if 

two dieticians believed that something was the case and the others did not mention it does 

not necessarily mean that the other dieticians disagreed.  

 

3.2 Results 
 User research interviews were performed to better understand both the elderly and 

the dieticians and their interaction moments. During the thematic analysis of the interviews, 

seven themes arose. The first three themes form the dietetic treatment that represents the 

interaction moments between the elderly and the dieticians, namely intake (theme 1), 

execution of the treatment plan (theme 2), and evaluations (theme 3). For this dietetic 

treatment, dieticians experience use tools (theme 4) to assist elderly to reach their dietary 

goals. However, dieticians also experience several barriers and needs (theme 5). The digital 

coach Liz (theme 6) can be used as a tool to overcome these barriers and help with the 

needs. The thematic map, showing the themes and sub-themes, can be found in Figure 7. 

Below, each theme will be explained in more detail below.  

 

3.2.1 Intake 
The first theme is ‘Intake’. This represents the intake consult dieticians have with their 

clients. This intake has two main goals, namely to get to know the client and their situation 

and to set up a treatment plan and dietary goals, which are represented as sub-themes of the 

theme ‘Intake’. For the sub-theme ‘Getting to know the client’, a dietician aims to understand 

the problems and causes of the client and their personal and situational characteristics. 

‘Problems and causes’ refers to the problems that elderly experience with nutrition and the 

causes of their malnutrition. All participants mentioned that there are many food-related 

problems. This also follows from the other interviews, as several problems were mentions by 

the dieticians, namely diminished taste and appetite, loneliness, stress, tiredness, memory 

deficits, problems with buying and preparing meals, lack of knowledge, feeling overwhelmed 

by choices, and medical causes. The three leading causes mentioned and that fall into the 

project's scope are diminished appetite, loneliness, and memory deficits. For diminished 

appetite, dieticians explained that “there are people who just have a low appetite or feel full 

very quickly.” About loneliness, one dietician clearly illustrated the problem: “Sometimes 

they have everything, they can cook, and sometimes they have even cooked. And then they 

sit in front of the meal and think, ‘Here I am, all by myself, never mind’.”  One dietician also 

provided a clear example about the problem of memory deficits: “He forgets to eat. That’s 
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the entire problem, which I often see in clients: they forget to eat because of dementia. And 

this man, as he has no partner, has to remind himself to eat. Despite that we can use 

supplements, they can forget that too.” 

 

Figure 7. Thematic map of the user research interview results. 
Note. The (sub-)themes indicated with a * were retrieved with the help of supervisor Ir. J. 

Alberts.  

 

In addition to the problems and causes of malnutrition amongst elderly, also personal 

characteristics on which clients differ from each other were discussed. According to several 

dieticians, “there are definitely differences between types of clients.” First, clients differ 

based on their level of awareness of their problems. As one dietician indicated, “if I tell them 

they have lost weight, they say ‘but we don’t do a lot, we only sit all day’. No, your body is 

still working very hard. … But a few do realize the problem.” Another factor is the knowledge 

of the clients. As one participant explained, “I think a lot of them do not know how they have 

to do things.” Another aspect on which they differ is their need for control. While all clients 
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have some sort of control over the dietetic treatment, there are also some clients who say 

“tell me what is necessary and I will do it.” Motivation was also found to be a relevant 

personal characteristic: “often you see that the individuals who are motivated that they take 

on the advice and benefit from it, while people who are less motivated, they more often still 

lose weight.” One dietician argued that this might be the case because if someone wants 

something, they are eager to get the most out of it. Also, the openness for feedback and 

advice was discussed as a personal characteristic. “There are definitely clients who say if I can 

do something different with my food intake, then let me know so I can change it 

immediately. But there are also clients who say, let me eat what I am used to eating. I think it 

is fine this way.” 

 

At last, several aspects of the clients' environment were mentioned by participants, 

represented in the situational characteristics. These factors were divergent. One of these 

factors is the social environment, namely the family and healthcare of someone. An example 

was provided of how they can be helpful in the dietetic treatment of the elder: “There was a 

woman who did not want to have tube feeding. I could not convince the woman that it was 

the best thing to do. So we scheduled an appointment with the nurse and doctor, the son of 

the woman, and myself. Together we looked at the advantages of tube feeding and why. 

There we could stress the importance of tube feeding and its benefits. In the end, the woman 

was convinced”. The social environment also includes whether the elders can eat together 

with someone else, as “seeing others eat makes you eat.” In addition, one dietician indicated 

that that “the client’s social world becomes small, so there is not much social control over 

how the client is doing and whether they are taking care of themselves.” Another factor is 

the medical status of the client. The difference between being palliative or not was 

mentioned as an important indicator for the right approach for that patient, but also for the 

success of the dietetic treatment. Last, another environmental factor is the habits of the 

elders. About habits, multiple dieticians mentioned that “I notice that elderly have certain 

habits regarding food and they do not quickly want to change them,” and “it’s ignorance, 

they don’t know how to do it differently because it is such a deeply rooted habit.”  

 

The second sub-theme was ‘Set up a treatment plan and dietary goals’. For this, all 

dieticians stressed that it is crucial for the client to be in control. During the consults, the 

client is always in control. As one dietician explained, “in the end, the one sitting across the 

table has the control determines what happens.” One way that this control comes to light is 

that dieticians “ask what the client likes” and “ask the client what they want to change.” The 

goal-setting is based on what the client still wants to be able to do. One dietician indicated 

that “I believe it is more important that someone can make a cup of coffee rather than that 

there is 70 kilos on the scale. I try to look into functional goals more and more. If someone 

likes to go for a walk, during the conversation, I indicate that that is the goal, that the person 

can keep that up as long as possible. And good nutrition is needed to make that happen.” For 

setting up the treatment plan and advice, dieticians scan the personal and situational 

characteristics of the client. As one dietician indicated, “during the intake, I try to find out if 

this is someone to who I can give four pieces of advice, or if I should only give one and be 
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glad if that works out.” Therefore, the treatment plan and goals are personalized to the 

individual. 

 

3.2.2 Execution of the Treatment Plan 
The second theme is the ‘Execution of the treatment plan’. During this execution, 

dieticians have to let go of the control over the client and give the client some time to do 

something with the dietician's advice. Dieticians indicated they would like to be able to be 

present during these moments to support the elders. However, due to time constraints they 

cannot be present with the client all day when they have to execute the treatment plan. 

Therefore, dieticians do use several strategies to help stimulate the elder to adhere to the 

plan. These are represented in the sub-theme ‘Strategies’. The strategies discussed by 

dieticians can be categorized in the following way: ‘Motivate’, ‘Inform’, and ‘Remind’. The 

categories will be explained further below.  

 

The category ‘Motivate’ constitutes the strategies the dieticians use to motivate the 

client. As one dietician said, “the most important thing is to see if there is some sort of 

motivation with the client himself. I always say, ‘I can stand upside down, but if you don’t 

want it yourself, I can’t do anything about it’”. Without motivation, “it does not make sense 

to advise the client.” Dieticians have several strategies to motivate, namely explaining the 

importance of change, motivational interviewing, conversing, setting functional goals, 

providing positive feedback, and bending the motivation towards the desired target 

outcome. Dieticians also mentioned that if they would be able to be with the client all they, 

they would “eat together, as seeing others eat makes you eat.” 

 

The category ‘Inform’ captures the strategies used to inform the clients about good 

eating habits through written advice and information flyers. Dieticians also provide recipes, 

give day schedules, provide examples of meals, and even go to the supermarket together 

with some clients. In addition, to inform the clients about their progress, both positive 

feedback and negative feedback are provided. This is needed because clients are not always 

aware of their progress, nor do they always realize that their behavior is problematic. This 

becomes clear from several things that the dieticians said, namely “for example, if the client 

has gained weight they sometimes downplay it, like ‘that is not that much, it should have 

been 2 kilos’, so that I have to say, no, that half kilo is already a good start.” In addition, one 

dietician mentioned that “I often hear from my clients that they think ‘now I am getting 

older, I don’t do as much as I did before, so my body does not use as much, and so I don’t 

need a lot of food,’ while that is not true.”  

 

The last category is to ‘Remind’ elders about the target behavior they need to 

perform to reach dietary goals. Dieticians do this in several ways, namely, repeat the advice, 

let elders set alarms, and write dates on bottles so that clients know whether they have 

already consumed a bottle that day. One dietician explained that she “always tries to repeat 

the advice, but also takes into consideration the importance of following the advice. So I 

especially repeat things.” 
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Dieticians mentioned that not all strategies work for all clients. “You always have to 

check what someone wants, what someone needs, what type of person they are, and what 

you can say to someone and what not.” Dieticians mentioned that if an elder was stimulated 

in a way that does not fit for that person, “it will be counterproductive.” Which strategy is 

used for which client is tailored to the needs and abilities of the clients. When asking 

dieticians how they did this, one indicated that “I do this automatically. If I have to think 

about it now, what do I do? Yes, I adjust. …  I never thought about it consciously, I think it is 

automatically that you adapt it to the conversation.”   

 

3.2.3 Evaluations 
 The third theme is ‘Evaluations’. Evaluations are the follow-up consults in which the 

elder and the dietician discuss the progress of the elder and the dietician gives ‘Feedback’ to 

the client about the performance. “How did it go? Did it work out? If they say yes, what was 

the reason that it worked out? But also, what was the reason if it did not work out and do we 

have to work with that?” In addition, dieticians also ask clients, “what do you think can still be 

improved.” So both the positive and the negative aspects should be discussed. If necessary, 

the dietician adjusts the treatment plan and goals. The ‘Frequency’ of the evaluations 

represents how often evaluations occur, how much time is in between two consults, and how 

much time is scheduled for the evaluation. The frequency and duration of the evaluation 

consults depend on the three hours covered by the basic insurance that everyone has and 

the severity of the malnutrition, and the client’s needs. As one dietician clearly explained, 

“dependent on the request for help, I will see what is desirable. Most of the time, I schedule 

an evaluation after 2-3 weeks, especially for severe weight loss. And how it goes from there, 

often you leave a bit longer in between, because you have to take into account the three 

hours of the basic insurance. … If people have a normal request for help and the weight loss 

is only minor, between the first and the second consult, you often schedule 5-6 weeks.”  

 

There are three outcomes of the evaluation, captured in the sub-theme ‘Outcomes of 

evaluation’. In the first outcome, there is still progress to be made and the client still wants to 

continue the dietetic treatment. In that case, the client again executes the treatment plan, 

possibly altered based on the progress of the previous execution, with the help of strategies 

to inform, remind, and motivate the elder. There are also two outcomes that results in a stop 

of the dietetic treatment. The first is when the dietetic treatment is successful. It was found 

that there were three main determinants for when treatment was found to be successful, 

namely when the goals were reached or improved on, when the client was satisfied, and 

when the client is independent of a dietician for reaching dietary goals. In that case, the 

dietetic treatment is closed. The second is when the dietetic treatment is less successful. This 

can be either the case because the client does not want to continue the dietetic treatment or 

because the dietician cannot help the client any further. However, while reaching goals was 

often mentioned as the main reason for success, multiple dieticians stressed that not 

reaching a goal did not mean that the dietetic treatment was unsuccessful. “As soon as I 

notice that I can’t help sufficiently, that can be that the elder is not motivated, or that I have 

too little knowledge, then I will forward him. However, then I still believe it is successful.” 
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Another mentioned that “if you decide to do nothing, it does not mean that the treatment is 

unsuccessful. No treatment is also a choice, so that can also be a treatment.” It is therefore 

referred to as less successful rather than unsuccessful.  

 

3.2.4 Tools 
Besides the strategies that dieticians use to stimulate elderly clients to reach their 

dietary goals during the execution of the treatment plan, dieticians have a few more tools 

they can use to improve the dietetic treatment. These are captured in the theme ‘Tools’. First 

of all, family, relatives, and the care network of the client can be regarded as tools. They can 

assist dieticians by monitoring the food intake of the elder. Several dieticians mentioned that 

between consults, there is no control of the client's behavior: “When I talk to them, they are 

very motivated, but as soon as I leave, I don’t know what happens.” Therefore, they indicated 

that they ask others from the client’s care network “how things are going and if they could 

check the food and drink intake and whether they had any diet food left.” Besides that, 

family, relatives, and the care network can also be put to use to employ certain strategies of 

the dieticians during the execution of the treatment for them, for example, by writing dates 

on bottles, remind the elders to eat a meal, or eat together with the participant. Other 

people in the care network, or even colleagues of the dietician, can also be used as a tool 

when the dietician does not know how to continue the treatment. Dieticians indicated that 

they liked to consult with others to find a way to treat the client. 

 

Second, the tone of speaking and using dialect can also be regarded as tools. As one 

dietician indicated, if possible, speaking dialect builds trust, as it can be some sort of ice 

breaker, and it makes the client feel that the dietician can understand them and level with 

them. Besides, another dietician provided an example for stubborn elderly who did not want 

to stop using nutritional drinks, “sometimes you need to be very strict and say we will stop 

with the nutritional drinks and you will figure it out, and in 2 weeks we will weigh you again, 

and if you have lost weight we will have an indication to restart it”. In addition, one dietician 

said that “with some clients, you can make more jokes to get a connection, while with others 

you remain seriously and just focus on the treatment.” 

 

3.2.5 Barriers and Needs 
 In the Interviews, dieticians also discussed barriers they face during the dietetic 

treatment of fragile elders and expressed several needs. These were captured in the theme 

‘Barriers and needs’. These barriers and needs can be captured into three sub-themes, 

namely ‘Incorrect report of food intake’, ‘Tension between dietician and the care network’, 

and ‘Do not push too much’. The sub-theme ‘Incorrect report of food intake’ refers to the 

over- or under-report of what the client eats in between consults, often because of memory 

deficits or that clients are not aware of their eating behavior. One dietician mentioned that 

she was wondering for a long time what went wrong with a client. After a long time, she 

found out that while the elder reported eating two sandwiches, she often gave one of the 

sandwiches to her dog but failed to mention this to the dietician. Another dietician indicated 

that she wanted to have more information on the clients’ behavior and situation in between 
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consults to intervene more quickly when needed. Besides that, dieticians would also want to 

get a better insight into how meals are prepared and the clients' day structure.  

 

 Second, although the care network can be seen as a tool that helps dieticians and 

clients with monitoring, reminding, motivating, and assisting with functional abilities, the 

collaboration does not always run smoothly. This is captured in the sub-theme ‘Tension 

between dietician and the care network’. Some dieticians mentioned that contact with 

homecare is sometimes challenging to establish, as “they are difficult to reach, and as there is 

a large variation in who goes to the client and when, you often do not get the right person on 

the phone.” This is partly because all organizations have their own systems, which makes it 

harder to work together. In addition, there is also a lack of knowledge regarding healthy food 

with healthcare staff. “If they have breakfast with two rusks with jelly, they assume that if a 

client does so too, it is good.” Another barrier that the dieticians experience is the slow 

process of diagnosis and reference, as “this could prevent having to take supplements for a 

year.” 

 

The third sub-theme is ‘Do not push too hard’. One dietician provided an example of a 

man who wanted to gain weight but could not be motivated. “At one moment, he said, ‘shall 

we cut off this conversation?’. … I tried to motivate him so much that I thought, maybe I have 

pushed him too hard.” Also other dieticians asked that they would not push the client too 

much, because that does not work out. Therefore, it is important to keep in mind that “if 

someone does not want it, it stops.” However, sometimes pushing can give the desired 

results. For this, one dietician gave the example of a very stubborn woman and sometimes 

hung up the phone. However, “at one point in time, she came back from it and called me 

back to tell me ‘I know I am stubborn, but I realize that I need it’. So sometimes you just need 

to keep pushing, showing them you are there for them, and if someone hangs up the phone 

keep calling to show I really want to help you. But that is something that should be 

approached differently for different individuals because some people will not like it when you 

keep calling.” 

 

3.2.6 The Digital Coach Liz 
The last theme is ‘Digital Coach Liz’. When discussing the digital coach Liz, dieticians 

talked about how Liz could strengthen the current dietetic treatment for them and their 

clients and how it can be a tool to overcome the barriers and needs the dieticians have in the 

current dietetic treatment process. Dieticians came up with several ‘Functionalities’ that Liz 

should be able to do. One dietician gave as an example that “goals can be set that someone 

has to take a snack 3x a day and they can click whether they had it. And if they have not filled 

out anything in 2-3 days, I can contact them to ask what is wrong.” On top of that, the 

functionalities that Liz should have were discussed. The mentioned strategies were similar to 

the strategies that the dieticians employ themselves, namely monitoring, reminding, 

informing, and motivating. In addition, dieticians also discussed that Liz should be 

personalized to the wishes and desires of the client. One dietician described how she 

envisioned a personalized Liz: “I think there should be different options. For example, five 
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options from minimal support to maximal support, and that you can choose what you want 

and discuss together with the client what they like.”  

 

Besides these functionalities, Liz should be a ‘Social companion’. One dietician 

expressed multiple times that she believed that Liz would be a great solution for clients with 

no partner or who feel lonely. Another explicitly mentioned that she believed that “Liz should 

be some sort of a companion that thinks along with the client,” that Liz should keep the 

communication lightly, and that “it should be something cozy because if it delivers cosines, it 

makes the mealtimes more fun.” 

 

Last, three pre-conditions appeared from the interview data, captured in the sub-

theme ‘Pre-conditions’. These pre-conditions refer to conditions that must be met before the 

digital coach can be used effectively. The first pre-condition is that the client should be open 

to the technology. One dietician provided an example of where a man felt restless when 

using a social robot with similar functions as the digital coach Liz, while others walk around 

with a robot cat all day. As another dietician wondered, “I don’t know if elderly are open for 

it, I would need to experience that. It could be that some elderly like it to have a conversation 

with a digital person, but I can also imagine that they would not like it.” The second pre-

condition is that there needs to be a trust-relationship between the client and the digital 

coach. “It should be easily accessible and familiar.” As trust was also found to be an 

important factor for the dietician-client relationship, and dieticians indicated that Liz should 

be familiar, this is expected to also hold for the Liz-client relationship, as Liz is an extension of 

the dietician. The third pre-condition is that there should be some initial motivation. To recall 

a quote, “the most important thing is to see if there is some sort of motivation with the client 

himself. I always say, ‘I can stand upside down, but if you don’t want it yourself, I can’t do 

anything about it’.” Without some initial motivation, there is no point in starting the dietetic 

treatment.  

 

3.3 Discussion 
 Semi-structured user research interviews were held with dieticians to gain insights 

into the differences between elders with malnutrition and how dieticians personalize their 

dietetic treatment to each client. With these interviews, data was gathered to better 

understand both the elderly and the dieticians and their interaction moments and how a 

digital coach can serve as an extension of dieticians to assist elderly clients at home with their 

dietetic treatment.  

 

 The dietetic treatment consists of an intake and several evaluations. In this intake, the 

dietician tries to get to know the client by having a conversation to try to understand the 

problems and causes that underly the situation of malnutrition and their personal and 

situational characteristics. Based on this information, the dietician sets up a treatment plan 

and dietary goals so that the treatment is personalized to the individual. This is done together 

with the client, as the client is always in control. Once the treatment plan and goals are 

defined, the dietician gives corresponding advice to the client. Between the intake and the 
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next consult, the client has to try to adhere to the treatment plan as advised by the dietician 

to reach the dietary goals. Although the dieticians wished to be able to be present all day 

with the dieticians so they could monitor the progress and stimulate the elders to eat their 

meals, due to time and costs constraints, this is not possible. To still be able to assist the 

elders when executing the mealtime, dieticians use several strategies with the purpose to 

inform, remind, or motivate the elder. However, not all strategies are effective for everyone, 

and using the wrong strategy might be counterproductive. Therefore, it is important to 

understand what someone wants and what type of person they are. However, when 

dieticians were asked how they do this, it became clear that this process was automatic and 

intuitive. This is in agreement with findings by Rutjes and colleagues (2019), who found that 

health coaches from different backgrounds reported that they personalize their approach 

intuitively and that this process is challenging to explain. However, similar to the user 

research, after further questions, it was found that they use personal and situational 

characteristics for this tailoring process.  

 

 The next consults are in the form of evaluations. The frequency and duration of these 

evaluations are dependent on the severity of the malnutrition, as only three hours of consults 

are covered by the basic insurance. In these evaluations, the elder informs the dietician 

about the progress with the treatment plan and dietary goals. Then the dietician gives 

feedback about what went right or wrong and tries to understand why it went right or wrong. 

There are three possible outcomes of the evaluation. The first is that there is still room for 

improvement, so the dietetic treatment will continue. If that is the case, the treatment plan 

and goals are adjusted if necessary, the dietician gives new advice, and the client will enter a 

new phase of treatment execution. The second scenario is that the dietetic treatment is 

completed successfully. That is when the client is satisfied, the goals are (nearly) reached, or 

there is a great improvement in nutritional intake. Then, the dietetic treatment can be 

closed. In the third scenario, the dietetic treatment less successful. It can be that the client 

does not want to continue the dietetic treatment or that the dietician does not know how to 

help the client. If the client does not want to continue, it was found that it was best not to 

push the client too hard. If they do not want to continue the treatment, that is their own 

choice. The best action was, therefore, to close the treatment. However, when the dietician 

does not know how to help a client further, colleagues or others from the care network of 

the client can be asked for advice or referral.  

 

 A major limitation to the current dietetic treatment that was mentioned by dieticians 

is that elders often give an incorrect report of their food intake. Because of this, dieticians do 

not exactly know what the situation is, making it more difficult to adjust the treatment plan 

to the needs of the individual. Although dieticians try to use relatives of the client and the 

care network to try to monitor the progress of the elder, this collaboration does not always 

work smoothly. This is how the digital coach Liz could strengthen the current dietetic 

treatment process by monitoring the food intake of the elder inform the dietician when the 

elder has a low intake for several days. In addition, it can support the client by informing, 

motivating, and reminding the client throughout the mealtimes to reach the dietary goals.  
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There are three pre-conditions that must be satisfied before Liz can be employed 

effectively, namely (1) the client should be open to technology, (2) the client must have some 

initial motivation to change, and (3) there should be a trust-relationship between the digital 

coach and the client.  In addition, Liz should be a social companion, as this makes the 

mealtimes more fun. However, dieticians explained that Liz should not employ a one-size-fits-

all strategy. Rather, she should tailor the approach and strategies to the personal and 

situational characteristics of the individual.  

 

3.3.1 Limitations and Future Research 
Although the interviews provided many interesting insights, there were some 

limitations. First of all, one limitation is that Microsoft Teams was used for the interview due 

to COVID-19 regulations. Although no connection problems occurred during the interviews, 

talking to a screen might feel more uncomfortable for the participants than talking to a 

person face-to-face. Although no sensitive information was discussed, it could still have 

influenced the answers the participants provided. Future research should be held face-to-

face and compared to the results from this study to see whether the online meetings 

affected the responses of dieticians. 

 

Second, by observing the participant data, it could be inferred that there is a lack of 

diversity between the dieticians, as only women participated in the interviews. Therefore, the 

opinions and methods of male dieticians were not investigated in this study. However, when 

reaching out to multiple dietician practices, no male dietician came up. Thus, although only 

women participated in this interview, it is likely that these participants still are a good 

representation of the Dutch dieticians.  

 

Third, although there was an interview scheme, not all questions were asked exactly 

the same for everyone because most questions were asked in the flow of the conversation. 

Although the intention of the questions was the same, the differences in the exact words that 

were used might have led to different interpretations of the question. While this makes that 

the answers are a bit more challenging to compare and that not all questions were asked to 

all dieticians, it was decided to follow this approach because it allowed for in-depth questions 

where necessary. In addition, it was desired that dieticians felt at ease, and the best way to 

do that is to make the interview feel like a conversation. This is difficult to achieve if all 

questions need to be asked in a static way.  

 

Last, during the interviews, it became clear that the dieticians found it difficult to 

understand the potential of the digital coach based on a static picture. When discussing what 

Liz should do, most did not come further than the few examples used to explain what Liz, 

amongst others, could do. In addition, it was unclear that Liz was able to talk and show 

information on the screen and that the client could communicate with Liz by clicking the 

screen. Therefore, in future studies with Liz or any other digital coach, a video should be 

shown rather than a picture so that the potential of the digital coach comes across more 

clearly.  
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3.3.2 Conclusion 
 In this user research, it was investigated how the digital coach Liz could serve as an 

extension of dieticians to assist elderly clients and their dieticians with the dietetic treatment. 

It was found that this assistance is two-fold. First, it assists dieticians by monitoring the 

clients' food intake and keeping them updated if the client’s food intake is divergent for a few 

days. Second, as a social companion, Liz can stimulate the elders to adhere to the dietetic 

treatment plan and reach the dietary goals by motivating, reminding, and informing the client 

personalized based on the personal and situational characteristics. Therefore, it should be 

indicated at which moment, which strategy Liz should apply for which client. This can be 

done in a framework for Just-in-Time Adaptive Digital Coaching. However, before this 

framework can be created, a literature study should be performed to investigate which 

persuasive strategies can be used to motivate, inform, and remind the elderly. This is done in 

Chapter 4.  
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4. Overview of Persuasive Strategies 
As there is a better understanding of the domain and the users following from 

Chapter 2 and Chapter 3, the next step is to investigate different persuasive strategies that 

can be applied by an embodied digital coach to help elderly reach their dietary goals. This 

chapter presents the findings of the literature study that explores persuasive strategies that 

are anticipated to be effective for this specific context, target group, and this technology. As 

there appeared to be a clear classification in strategies that dieticians employ, namely to 

inform, to motivate, and to remind, this classification was also used in this literature study. In 

the literature study, two overview papers were consulted (Aldenaini, Alqahtani, Orji, & 

Sampalli, 2020; Orji & Moffatt, 2018) that enlist the most frequently used persuasive 

strategies. Of these strategies, only the strategies that fit the domain, user, and technology 

and have sufficient scientific underpinning were considered for this paper. In addition, the 

strategies of dieticians were also taken into account. This gave rise to the persuasive 

strategies presented in Figure 8. The strategies will be discussed in more detail below, 

including what it is, what it is for, whom it is for, and the concrete action for the digital coach 

Liz. Examples of how these strategies can be implemented in Liz are shown in Appendix B.  

 

 
Figure 8. Overview of intervention options for the Digital Coach Liz 

 

4.1 To Motivate 
Four strategies were investigated that have the purpose of motivating the elder. 

These strategies were motivational interviewing, persuasive messages, motivational 

feedback, and social learning.  
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4.1.1 Motivational Interviewing 
Motivational interviewing enhances someone’s readiness for change by assisting 

clients in exploring and resolving their internal ambivalence (Miller, 1983). It explores the 

client’s arguments for change rather than the arguments of the digital coach. Motivational 

interviewing aims to increase people’s intrinsic motivation and make them more committed 

to the desired behavior change. When people defend a reason for behavior change verbally, 

they tend to become more committed to it (Bem, 1967). It is thus beneficial if a coach brings 

up the client’s own motivations to change. In addition, following from the confirmation bias, 

people tend to ignore information that contradicts their existing attitudes (Nickerson, 1998). 

Therefore, motivational interviewing is best applied to individuals with low intrinsic 

motivation to change. To employ this strategy, Liz can ask questions that raise awareness and 

motivation with the elders.  

 

4.1.2 Persuasive Messages 
In contrast to motivational interviewing, where the arguments for change are 

provided by the user, with persuasive messages, the digital coach provides arguments to the 

client. When an individual is already intrinsically motivated to change, hearing persuasive 

messages from others that confirm their intrinsically motivated attitudes strengthens their 

existing attitudes. Therefore, where motivational interviewing is best applied to individuals 

with low intrinsic motivation to change, persuasive messages are better applied to individuals 

with higher intrinsic motivation. To employ this strategy, Liz should provide compelling 

reasons to change to the elder.  

 

4.1.3 Motivational Feedback 
 Motivational feedback is here referred to as feedback with the intention to motivate 

elders to perform to reach their goals. Motivational feedback can be positive, that is when 

the elder performs the target behavior, or negative, that is when the elder does not perform 

the target behavior. With positive motivational feedback, the digital coach praises the user 

for performing the desired behavior. This can be done in two ways: explicitly, by praising 

messages, and implicitly, by providing subtle cues. An example of explicit positive feedback is 

“Well done; you have taken another bite.” With implicit feedback, the digital coach can, for 

example, smile or give a thumbs up. Positive feedback makes users more open to persuasion 

(Fogg, 2003). However, explicit praise messages do not always motivate people who are 

already intrinsically motivated more to continue the targeted behavior (Harjumaa, 

Segerståhl, & Oinas-Kukkonen, 2009). In addition, when the client interprets a praise 

message as ‘being already there’ regarding the targeted behavior, it can undermine the 

individual’s motivation (Dijkstra, 2008). In that case, praise messages should be combined 

with new challenges to keep the client engaged in completing the meal. With implicit positive 

feedback, these effects have not been mentioned in previous literature. Therefore, this paper 

suggests that implicit positive feedback should always be provided, as it makes users more 

open to persuasion, and explicit positive feedback should only be provided for people with 

low intrinsic motivation. This also follows from the Goal Orientation Theory, which defines 

why and how people are trying to achieve their objectives (Dweck, 1986). One goal 
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orientation is that of extrinsic goal orientation, where individuals are aiming for attaining an 

extrinsic incentive (Maehr, 1984). Explicit positive feedback can thus best be applied to 

individuals who are extrinsic-oriented.  

 

Through negative motivational feedback, the digital coach aims to motivate the client 

to improve their behavior by telling them that their behavior was not in line with their goals. 

Similar to positive motivational feedback, negative motivational feedback can be given 

explicitly, for example by stating that not finishing is not in line with the dietary goals, or 

implicitly, for example by showing a sad emotion or thumbs down. Although negative 

feedback is often experienced as unpleasant, Ham and Midden (2013) found that negative 

feedback was more effective than positive feedback. Negative feedback may motivate clients 

to spend more effort on reaching their goals (Dijkstra, 2008). However, this is only effective 

when the individual believes that spending more effort will pay off or if the person believes 

that the goal is still reachable. If not, the individual is likely to give up. Therefore, explicit 

negative feedback should be avoided for people with low self-efficacy. In addition, implicit 

negative feedback is best applied to individuals who are in the preparation, action, and 

maintenance stages of the Transtheoretical Model (Lin et al., 2006). For clients who are in the 

pre-contemplation or contemplation stage, implicit feedback should remain neutral to 

prevent discouragement, for example by showing a neutral emotion rather than a sad 

emotion. 

 

4.1.4 Social Learning 
Social learning is the cognitive process of learning new behavior patterns by observing 

others performing your target behavior (Bandura, 1971). When the elder can see others 

successfully eating and finishing their meal, they could be motivated to do the same (Nkwo, 

Orji, & Ugah, 2018). Social learning is equal to the principle of social proof by Cialdini (1993), 

who states that individuals determine their appropriate behavior by examining the behavior 

of others. This principle is mainly effective for individuals who are collectivistically oriented 

(Cialdini et al., 1999). It is therefore expected that social learning can be best applied to 

individuals who want to adhere to social norms. In addition, social learning can be applied to 

clients with memory deficits, as seeing others eat a meal can be a constant reminder of what 

the client needs to do. In addition, it can also help for elderly who are feeling lonely, as 

dieticians stressed that seeing others eat makes you want to eat yourself. Liz can employ the 

social learning strategy by showing an animation on the screen that makes it appear that Liz 

is eating along with the participant.  

 

4.2 To Inform 
Four strategies were investigated that have the purpose of motivating the elder. 

These strategies were tunneling, suggestion, informative feedback, and providing 

information.  
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4.2.1 Tunneling 
Tunneling is the guidance of users step-by-step (Llagostera, 2012) to provide 

opportunities for performing actions to get nearer to the targeted behavior (Aldenaini et al., 

2020). A digital food coach can achieve this by giving clear instructions that the elder should 

follow to finish the task. Tunneling can be applied to individuals who have given up autonomy 

(Andrew, Borriello, & Fogarty, 2007). For example, Liz can employ the tunneling strategy by 

stating what the elder must do or eat to reach the dietary goals.  

 

4.2.2 Suggestion 
A similar approach is that of suggestion, where the digital coach suggests ways how 

the client can reach their goals (Aldenaini et al., 2020), but the client is given the freedom to 

choose their preferred way towards their goals. To provide an example, if the goal is to eat 

200 grams of vegetables during dinner, the tunneling approach would take the client by the 

hand by telling the client to eat a certain recipe (“today you have to eat broccoli”), while the 

suggestion approach would suggest one or multiple options (“a possible way to reach your 

dietary goal is by eating broccoli or kale”). The suggestion strategy best fits with individuals 

who what to stay in control (Andrew et al., 2007).  

 

4.2.3 Informative Feedback 
Informative feedback has the purpose of informing the client about the progress they 

have or have not made. It gives the client an overview of their performance on the targeted 

behavior during that mealtime and previous mealtimes (Neves et al., 2016). According to the 

Goal Orientation Theory (Dweck, 1986), which defines why and how people are trying to 

achieve their objectives, there are two main goal orientations, namely mastery goal 

orientation, aiming for developing competence, and performance goal orientation, aiming for 

demonstrating competence. Historical feedback works best for people who are mastery-

oriented compared to performance-oriented. Informative feedback can be provided to the 

client by Liz by telling the elder about the progress and/or showing it on the screen. 

 

4.2.4 Providing Information 
The last option to inform is to provide information in order to enlarge the knowledge 

that elders have of healthy diets. According to the knowledge-attitude-behavior model first 

proposed by Allport (1935), knowledge is essential for behavior change. When clients receive 

knowledge, this results in a gradual increment of healthy beliefs and attitudes. Information 

should therefore actively be provided to clients with insufficient knowledge about healthy 

diets and nutrients. To employ this strategy, Liz can provide information on, for example, 

nutrients, recipes, and signs of malnutrition. 

 

4.3 To Remind 
Two strategies were investigated that have the purpose of reminding the elder, 

namely setting reminders and repeating the dietician's advice.  
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4.3.1 Setting Reminders 
Reminders are notifications that can be sent to remind someone of performing a 

certain behavior (Aldenaini et al., 2020). Here, reminders can be sent to clients to remind 

them that they need to eat a meal or snack. Sending reminders for target behaviors will 

increase the likelihood of reaching goals, and it helps in task completion (Chiu et al., 2009). 

Reminders should be set for elderly who do not have an internal stimulus to eat, for example 

because of a low appetite or feelings of loneliness. Reminders should be context-aware; if a 

reminder is sent when the user has already eaten the meal, it can lead to annoyance (Singh & 

Varshney, 2019). In addition, some individuals just do not need or want reminders (McGee-

Lennon, Wolters, & Brewster, 2011), so they should not be receiving reminders to avoid 

irritation with the digital coach overall. Liz can alarm the elders through voice messages or a 

bleep sound accompanied by text on the screen and a picture of an alarm clock ringing.  

 

4.3.2 Repeat Advice 
In addition to the reminders, another strategy with the intent to remind the elderly is 

to repeat the dietician's advice to remind the elder of the agreements they made. A 

dietician’s advice can help clients when the clients want to change but are not progressing as 

expected (Prochaska & Norcross, 2001). When an elderly client experiences memory deficits, 

they tend to forget the advice given during the consult. To provide the benefits of the advice, 

Liz can repeat the advice via voice and text on the screen for these clients.  

 

4.4 Discussion 
Several persuasive strategies were discussed that could be applied by a digital coach 

throughout the mealtime. Figure 8 provides an overview of the selected strategies for this 

user, domain, and technology. As there exists a large number of persuasive strategies, this 

literature review could not discuss all strategies. Although the most frequently used 

strategies that were applied and that fell within the context of a digital food coach, it is 

possible that some relevant strategies were left out of the discussion because insufficient 

evidence existed indicating that these strategies would work for this user, domain, and 

technology. In addition, current literature does not explicitly state for whom each strategy is 

effective. By combining several sources, an attempt was made to get an overview. However, 

future literature could more thoroughly investigate for each persuasive strategy for whom 

they can best be applied to.  

 

In addition, it should be noted that although it is expected based on previous 

scientific research that these strategies will likely work for the indicated type of client, many 

different aspects might interfere that limit the effectiveness of the strategy, such as feelings 

of loneliness, not being able to take care of yourself, and so forth. However, it is expected 

that this literature study provides a good overview of persuasive strategies that forms the 

foundation of how the digital coach Liz should stimulate elderly to reach dietary goals based 

on the framework for Just-in-Time Adaptive Digital Coaching.  
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 As already discussed when elaborating on the strategies, for many strategies exist 

both explicit options through messages, but also implicit options through subtle cues. 

Besides, for the explicit and implicit options, many different variations can be created. All the 

different variations can be used interchanging, dependent on the user preferences, to avoid 

irritations when seeing or hearing the same strategy implementation over and over.  
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5. First Concept of the Framework  
As Rutjes and colleagues (2019) found in their study, health coaches of different 

backgrounds all argued that tailoring the approach to the individual is very important for 

successful coaching. This also arose in the user research of Chapter 3. Dieticians expressed 

that they tailor their dietary treatment to the individual. However, when they were asked 

how they knew which approach would fit with the individual, they often said they do it 

automatically. After follow-up questions, it did become clear that this depended on personal 

and situational characteristics. However, as dieticians do not immediately know what 

approach works for an individual, it is good to create a framework to support them in that 

decision. Therefore, a framework for Just-in-Time Adaptive Digital Coaching should be 

created. A first concept for this framework is proposed in this chapter.  

 

5.1 Components Needed to Create the Framework 
To create this framework for Just-in-Time Adaptive Digital Coaching, four components 

are needed: decision points, persuasive strategies, tailoring variables, and decision rules. The 

decision points are the moments in time when it is decided what strategy should be used. As 

explained in Chapter 2, Liz will actively stimulate clients to reach their dietary goals during 

three moments, namely the run-up to the mealtime, the mealtime, and the end of the 

mealtime. These three moments for the decision points. An overview of the decision points is 

presented in Figure 6. The persuasive strategies used in the framework are based on the 

literature study in Chapter 4. The strategies that will be taken into account for the framework 

aim to motivate, inform, and remind the client. To motivate, the strategies motivational 

interviewing, persuasive messages, motivational feedback, and social learning will be used. 

To inform, the strategies tunneling, suggestion, informative feedback, and providing 

information will be used. To remind, the strategies setting reminders and repeat advice will 

be used. These ten strategies will not be effective for everyone. The tailoring variables 

indicate which strategy will work for which type of client. The tailoring variables that were 

taken into account were based on the user research in Chapter 3 and the literature study in 

Chapter 4. These tailoring variables are awareness of goal progression, goal orientation, 

motivation, autonomy, knowledge, memory deficits, internal stimulus to eat, phase in the 

transtheoretical model of change, loneliness, and belief in their ability to reach goals.  

 

Based on the decision points, intervention options, and tailoring variables that were 

found, decision rules could be created. These decision rules link intervention options to 

tailoring variables at decision points. In the following sub-sections, the decision rules 

belonging to the three decision points will be described.  

 

5.1.1 Run-up to the Mealtime 
 During the run-up to the mealtime, there are two possible situations, namely that the 

elder did or did not prepare a meal on their own. The decision rules that correspond to the 

situation where the elder did prepare a meal on their own are:  
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𝐼𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑎𝑤𝑎𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑝𝑟𝑜𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑣𝑒 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟′𝑠 𝑔𝑜𝑎𝑙 𝑜𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛? {
𝑒𝑥𝑡𝑟𝑖𝑛𝑠𝑖𝑐
𝑚𝑎𝑠𝑡𝑒𝑟𝑦

  → 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘
  → 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑣𝑒 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

The decision rules that correspond to the situation where the elder did not prepare a meal 

on their own are:  

𝐼𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑒𝑑? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑝𝑒𝑟𝑠𝑢𝑎𝑠𝑖𝑣𝑒 𝑚𝑒𝑠𝑠𝑎𝑔𝑒𝑠
  → 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑣𝑖𝑒𝑤𝑖𝑛𝑔

 

𝐻𝑎𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑔𝑖𝑣𝑒𝑛 𝑢𝑝 𝑎𝑢𝑡𝑜𝑛𝑜𝑚𝑦? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑡𝑢𝑛𝑛𝑒𝑙𝑖𝑛𝑔
  → 𝑠𝑢𝑔𝑔𝑒𝑠𝑡𝑖𝑜𝑛

 

𝐷𝑜𝑒𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 ℎ𝑎𝑣𝑒 𝑠𝑢𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑘𝑛𝑜𝑤𝑙𝑒𝑑𝑔𝑒? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑝𝑟𝑜𝑣𝑖𝑑𝑒 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛

 

𝐷𝑜𝑒𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 ℎ𝑎𝑣𝑒 𝑚𝑒𝑚𝑜𝑟𝑦 𝑑𝑒𝑓𝑖𝑐𝑖𝑡𝑠? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑅𝑒𝑝𝑒𝑎𝑡 𝑎𝑑𝑣𝑖𝑐𝑒
  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛

 

𝐷𝑜𝑒𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 ℎ𝑎𝑣𝑒 𝑎𝑛 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑠𝑡𝑖𝑚𝑢𝑙𝑢𝑠 𝑡𝑜 𝑒𝑎𝑡? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑠𝑒𝑡 𝑟𝑒𝑚𝑖𝑛𝑑𝑒𝑟𝑠

 

 

5.1.2 During the Mealtime 
During the mealtime, there are two possible situations, namely that the elder is eating 

the meal, or that the elder has not been eating the meal for a while. The decision rules that 

correspond to the situation where the elder is eating the meal are:  

𝐼𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑎𝑤𝑎𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑝𝑟𝑜𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑣𝑒 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟′𝑠 𝑔𝑜𝑎𝑙 𝑜𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛? {
𝑒𝑥𝑡𝑟𝑖𝑛𝑠𝑖𝑐
𝑚𝑎𝑠𝑡𝑒𝑟𝑦

  → 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘
  → 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑣𝑒 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

The decision rules that correspond to the situation where the elder is not eating the meal 

are:  

𝐼𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑒𝑑? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑝𝑒𝑟𝑠𝑢𝑎𝑠𝑖𝑣𝑒 𝑚𝑒𝑠𝑠𝑎𝑔𝑒𝑠
  → 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑣𝑖𝑒𝑤𝑖𝑛𝑔

 

𝐻𝑎𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑔𝑖𝑣𝑒𝑛 𝑢𝑝 𝑎𝑢𝑡𝑜𝑛𝑜𝑚𝑦? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑡𝑢𝑛𝑛𝑒𝑙𝑖𝑛𝑔
  → 𝑠𝑢𝑔𝑔𝑒𝑠𝑡𝑖𝑜𝑛

 

𝐼𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑙𝑜𝑛𝑒𝑙𝑦? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑠𝑜𝑐𝑖𝑎𝑙 𝑙𝑒𝑎𝑟𝑛𝑖𝑛𝑔
  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛

 

𝐷𝑜𝑒𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 ℎ𝑎𝑣𝑒 𝑚𝑒𝑚𝑜𝑟𝑦 𝑑𝑒𝑓𝑖𝑐𝑖𝑡𝑠? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑅𝑒𝑝𝑒𝑎𝑡 𝑎𝑑𝑣𝑖𝑐𝑒
  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛

 

𝐼𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑠𝑡𝑖𝑙𝑙 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑛𝑡𝑒𝑚𝑝𝑙𝑎𝑡𝑖𝑜𝑛 𝑝ℎ𝑎𝑠𝑒? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑣𝑒 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

𝐷𝑜𝑒𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑏𝑒𝑙𝑖𝑒𝑓 𝑖𝑛 𝑡ℎ𝑒𝑖𝑟 𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡𝑜 𝑟𝑒𝑎𝑐ℎ 𝑡ℎ𝑒𝑖𝑟 𝑔𝑜𝑎𝑙𝑠? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

 

5.1.3 End of the Mealtime 
At the end of the mealtime, there are two possible situations. First, the elder has 

finished the meal, and second the elder has not finished the meal. In case the elder has 

finished the meal, the decision rules are:  
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𝐼𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑎𝑤𝑎𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒𝑖𝑟 𝑝𝑟𝑜𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑣𝑒 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟′𝑠 𝑔𝑜𝑎𝑙 𝑜𝑟𝑖𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛? {
𝑒𝑥𝑡𝑟𝑖𝑛𝑠𝑖𝑐
𝑚𝑎𝑠𝑡𝑒𝑟𝑦

  → 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘
  → 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑣𝑒 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

In case the elder has not finished the meal, the decision rules are:  

𝐼𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑠𝑡𝑖𝑙𝑙 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑛𝑡𝑒𝑚𝑝𝑙𝑎𝑡𝑖𝑜𝑛 𝑝ℎ𝑎𝑠𝑒? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑣𝑒 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

𝐷𝑜𝑒𝑠 𝑡ℎ𝑒 𝑒𝑙𝑑𝑒𝑟 𝑏𝑒𝑙𝑖𝑒𝑓 𝑖𝑛 𝑡ℎ𝑒𝑖𝑟 𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡𝑜 𝑟𝑒𝑎𝑐ℎ 𝑡ℎ𝑒𝑖𝑟 𝑔𝑜𝑎𝑙𝑠? {
𝑦𝑒𝑠
𝑛𝑜

  → 𝑛𝑜 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  → 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑓𝑒𝑒𝑑𝑏𝑎𝑐𝑘

 

 

5.2 Creation of the First Concept of the Framework 
The first step in creating the framework for Just-in-Time Adaptive Digital Coaching is 

to visualize the decision rules into one diagram. This is presented in Figure 9. It displays the 

decision rules for each scenario of the three decision points. It provides a foundation for the 

digital coach to be personalized without too much additional effort for the dietician. 

Dieticians can personalize the coach even further, giving the framework more depth. 

Although this is not required, as the dietician better understands the tailoring variables, 

needs, and desires of the clients, it is desirable that the dietician adapts the foundation that 

the framework provides. Figure 10 visualizes the framework and shows how it works and how 

dieticians can use it to personalize the digital coach Liz. It divides the tasks for the dieticians 

into must, something that must be done to use the framework, and may, actions that can 

further improve the personalization, if desired, by adding them to the foundation that the 

framework provides. The must and may tasks for the dietician can be done both when the 

digital coach is first used, but also throughout the dietetic treatment.  

 

To use the framework, dieticians first have to figure out which decision rules apply to 

a client. With the user research of Chapter 3, it was found that during the intake, through 

conversations, dieticians try to get to know the client, understand their personal and 

situational characteristics, and assess how the client wants to be approached. Based on these 

conversations, dieticians must fill in a checklist that indicates which of the tailoring variables 

apply for the client. This is a step that the dietician must do to use the framework, as 

understanding the tailoring variables of the client is difficult to achieve for technology. The 

checklist will then be used as input for the framework, which will determine behind the 

scenes which strategies are suggested for that client.  

 

To further personalize the approach of Liz, the dietician may do two tasks. First, the 

dietician can add or remove strategies if desired. Second, the individual strategies themselves 

can also be adapted to the clients’ needs and preferences. For each strategy, various pre-

programmed options are available to prevent that the same strategy will always be 

presented to the client the same way. These options can be either explicit or implicit or a 

combination of the two. The different options can also be selected or deselected through 

checkboxes if a client dislikes one or several of the options. In addition, the dietician can add 

additional options for explicit or implicit implementations of the strategy.  



40  
 

 
Figure 9. Visualization of the decision rules for Just-in-Time Adaptive Digital Coaching. 
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Figure 10. First concept of the Framework for Just-in-Time Adaptive Digital Coaching. 
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Before the strategies in the framework can be put to use for the client, there are 

three pre-conditions, followed from the user research in Chapter 3. These must be met 

before the digital coach will be effective for a client. The pre-conditions are (1) openness to 

technology, (2) trust-relationship between the client and the digital coach, and (3) presence 

of (little) initial motivation to change. If the pre-conditions are not met, there are two 

possible actions. The first is to make sure that the pre-conditions are met, for example by 

building a trust-relationship between the client and the digital coach or increasing the client’s 

initial motivation. However, if there is no prosperity for the pre-conditions to be met, it is 

best to quit using the digital coach for the dietetic treatment. As became clear from the user 

research, it is better not to push the client too much. If the client does not want it, then 

that’s where it ends. When creating the framework, it is assumed that the pre-conditions are 

met before the digital coach is introduced to the client.  

 

5.3 Further Investigation 
 Although the user research in Chapter 3 provided many interesting insights for 

creating a first concept of the framework for Just-in-Time Adaptive Digital Coaching, there 

are still some factors that require further investigation. First of all, further research is needed 

to indicate how the strategies of Liz should be filled in. That is, what Liz says, what emotions 

she expresses, and what information she shows. Second, it should be investigated how to 

determine which strategy or strategies should be used if multiple strategies would apply to 

that individual. Last, further investigation is also necessary to indicate whether there are 

more ways in which dieticians want to have a say in the personalization of the digital coach 

than the must and mays already discussed in this first concept. In addition, besides these 

points for further investigation, this concept of the framework should be evaluated to assess 

the decision rules. These points for further investigation and the assessment of the decision 

rules are combined in the evaluation of the framework discussed in Chapter 6. After the 

evaluation, an improved framework for Just-in-Time Adaptive Digital Coaching can be 

created.  



43  
 

6. Evaluation of the Framework 
To assess the framework for Just-in-Time Adaptive Digital Coaching proposed in 

Chapter 5, evaluation interviews were held with dieticians. To do so, the dieticians were 

introduced to two personas that were based on the interviews in Chapter 3 and were shown 

examples of what Liz could do to support and stimulate the client based on the outcome of 

the framework for that individual. The dieticians were asked to evaluate whether they found 

the suggested strategies appropriate for that client and whether they would change 

elements of the implementation of the strategies, such as how Liz looked, how Liz moved her 

hands, what Liz said, and what Liz showed on the screen. In addition, it was also discussed 

whether dieticians want to have a say in the approaches of Liz.  

 

6.1 Method 
6.1.1 Participants 
For this research, six evaluation interviews were held with dieticians who also 

participated in the user research interviews. All participants were female. The age ranged 

from 23 to 33, with a mean age of 28.2 and a standard deviation of 3.5.  All dieticians had 

experience with treating fragile elders. As all dieticians were from the Netherlands, the 

interviews were held in Dutch so they could express themselves better.  

 

6.1.2 Measurements and Materials 
To evaluate the framework for Just-in-Time Adaptive Digital Coaching as proposed in 

Chapter 5, the strategies that were derived from the framework for all decision points and 

the two example personas were shown to the participants. They were asked about what they 

would do in each situation, whether they thought the proposed strategies would be effective 

for the persona, and whether they had feedback on the implementation of the strategies. In 

addition, questions were asked about the relevance of personalizing the digital coach and to 

what extent dieticians want to influence Liz's strategies for a specific client. The complete 

interview scheme can be found in Appendix C. 

 

To guide the evaluation interviews, a PowerPoint slideshow was created. In that 

PowerPoint, the decision points were shown, the personas were introduced, and the 

different strategies were visualized. For the visualization of the decision points, the diagram 

in Figure 6 was used. The visualizations of the different strategies were made in Figma. The 

implementations of the strategies were based on the literature study on persuasive 

strategies in Chapter 4. A few examples of the strategies translated to English can be found in 

Figure 11. An overview of all implementations is given in Appendix B. 
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Figure 11. Translated example strategies employed by Liz. 

 

The personas were created based on the interview results of the user research in 

Chapter 3. Client 1 was a woman of 73 years old with a lack of appetite, low motivation, low 

awareness of the problems, low need for control over the dietetic treatment, and memory 

deficits. Client 2 was a man of 81 years old who recently lost his wife and lacks the knowledge 

to maintain a healthy diet himself, but who is motivated to change and wants to be fully in 

control of the dietetic treatment. The full stories and accompanying pictures of client 1 and 

client 2 can be found in Figure 12 and Figure 13, respectively.  

 

 
Figure 12. Persona client 1. 
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Figure 13. Persona client 2. 

 

6.1.3 Procedure 
At the start of the evaluation interview, the dieticians were asked whether they 

understood and agreed with the informed consent form. Then, the purpose of the interview 

was explained, the recording was started, and the warm-up question about personalization 

was asked. Then, the structure of the evaluation was explained to the dietician and the 

evaluation was started. For three dieticians, the evaluation started with persona 1, while the 

other three started with persona 2. At the end of the evaluation, some finishing questions 

were asked and the dietician was thanked and debriefed.  

 

6.1.4 Data Analysis 
To analyze the evaluation interview data, first, all interviews were transcribed and 

read through multiple times to get a better feeling of the data. Then, the interview 

transcriptions were put into excel, where one sheet represented a separate question or 

scenario so that all answers were sorted based on the category of questions they belonged 

to. This resulted in the categories (1) warm-up question, (2) client 1 – run-up not, (3) client 1 

– during not, (4) client 1 – end not, (5) client 1 – good, (6) client 2 – run-up not, (7) client 2 – 

during not, (8) client 2 – end not, (9) client 2 – good, and (10) closing question. Next, for each 

question and answer snippet, a topic and code were assigned. The topics were used to filter 

the data, for example to only see the strategies that the dieticians would use themselves. The 

codes were used to summarize what the snippet was about. Then, one file was created in 

which the transcriptions, including codes and topics of all dieticians, were combined. This file 

was then used to analyze the data.  

 

To analyze the data, first, it was investigated for each scenario what dieticians would 

do and how they evaluated the strategies proposed by the first concept of the framework. 

This was done by reading through the codes and counting how many dieticians shared a 

certain opinion. For what the dieticians would do, this was directly written down. For what 
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the framework proposed, this was rewritten into separate strategies rather than separate 

scenarios. At last, by going through all codes again, an overall analysis was performed that 

resulted in general findings of the evaluation interviews.  

 

6.2 Results 
Evaluation interviews were held to assess the framework. For this assessment, two 

personas were introduced to reflect the dietician’s typical elderly clients with malnutrition to 

make the evaluation more concrete. Based on the evaluation data, it could be concluded that 

the personas that were composed based on the user research data were representable for 

the elderly clients with malnutrition the dieticians usually see in their consults. This was 

derived from how they spoke about the personas. For example, one dietician mentioned that 

“This man is typically someone I would start a conversation with about what would work for 

him.” Another dietician said, “this is typically one of my clients. They are located both at 

home and in nursery homes.” In addition, throughout the interview, none of the participants 

indicated that they believed the persona was surrealistic. On the contrary, they talked about 

the personas and their characteristics like they were their own clients.  

 

For both personas, several scenarios were discussed and dieticians were asked what 

they would do themselves and whether they agreed with the proposed strategies for Liz. In 

Section 6.2.1, it is presented what dieticians explained they would do. In section 6.2.2, for 

each strategy it is discussed how it was evaluated by the dietician. At last, general findings 

will be presented and elaborated on in Section 6.2.3.  

 

6.2.1 What Dieticians Would Do 
Below, for each scenario, it will be discussed what dieticians would do themselves if 

they were sitting next to each persona. The explanations of client 1 and client 2 are 

presented in Figure 12 and Figure 13, respectively.  

 

Run-Up to the Mealtime – Not Initiated by the Client. 

When client 1 did not initiate the run-up to the mealtime, five out of six dieticians 

would remind the elder that it was time to eat and help them prepare a meal and set up the 

table. As one dietician explained, “If I were to sit next to her, I would say it’s a quarter to 

twelve, let’s set up the table so that we can eat in a moment.” This dietician also stressed the 

importance of stimulating to eat at the table, as “eating at a table creates an ambiance. And 

if you have an entire bread in front of you, you are more likely to eat more slices than you 

would when you prepare your bread on the kitchen counter.” Another dietician also 

mentioned that she would eat together with the client because “that would make it normal 

for her.” One participant also mentioned that she would give clear instructions to the client 

on what to eat. She argued that this would likely work for this client “as she says that she 

trusts the dietician. So, if I tell her to make something, she most likely will do so.” Last, one 

dietician mentioned she would first want to ask questions and understand the situation and 

then respond accordingly. 
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When client 2 did not initiate the run-up to the mealtime, the dieticians all had their 

own approaches. Three dieticians would remind this client that it was mealtime because “he 

is not used to eating alone,” so “where someone used to help him remind that it was 

mealtime and eat together, it would be good if Liz could take on that role.” Another dietician 

proposed to “stimulate the appetite by discussing the meal, just have a conversation about it, 

and hopefully, the appetite will increase.” Two participants also indicated that she wanted to 

give practical tips and recipes to this client because “he does not know how to cook or 

prepare something. He lacks the knowledge, so that is the first step. … If he does not know 

how to do it, he will not be able to do it.” In line with that, another dietician indicated that 

the client should be reminded of the agreements with the dietician. Another dietician argued 

that she first needs to understand the situation and adapt her approach to that. Last, it was 

mentioned that because “he is motivated and wants to remain in control, you will notice he 

will resist and that it will not work unless he feels full control by determining the strategies 

that Liz employs.” 

 

Mealtime – Client is not Eating 

In the scenario where client 1 has not been eating for a while, five dieticians would 

first want to know why someone is not eating. As one stated, “I would also ask why are you 

not eating? Are you not hungry, do you have a low appetite, does it taste bad? So I would ask 

why someone is not eating. If you only force someone to eat, it will not bring you any further. 

So I would respond to that.” Besides wanting to understand the situation, other strategies 

were also discussed. Three dieticians would want to stimulate the client to eat an extra bite 

of their meal, by saying “your plate is not empty, you could take another bite.” One dietician 

proposed that this could be nutrient specific, “with a warm meal, it can be beneficial to guide 

on a nutrient level. If there are still potatoes and a piece of meat on the plate, you want to 

guide them towards the meat instead of the potatoes.” Another dietician proposed to discuss 

with the client that “if you do not like the taste, then take something else that you do like.” In 

addition, dieticians wanted to remind the client that the meal was not yet finished and to eat 

along with the client.  

 

When client 2 has not been eating for a while, the dieticians suggested two main 

strategies. The first strategy is to have a conversation about the meal itself, the reason for 

not eating the meal, and how the client wants to be treated in such a situation. The second is 

to positively stimulate him to eat. This can be done by motivating him with something that 

matters to him, reminding him that he needs to eat another bite of his meal or eat together 

with him. Two dieticians stressed that it needs to be positive. Despite the support of the 

dieticians for these two strategies, one participant argued that “he recently lost his wife, so 

he feels lonely. Sometimes it can be fine to accept that.” 

 

End of the Mealtime – Meal is not Finished 

When client 1 would not finish the meal, five dieticians believe that it is crucial to 

understand the situation better; what did the elder eat and why did she not finish the meal 

to adjust their approach to the situation. Besides, one dietician suggested to still stimulate 
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the client to finish her meal, and two other dieticians discussed that they would propose an 

alternative to compensate for the missing nutrients of the unfinished meal. Last, one 

dietician wanted to “compliment this woman about what she did eat because this woman 

should become more motivated and she needs to see that it is alright. So, I would say to her 

that she can be proud of herself for eating this.” 

 

In this scenario for client 2, five out of six dieticians wanted to find out why the meal 

was not finished, understand the situation, and respond to it accordingly. One of these 

dieticians indicated she wanted to compliment the man for everything he did do correctly to 

stimulate the good train of thought. The other dietician instead wanted to eat along with the 

client to try to make the most out of it because he is motivated. 

 

From the Run-Up to the End of the Mealtime – Client Performs the Desired Behavior 

When client 1 would perform the desired behavior, dieticians all mentioned they 

would give the woman compliments, express the cosines of the meal, recall the positive 

effects of eating the meal and attempt to increase her awareness and motivation. 

 

When client 2 performed the desired behavior, all dieticians would want to positively 

stimulate him and compliment him. In addition, one dietician wanted to motivate the elder 

by showing him pictures of his goals and the positive consequences of his behavior. Another 

argued that the knowledge presented to him at the start of the meal should be repeated, as 

this “can be very valuable, especially because he lacks knowledge.” She also proposed that 

the man could indicate whether he liked the recipe suggested so that the recipes can be 

personalized to the client’s taste.  

 

6.2.2 What the Framework Proposed 
Besides what dieticians would do themselves, in the evaluation interviews, it was also 

discussed what the framework would propose for each client in each scenario. For each 

proposed strategy, it was discussed whether dieticians believed it would be effective for that 

persona and scenario and how they would change the implementation of the strategy. For 

each of the strategies that came up in the literature study on persuasive strategies, see 

Figure 8, the feedback is presented below.  

 

Motivational Interviewing 

 Motivational interviewing was used for client 1, in the scenarios that the run-up as 

not initiated by the client and the client has not been eating for a while during mealtime. 

When discussing the run-up, all dieticians acknowledged the benefits of motivational 

interviewing, namely that it “raises awareness,” helps dieticians “determine the phase of 

behavior change the client is in,” and it “stimulates someone to move forward.” However, all 

dieticians feared that it would not work for client 1 because of her memory deficits. As one 

dietician stated, “what I wonder is to what extent motivational interviewing would be 

effective for her, whether she would be able to express herself. What and why is often 

challenging for people with memory deficits.” In addition, two dieticians also expressed that 
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they believed that client 1 had too little awareness of the problem to answer the question. 

The dieticians suggested several improvements or alternatives to the approach of 

motivational interviewing. One dietician suggested that “you can better anticipate on what 

matters to her, if she has grandchildren with whom she does fun things, I think that that is a 

better approach than asking her to think what the benefits are.” Another dietician expressed 

that rather than letting the client think about the benefits, Liz should spell it out for the client 

by “enlisting the benefits so that she only has to read them.” Last, one participant indicated 

that when asking the question, Liz should provide answer possibilities to make the interaction 

more engaging. When discussing the mealtime, the dieticians kept their opinions of 

motivational interviewing as discussed for the run-up to the mealtime. Hence it will not be 

repeated.  

 

Persuasive Messages 

 Persuasive messages were used to motivate client 2 during the run-up to the 

mealtime and the mealtime itself. All dieticians indicated that they believed that the 

persuasive message would stimulate this client in this scenario. They all mentioned that 

“motivation works for everyone.” However, one dietician did mention that “if he just had a 

conversation with the dietician and he is motivated himself already, it is not the right 

moment.” In addition, four dieticians did mention that the persuasive message should be 

adapted to the client's goals and situation.  

 

Social Learning 

Social learning was used to motivate client 2 to eat more bites of his meal. This 

strategy, where Liz would eat along with the participant, was believed to be a good strategy 

for this client. One dietician did stress that it should look like Liz is actually eating together 

with the client, rather than only showing a static image. Another mentioned that It could be 

valuable if Liz could Facetime someone who is involved in the plan. Although some dieticians 

believed it would be fun for everyone, so also for client 1, two others stressed the 

importance of eating together for someone who is feeling lonely.   

 

Motivational Feedback and Informative Feedback 

 For client 1, motivational feedback was used when the desired behavior was 

performed, while for client 2, informative feedback was used in this scenario. For 

motivational feedback when the desired behavior was performed, all dieticians liked the 

strategy and believed that it could motivate the client. Some suggestions for adjustments 

were made, namely that the text should be personalized to the individual, that Liz should 

applaud the elder, and the text should vary. In addition, Liz should refer back to the goal, 

express what went right and what positive effects that brings, and remind the elder of what 

still needs to be done. When the framework proposed to use the strategy informative 

feedback, all dieticians agreed to use this strategy because “it is a good way to approach 

them positively,” and “showing someone what he has achieved is good for someone who is 

motivated.” However, some improvements were suggested. First, it should be adapted to the 

goals of the client. Second, it should be combined with motivation feedback.  
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 When client 2 did not eat the meal or finish the meal, both motivational feedback and 

informative feedback were suggested. About the motivational feedback, two dieticians were 

positive about employing this strategy for this client because “the motivational feedback 

would not help for everyone … but for motivated people, it can help.” However, the other 

three participants indicated that the motivational feedback should be phrased positively, as 

“positivity works better than negativity.” In addition, one dietician indicated that with the 

motivational feedback, the client’s progress should be shown “so that it not only indicates 

that the client succeeded, but that it also has something to motivate them.” The informative 

feedback was evaluated to be effective for the client by all dieticians because “it is good to 

see it visually, only a bit more. And if you see that progress bar grow, I think it will stimulate 

to eat”. However, three dieticians argued that the implementation of the strategy required 

some improvements because “saying ‘only halfway’ gives a negative ambiance. You can also 

say you are already halfway; let's continue until the meal is finished.” The feedback should 

thus be brought positively. Dieticians indicated that the motivational feedback lacked 

information and progress, while the informative feedback lacked motivation. Therefore, 

motivational feedback and informative feedback should be combined into one strategy 

where the client is informed about his progress and motivated to improve the next time.  

 

Tunneling 

The tunneling strategy was suggested for client 1 for the run-up to the mealtime and 

the mealtime itself. For the run-up to the mealtime, tunneling was judged positively. One 

dietician argued that for client 1, “it is better to tell her what to do. It is better to take the 

lead with her” and that “if she does not know what is good for her and what she could eat,” 

the assignment would be suitable for her. Some adjustments were proposed, namely that it 

should be asked more concretely and that the assignment should fit with the client’s diet, 

preferences, and groceries. Also during the mealtime, the tunneling strategy was evaluated 

to be beneficial for the client by all dieticians, because “that Liz takes on a coaching role …, I 

think that that is very practical”, and “the woman trusts the dietician, so if she can see Liz as 

an extension of the dietician, you can be directive without resistance.” Some improvements 

were suggested, namely that it should be nutrient specific and that if the client did not want 

to take another bite, Liz should propose an alternative or move on to the dessert.  

 

Suggestions 

 Suggestions were proposed for client 2 for the run-up to the mealtime and the 

mealtime itself. For the run-up, five dieticians found the strategy suggestion to be effective 

for this client because “sometimes people are stuck in a certain pattern, so suggestions can 

help to escape it, to discover new things he might like” and “a man who lost his wife is often 

searching for ways in which he can prepare his own meals, so it might come in handy to have 

these practical, short recipe suggestions.” According to these dieticians, the suggestions 

should be made practical, easy, and accompanied by pictures, and be personalized to the 

client's preferences. On the other hand, one dietician was not very enthusiastic about the 

suggestions: “the suggestions seem challenging because I do not believe that someone will 

make a recipe at that moment because you might need to go grocery shopping to cook the 
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meal.” According to her, the suggestions should be more general, for example, by showing 

several options for protein-rich snacks. For the mealtime itself, the suggestions were also 

found to be effective for this client by all dieticians. However, the suggestions should only be 

given if it fits the situation; “if you know it doesn’t taste good, then the suggestions would be 

good.” In addition, one dietician mentioned that “if you know what the reason is for not 

eating the meal, then you can give specific suggestions.” According to another dietician, the 

suggestions should also be based on what is left on the plate because otherwise, “if you 

suggest cutting the meat in smaller pieces, maybe you have someone in front of you who 

does not eat meat.” Besides the adaptation to the situation, two dieticians also mentioned 

that they would leave out the word diet in the suggestions' description because it should be 

fun. 

 

Providing Information 

Information was provided to client 2 during the run-up to the mealtime. Providing 

information was perceived to be valuable for this persona by five dieticians. According to 

these dieticians, “the information strategy is good to create awareness. And as the man 

indicates he wants to gain more knowledge, it seems to be a good strategy.” In addition, they 

acknowledge the importance of repeating information that the dietician already explained, 

since “you often notice that after one conversation the information does not stick, so 

repeating it can be valuable.” These dieticians stress the importance of making the 

information concrete and practical with examples of product choices. In addition, the 

information should be adapted to the person’s needs and interests. On the contrary, one 

participant believed that “although it is good that he can read through it again, at the 

moment of preparation, the suggestions are more useful.” 

 

Setting Reminders 

 The reminders were proposed for the run-up to the mealtime of client 1. The 

reminders were evaluated to be effective for the client by all dieticians. One dietician 

mentioned that “if she forgets to eat, just thinking about breakfast could be sufficient.” 

However, two dieticians proposed to rephrase the reminder from ‘think about your 

breakfast’ to ‘it is time to eat breakfast.’ It was even argued that it was possible to combine 

the reminder with a task “to make the elder more committed to doing it.” One dietician also 

mentioned the importance of the image of the clock, “it is good that you put in the clock, that 

adds to the visual aspect. That starts to matter with memory deficits.” However, another 

dietician argued that it could be more visual by adding a picture of a meal next to the clock 

because “now she sees a clock, but I do not know if she can link that to breakfast.”  

 

Repeating Advice 

 Repeating the advice was proposed for client 1, both for the run-up to the mealtime 

and the mealtime itself. For the run-up, repeating the dietician’s advice was also found to be 

beneficial for the client by all dieticians. Repeating the advice is “good to show regularly” and 

“the agreements can help because the client can easily see the agreements she made so that 

she might initiate the meal by herself.” Some improvements for the implementation of this 
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strategy were brought up. First, instead of showing the advice for the entire day, it should be 

specific for that meal. In addition, the advice should be accompanied with pictures and time 

stamps to make it more concrete and visual. Last, when providing an overview of the meals 

the client has to eat, one dietician proposed to use checkmarks to show the client what has 

already been achieved. However, where all dieticians were positive about repeating the 

advice during the run-up to the mealtime, only two dieticians thought the advice could 

stimulate the client during the mealtime. The others argued that it was not the right timing, 

as “the client is already eating the meal.” In addition, “it takes more information processing 

capacity.” One dietician suggested transforming the advice to concrete action points for the 

elder. 

 

6.2.3 General Findings of the Evaluation Interviews 
During the evaluation interviews, the importance of personalizing the approaches of 

the digital coach Liz came forward. All dieticians agreed that Liz should be personalized. As 

one dietician explained, “it is very important to personalize Liz. I think that if you don’t, it has 

no chance to succeed”. Another said that “everyone has their own specific needs. … You have 

to adjust Liz for every person.” The digital coach should be personalized based on the 

strategies it employs, but also the style of approach it uses to communicate with the elders. 

For this personalization, having a framework that proposes what Liz could do would support 

the dieticians. The framework could propose the basis for the digital coach, where the 

dieticians only need to make some adjustments. Dieticians indicated that “if you have to 

write and rewrite everything that Liz should say yourself, it would take a lot of time. So, a 

framework could be very supportive.” However, dieticians found it very important that they 

were still in control of what Liz does and that Liz should be adapted to the advice and 

agreements made in the consults. When personalizing the approaches of Liz, dieticians 

argued that the client should also have a saying in how they want to be approached if they 

are still able to do so. In addition, the social environment could also be put to use to 

personalize the digital coach because they know the client better.  

 

When asking dieticians how they would approach the two personas themselves and 

what the digital coach should do, it became clear that the dieticians used the description of 

the personas to decide what works for whom. They often referred to the tailoring variables 

hidden in the persona descriptions that were used for the decision rules of the framework, 

such as the memory deficits, level of motivation, degree to which they want to be in control, 

goal orientation, lack of knowledge, belief in their ability to change, and loneliness. To give an 

example, when one dietician was asked why she did not believe that motivational 

interviewing would work for client 1, she explained, “at this moment, she is not motivated, 

she doesn’t believe she can change, at this moment she tries to change for her environment. 

So she lacks the intrinsic motivation, she is unaware of the problem, and I think if you want to 

make her aware of the problem, you need to have a conversation about that.” However, one 

thing that became clear is that some tailoring variables cancel each other out. While 

motivational interviewing would be effective for normal elderly with low levels of motivation, 

most dieticians argued that because she was suffering from memory deficits, motivational 
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interviewing would not work for her. Therefore, it should not only be taken into account 

which tailoring variables the elder possesses, but also which tailoring variables have priority 

over the others.  

 

However, besides the tailoring variables included in the personas and scenario 

description, dieticians also mentioned that the user state was important, which was not 

included. This user state gives the dieticians insight into why a client performs a specific 

behavior. To show the importance of knowing the user state, a dietician indicated that “I 

would ask what the reason is that he is not eating. Do you have too little appetite? Is it too 

much effort to prepare the meal? Don’t you think about it? There are many different reasons 

why someone is not eating. And that makes what the next steps will be.” According to the 

dieticians, the digital coach can play a significant role in understanding the user state. Liz 

should ask the client to enter the reason for not eating or finishing the meal to monitor the 

situation. This can be done by showing several options and letting the elders click on the 

option that applies. By obtaining this information, Liz can better adapt to the situation and 

discover patterns that dieticians can use to further improve their dietetic treatment, both 

during consults and in the coaching of Liz at home. When a downward pattern would be 

discovered for the client, dieticians indicated that they want to receive a notification so that 

they can check in with the client.  

 

Considering the user state gives rise to a way for deciding which strategy or strategies 

should be used if multiple strategies would apply to that individual. To provide an example, if 

the client indicates that he is not eating because he feels lonely, Liz could employ the 

strategy for social learning, while if it is because he does not like the taste, Liz could give 

suggestions to the client on how he can improve the taste. Other ways to determine the 

order for the strategies were also proposed. One is to order the strategies based on the 

process a person goes through. One dietician provided the example that “in the beginning, 

you need to eat together with him and motivate him. He just needs to get used to eating 

alone. If you positively stimulate him and eat together with him, it becomes a habit. Then you 

can remove the social learning strategy because then it will be normal for him. Maybe you 

can start with one and convert to the other if you see it happening.” Another dietician 

mentioned that “because she forgets things, I would start with a reminder. Maybe that will 

be sufficient. And if that is not sufficient, that you will provide some information.” In addition, 

another way is to combine multiple strategies together. As an example, one dietician 

proposed to combine the reminder with the tunneling strategy, by stating ‘it is time for 

breakfast, eat a sandwich with cottage cheese.’ 

 

Another way that Liz could improve its coaching role is to stimulate the client to eat 

the meals in accordance with the goals and help clients when they do not manage to finish 

their meals. Dieticians suggested that Liz could propose to the client to eat a snack or a 

dessert when the main dish was set aside to still adhere to the diet goals. Another suggestion 

was that Liz could guide the client on a nutrient level. If the client indicated that they would 
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not be able to finish the meal, Liz could coach the client by focusing on the meal's parts with 

essential nutrients.  

 

The user research in Chapter 3 gave rise to three pre-conditions for the digital coach 

Liz, namely openness to the technology, trust-relationship, and initial motivation. In this 

evaluation, one other important pre-condition came to light, namely irritations with Liz. 

There were some indications for this. One dietician mentioned that “I think that at the 

moment where I lost my partner, and someone says that something is not optimal for my 

health, I would throw Liz off the table and think why would I care.” In the evaluation 

interviews, dieticians also stressed the importance of Liz being a social companion, that she 

should have a conservation with the client to build a trust relationship and let them know 

that she is there for them.  

 

6.3 Discussion 
Interviews were held to evaluate the framework for Just-in-Time Adaptive Digital 

Coaching proposed in Chapter 5. This was done by presenting the outcome of the framework 

for two personas to dieticians and ask for their feedback. This study found support for the 

framework, as dieticians believed it to be a reasonable basis for personalizing the digital 

coach to the individual to which the dieticians could make slight adjustments to better fit it to 

the needs and desires of the client. In addition, most of the strategies that followed from the 

framework were evaluated to be effective for the corresponding persona. However, some 

points for improvement were suggested and implementation design guidelines were found. 

These will be discussed below.   

 

The strategy of motivational interviewing did not receive any support. Dieticians 

indicated that it would be better to spell out the client's benefits and anticipate what 

motivates the client. The persuasive messages were believed to be effective, but they should 

be adapted to the client's goals and situation. The motivational feedback should be combined 

with feedback to show the client's progress, and it should be phrased positively. The social 

learning strategy was found to be effective and did not receive any suggestions for 

improvement. The tunneling approach was also found to be effective, as long as it considers 

the clients’ preferences. Dieticians also agreed with the suggestions, but they should be 

practical and personalized to their preferences and the situation. The strategy to provide 

information was also evaluated positively, but it should be adapted to the clients’ needs, and 

examples of product choices should be incorporated to make the information more concrete 

and practical. All dieticians also supported the reminders. However, it could be improved by 

adding a picture of a meal. At last, repeating the advice was supported, but only for the run-

up to the mealtime, not during the mealtime, and if it would be made more meal specific.  

 

Besides the strategies proposed by the framework, dieticians also proposed two other 

tasks for Liz to better use its coaching abilities. The first is to monitor the user state during 

mealtimes, for example by monitoring what is on the client’s plate, how much the client has 

eaten, what the client has eaten, and how the client feels. That way, patterns can be 
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discovered which the dieticians can use to improve their dietetic treatment and the coaching 

by Liz. The second is to propose alternative solutions to the client, such as eating a dessert or 

a snack or eating meat instead of potatoes. However, during the evaluation interviews, it 

became clear that it is not only important for Liz to be a good coach, but also to be a social 

companion. This should also be taken into account when designing a digital coach.  

 

Four different ways were proposed to decide which strategy should be used if 

multiple strategies fit to the client. These ways are: 

1. Follow the user state. Liz will choose the strategy based on the reason why the client 

is (not) eating. 

2. Follow the process. Liz will choose the strategy that corresponds to the timing of the 

strategy. For example, if the elder is still sitting on the couch, a reminder is best used. 

However, if the elder is contemplating what to prepare, suggestions are better.  

3. Follow the priority. Liz will choose the strategy that has the highest priority according 

to a priority selection made by the dietician.  

4. Combination of strategies. Liz will combine several strategies into one strategy.  

As different dieticians proposed different ways, this is something that a dietician should be 

able to personalize and should therefore be taken into account in the improved framework. If 

the strategy did not lead to the desired outcome, Liz can either move on to the next strategy, 

repeat the same strategy, or leave the client alone. This can also be indicated by the dietician. 

If the dietician prefers not to determine the order of the strategies, Liz will choose a random 

order.  

 

Last, the list with pre-conditions that must be satisfied for the digital coach to be 

effective for the client was updated. The pre-conditions are openness to the technology, 

trust-relationship, initial motivation, and avoiding irritations. In the evaluations, it was found 

that these are indeed crucial to the effectiveness of Liz. Therefore, they will no longer be 

assumed to hold, but rather they will be taken into account in the improved framework.  

 

6.3.1 Improved Framework for Just-in-Time Adaptive Digital Coaching  
 The first concept of the framework for Just-in-Time Adaptive Digital Coaching 

proposed the first overview of the decision rules. However, some aspects were still 

undetermined, while for other factors, it was not known that they would be relevant for the 

framework until after the evaluations. Therefore, after this evaluation, some elements were 

added to the framework. This brings about the improved framework, displayed in Figure 14.  

 

First of all, the pre-conditions are no longer assumed. Rather, the pre-conditions and 

the actions that have to be taken if they are or are not met are visualized into the framework. 

When the client is not open to the technology, or the client becomes annoyed with the digital 

coach, the coaching should be stopped immediately. The dietician can then, together with 

the client, decide whether or not to continue with the digital coach or to make adjustments 
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Figure 14. Improved framework for Just-in-Time Adaptive Digital Coaching.
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in the approaches of the digital coach. When there is no sufficient trust-relationship between 

the client and the digital coach or the initial motivation of the client is too low for behavior 

change, the digital coach should use conversation to increase these two pre-conditions. In 

addition, also when these conditions are met, the digital coach should still converse with the 

client to strengthen the trust-relationship and increase the motivation and to make the 

digital coach feel like a social companion. Second, the may-tasks are adjusted. Two additional 

tasks were added, namely prioritizing the tailoring variables to indicate which characteristics 

are the most important to tackle or take into account, and determine the order of the 

strategies, for which the options (1) follow the user state, (2) follow the process, (3) follow 

the priority, and (4) combine strategies can be chosen. In addition, not only the dietician can 

be involved in personalizing the approach of the digital coach, but also the clients and their 

relatives can be taken into account. Third, the interaction between the dietician, digital coach 

Liz, and the framework was added to the visualization. The digital coach monitors the user 

state and progress of the elder and outputs this information to the framework and the 

dietician. In turn, the dietician outputs the dietary goals and advice to the framework so that 

the strategies can be adjusted accordingly. Last, when the meal is not finished, the digital 

coach will stimulate the elder to eat something else to still adhere (as close as possible) to 

the dietary goals.  

 

Example of the Framework in Practice 

To make the workings of the improved framework more concrete, here an example of 

how it would be used in practice will be given. Of course, there are many different 

possibilities of how it works. This is also dependent on the preferences of both the client and 

the dietician. For this example, the persona of client 2, see Figure 13, will be used. This client 

contacted the dietician because he wanted to get back on track with his nutrition intake after 

losing his wife. During the first consult, in a conversation, the dietician tries to understand the 

situation and gets to know the client. As the man indicates he would like some extra help at 

home, and he is open to using technology, the dietician proposed to use the digital coach Liz 

to support him at home and to give the dietician a better insight into how the client is doing. 

Based on the conversation, the dietician can get into the system of Liz and select all tailoring 

variables that the man possesses. This is used as input for the framework to decide which 

strategies could be efficient for him. The dietician gets to see an overview of the strategies. 

Together with the client, it is decided to add the strategy of setting reminders, and to 

prioritize the combination of reminders, suggestions, and providing information for this stage 

of his behavior change, but also to take into account the user state. In addition, they changed 

the strategy preferences to be subtle and positive. During the intake, the dietician and the 

client came up with dietary goals, and the dietician gave advice to the client. These were also 

loaded into Liz so that these could be taken into account in the strategies. 

 

The next day is the first moment that the client uses the digital coach. As a trust-

relationship still needs to be developed, conversation is used to establish this relationship. 

Therefore, Liz starts the day with ‘Good morning Sir, did you sleep well? It is time for your 

breakfast. Maybe you could try one of the following meals.’ On the screen, Liz will show an 
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alarm clock, followed by recipe suggestions that the client can try. He chooses a recipe and 

prepares the meal. Liz tells him, ‘Well done! That looks delicious. Enjoy your meal!’ When the 

client takes a few bites of his meal, Liz starts smiling and puts her thumbs up to give the client 

subtle cues that he is doing a good job. In addition, she shows a progress bar indicating to the 

client how far he is compared to his meal goal. When he is halfway through the meal, Liz tells 

him ‘You are halfway through with the meal, good job! Try to finish the other half of the meal 

as well.’ However, at three quarters of his meal, the client stops eating. Liz stops smiling and 

displays neutral hands again. When these subtle cues did not work, Liz asks the client why he 

has stopped eating. He indicates that it is because he feels lonely. Therefore, Liz tells the 

participant ‘I will eat together with you’, and she demonstrates eating a meal. This gives the 

client the extra push to eat a few more bites. Liz starts smiling again. However, right before 

the meal is finished, the client stops eating because he is full. Liz tells him, ‘Well done, you 

nearly finished the meal. Did it taste good? Maybe you eat an extra piece of fruit before 

lunch to take in a few more nutrients. I will help remind you of that.” In the upcoming period, 

the client gained sufficient knowledge on how to prepare several meals and which nutrients 

he needs to eat with the help of the digital coach. This also becomes clear to the dietician 

when she evaluates the progress that was monitored by Liz. Therefore, in the next 

evaluation, the dietician and the client decide to remove the priority for the suggestions and 

the information to see whether he can become more independent of the technology. 

 

6.3.2 Limitations and Future Research 
Although valuable feedback was obtained in these evaluation interviews, there is one 

major limitation. The evaluation was made as concrete as possible by showing a persona 

description, including a picture and images of Liz's approaches. Because of COVID-19 

regulations and time limitations, this was the best way to hold the evaluation in this study. 

However, it could be even more concrete for the dieticians if the evaluations were based on 

real clients because this would give much more detailed information about the clients’ 

characteristics than a story would. In addition, seeing Liz in real life employing the strategies 

would give a better idea to the dieticians of what the strategies entail than seeing a picture of 

it. Therefore, future research should apply the framework to an actual client and show what 

the digital coach would do in a functional prototype.  

 

The second limitation is that Microsoft Teams was used for the interview due to 

COVID-19 regulations. Two dieticians joined the call on their phones, making it more 

challenging to see the PowerPoint slides used to present the personas and the visualizations 

of the strategies. In addition, talking to a screen might feel more uncomfortable for the 

participants than talking to a person face-to-face. Although no sensitive information was 

discussed, it could still have influenced the answers the participants provided. Future 

research should be held face-to-face and compared to the results from this study to see 

whether the online meetings affected the responses of dieticians. 

 

 The last limitation is that, in this evaluation study, it was decided that the framework 

was evaluated by dieticians, as the framework also needed some adjustments that only 
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dieticians could indicate what works best. However, although this resulted in the improved 

framework, it should still be evaluated by the clients themselves for several reasons. First, it 

should be evaluated whether the strategies that are expected to be effective for a type of 

client based on a literature study and the evaluation of dieticians. It may be that elderly 

experience the strategies differently than was assumed by the dieticians and scientific 

research. Therefore, future research should present strategies that correspond to that client 

and ask for their subjective evaluation. This is best to be done in a long-term study, as it 

might be that elders either need to get used to it or get irritated after longer exposure to it. 

Besides the opinion, the effectiveness should also be measured objectively by monitoring the 

nutritional intake of the elderly clients. Second, it should also be evaluated, both subjectively 

and objectively, which implementation variations work for clients and which do not, and 

investigate whether there is a pattern for different types of clients. In addition, it should also 

be further investigated what the right balance between the explicit messages and the subtle, 

implicit cues should be. These things should be further researched with the elderly working 

with a functional prototype of Liz rather than seeing a picture of Liz, because this gives a 

better idea of how the strategy will work.  

 

6.3.3 Conclusion 

 Based on domain research, user research, and persuasive strategies research, a first 

concept of a framework for Just-in-Time Adaptive Digital Coaching was created in Chapter 5. 

In this chapter, this first concept was assessed in evaluation interviews. It was found that only 

minor changes had to be made to the decision rules. In addition, pre-conditions were added 

to the framework, the dietician gained more possibilities for further personalizing the 

approach and strategies of Liz, and the interaction between the framework, dieticians, and 

the digital coach was visualized in the framework. This improved framework gives a richer 

understanding of how a digital coach should employ a framework for Just-in-Time Adaptive 

Digital Coaching. Future research should investigate how this improved framework is 

evaluated by the elderly clients with malnutrition, as they will spend a lot of time with a 

digital coach employing this framework. However, this was out of scope for this thesis.  
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7. General Discussion 
Changing to a healthy lifestyle is a challenging process. A professional health coach 

can help with this. However, health coaches cannot be present all day, which makes them 

unable to guide and motivate their clients throughout the day, and they have no access to 

objective information about the client’s behavior. Technology in the form of a digital coach 

can help support health coaches and their clients regarding these limitations. For this, it is 

crucial that the digital coach provides feedback to the client (Bandura, 1977; Locke & Latham, 

2002; Matsui et al., 1983). In addition, a digital coach should personalize its approach to the 

individual (Kaptein et al., 2012; Rutjes et al., 2019). Just-in-Time Adaptive Interventions by 

Nahum-Shani and colleagues (2015) provides guidelines for adaptive, personalized persuasive 

technologies. However, although it gives a strong, theoretical foundation to the research on 

adaptive persuasive technology design, it does not take into account subjective data, and it 

attends less to how a person responds to that intervention, while feedback is so important.  

 

Therefore, this thesis proposes Just-in-Time Adaptive Digital Coaching, which is a 

framework for adaptive intervention design where a digital coach applies just-in-time 

interactive persuasive strategies of which the adaptation is based on objective data collected 

by a digital coach and the subjective experiences and personal contexts that clients share 

with a professional health coach. There are four important components that should be taken 

into account, namely (1) decision points, which is the point in time when a decision is made; 

(2) intervention options, which are the possible treatments or actions that can be put in use; 

(3) tailoring variables, which is the information about the individual that is needed to decide 

which intervention to provide and when; and (4) decision rules, which links the intervention 

options and tailoring variables to decision points. In this thesis, it was investigated how a 

framework for Just-in-Time Adaptive Digital Coaching can be created and how it can be used 

to support health coaches and their clients. With that, this paper is the first to combine 

personalization and feedback in a study on persuasive technologies. To do so, the following 

research questions were investigated:  

 

How can a framework be created for Just-in-Time Adaptive Digital Coaching that combines 

objective data obtained by a digital coach and subjective data obtained by a professional 

coach so that it takes into account the context, user state, and user needs?  

 

How can a digital coach that employs the framework for Just-in-Time Adaptive Digital 

Coaching assist clients and their professional coaches to elicit behavior change? 

 

7.1 Research Process and Findings 
To answer the research questions, a specific context was researched, namely that of 

malnutrition amongst the elderly population. The digital coach Liz (ConnectedCare b.v.) was 

used as the medium to investigate the creation and implementation of the framework for 

just-in-time adaptive digital coaching in that context. Several steps were taken to answer the 

research question. Each step will be discussed below.  
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7.1.1 Domain Research 
The first step was a domain research, presented in Chapter 2. The purpose of the 

domain research was to get a better understanding of malnourished elders, the dietetic 

treatment, and the digital coach Liz. First, malnutrition amongst elderly was investigated 

through a literature study. It was found that in Europe, 13.5 to 29.7% of the elderly living at 

home are malnourished or at risk of becoming malnourished (PROMISS, n.d.). This has not 

only negative consequences for the elderly themselves, such as being more vulnerable to 

diseases (Cawood et al., 2011) and an increased mortality (Sullivan & Walls, 1998), but also 

for society, as it increases health care costs and leads to tight labor market conditions. 

Without intervention, malnutrition is a downward spiral (Chen et al., 2001). A sustainable 

intervention for this is to create a healthier lifestyle. Dieticians can help elderly with this 

during a dietetic treatment.  

 

The dietetic treatment was also investigated in the domain research. It was found 

that Dutch dieticians use the cyclic model by Woudstra and colleagues (2012), which 

proposes that dieticians first try to understand the current situation of the client in the 

dietetic research. Then, in the dietetic diagnosis, the dietician gives a diagnosis to the client, 

indicating what causes the problems of the client. The third step is the dietetic treatment, in 

which goals are set, and tools are provided to reach these goals. Last, the progress of the 

client is evaluated. Dietetic consults allow for setting nutritional goals and acquiring 

subjective data on personal characteristics, experiences, and context. However, also 

dieticians cannot be present all day with the client and lack access to objective information. 

Therefore, the digital food coach Liz (ConnectedCare b.v.) can be used to overcome these 

limitations. 

 

The digital coach Liz was also discussed in the domain research. Liz is developed to assist 

elders at home to reach their dietary goals and give dieticians a better insight into what 

happens in between the consults. Liz does this by reminding the elder that it is time for a 

meal, by activating the elder to eat the meal, and by monitoring the food intake of the elder. 

In addition, Liz aims to be a social companion for the elderly. Liz is active during the run-up to 

the mealtime, the mealtime itself, and at the end of the mealtime, hence these form the 

decision points. In the current prototype of the digital coach, Liz is not yet adapted to the 

user state and user needs, so personalized feedback and persuasive strategies are not 

possible yet. This paper aims to propose a framework for this adaptive, personalized digital 

coach and investigates how Liz should employ this framework for Just-in-Time Adaptive 

Digital Coaching so that the approach of Liz can match the user state and satisfies the needs 

and desires of the client.  

 

7.1.2 User Research 
 Semi-structured user research interviews were held with dieticians to gain insights 

into the differences between elders with malnutrition and how dieticians personalize their 

dietetic treatment to each client. With these interviews, data was gathered to get a better 

understanding of both the elderly and the dieticians and their interaction moments, and how 
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a digital coach can serve as an extension of dieticians to assist elderly clients and their 

dieticians with the dietetic treatment.  

 

 It was found that during the dietetic treatment, dieticians try to understand the 

problems and causes that underly the situation of malnutrition and their personal and 

situational characteristics. They use this information to set up a treatment plan, set up the 

dietary goals, and determine which strategies could be used to motivate, inform, and remind 

the elders when executing the dietetic treatment plan, so that the treatment is personalized 

to the needs and desires of the client. During the evaluations, the progress of the elder is 

discussed, feedback is provided, and the treatment plan and dietary goals are adjusted if 

necessary.  

 

 The way Liz can serve as an extension of dieticians to assist elderly clients and their 

dieticians with the dietetic treatment was found to be two-fold. First, it assists dieticians by 

monitoring the food intake of the clients and keep them updated if the client’s food intake is 

divergent for a few days. Second, as a social companion, Liz can stimulate the elders to 

adhere to the dietetic treatment plan and reach the dietary goals by motivating, reminding, 

and informing the client personalized based on the personal and situational characteristics. 

Therefore, it should be indicated at which moment, which strategy Liz should apply for which 

client. This can be done in a framework for Just-in-Time Adaptive Digital Coaching. However, 

before this framework can be created, a literature study should be performed to investigate 

which persuasive strategies can be used to motivate, inform, and remind the elderly. This 

was done in a literature study.  

 

7.1.3 Persuasive Strategies 
To investigate which persuasive strategies can be employed by Liz to stimulate elders 

to reach their dietary goals, a literature study was performed in Chapter 4 on possible 

persuasive strategies in the categories to motivate, to inform, and to remind, as these came 

forward in the user research. To motivate, the strategies motivational interviewing, 

persuasive messages, motivational feedback, and social learning came up. To inform, the 

strategies tunneling, suggestion, informative feedback, and providing information came up. 

Last, to remind, setting reminders and repeating advice were investigated. For these 

strategies, explicit and implicit implementations were discussed. These different 

implementations can be used interchanging to avoid annoyance because of repetition. On 

top of that, it was discussed for which tailoring variables the strategies are expected to be 

effective. The strategies and the corresponding tailoring variables that came up in the 

literature study on persuasive strategies can be used to form the framework.  

 

7.1.4 First Concept of the Framework 
In Chapter 5, the first concept of the framework was created. For this, the decision 

points found in Chapter 2, the tailoring variables of Chapter 3 and 4, and the persuasive 

strategies of Chapter 4 were combined into decision rules. These decision rules formed the 

basis of the framework for Just-in-Time Adaptive Digital coaching. Besides the decision rules, 
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the framework also visualized the tasks that the dieticians must do to use the framework, 

namely indicating the tailoring variables of the client, and may do to personalize it even 

further by adding and/or removing strategies and personalize the strategies. There are three 

pre-conditions that must be met before the framework can be used, namely (1) openness to 

the technology, (2) a trust-relationship between the client and the digital coach, and (3) 

presence of (little) initial motivation to change. However, for this concept of the framework, 

it is assumed that the pre-conditions are met.  

 

There was still a need for further investigation, namely regarding the implementation 

of the strategies (what Liz says, what emotions she expresses, what information she shows), 

how to determine which strategies should be used if multiple strategies would apply, and the 

indication of whether dieticians want to have more saying in the personalization of Liz. In 

addition, the first concept had to be assessed. This assessment was combined with the points 

for further investigation into an evaluation of the framework.  

 

7.1.5 Evaluation of the Framework 
To evaluate the first concept of the framework, evaluation interviews were held in 

Chapter 6 with dieticians. Dieticians were presented two personas and were asked for each 

decision point how they would stimulate the persona. In addition, for each decision point, 

example implementations of the strategies that resulted from the framework were shown. 

The dieticians were asked about their opinion on the effectiveness of each strategy for that 

persona and scenario, but also on the implementation of each strategy.  

 

 For the effectiveness, it was found that motivational interviewing did not receive any 

support for the corresponding persona and scenarios. In addition, it was argued that 

repeating the advice was effective before the mealtime, but not when the elder already 

started the mealtime. Last, the motivational feedback and informative feedback were not 

believed to be effective as separate strategies, but they would be effective if combined into 

one feedback strategy. Besides this feedback on the effectiveness of the strategies, also 

feedback was received about the implementation of the strategies. It was found that the 

strategies should be positive, concrete, practical, and personalized to the person, goals, and 

situation.  

 

Dieticians also proposed two other tasks for Liz to better use its coaching abilities, 

namely (1) monitoring the user state during mealtimes so that patterns can be discovered 

which the dieticians can use to improve their dietetic treatment and the coaching by Liz, and 

(2) propose alternative solutions to the client, such as eating a dessert or a snack or eating 

meat instead of potatoes. However, during the evaluation interviews it also became clear 

that it is not only important for Liz to be a good coach, but also to be a social companion. This 

should also be taken into account when designing a digital coach.  

 

In the evaluation interviews, the importance of strategy order determination if 

multiple strategies applied to the client became clear. Four ways were proposed to decide 
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which strategy should be used, namely to (1) follow the user state, (2) follow the process, (3) 

follow the prioritization, and (4) use a combination of strategies. As different dieticians 

proposed different ways, this is something that a dietician should be able to personalize and 

should therefore be taken into account in the improved framework.  

 

Last, the list with pre-conditions that must be satisfied for the digital coach to be 

effective for the client was updated. The pre-conditions are openness to the technology, 

trust-relationship, initial motivation, and avoiding irritations. In the evaluations, it was found 

that these are indeed crucial to the effectiveness of Liz. Therefore, they will no longer be 

assumed to hold, but rather they will be taken into account in the framework.  

 

7.1.6 Improved Framework 
 Based on the evaluation of the first concept of the framework, the decision rules were 

updated for an improved framework. In addition, the pre-conditions were expanded and 

taken into account and the dietician, together with the client and their relatives, had more 

options to personalize the approach of Liz by prioritizing the tailoring variables and determine 

the order of the strategies. The improved framework was visualized in Figure 14. Improved 

framework for Just-in-Time Adaptive Digital Coaching. This framework should still be 

evaluated by elderly to see whether the proposed strategies for Liz are as effective for the 

corresponding type of client and scenario as expected, and whether the implementation 

design guidelines that came up in the evaluation interviews are in agreement with the 

preferences of the elderly.  

 

7.2 Answering the Research Questions 
To investigate the research questions, the domain of malnutrition amongst elderly 

was used to scope the research and the Digital Coach Liz (ConnectedCare b.v.) was used as 

the medium to investigate the creation and implementation of the framework for just-in-

time adaptive digital coaching in that context. However, to answer the research questions, 

the general process of behavior change to create a healthier lifestyle with the help of a 

professional coach.  

  

The first research question was: “How can a framework be created for Just-in-Time 

Adaptive Digital Coaching that combines objective data obtained by a digital coach and 

subjective data obtained by a professional coach so that it takes into account the context, 

user state, and user needs?” To create the framework for Just-in-Time Adaptive Digital 

Coaching, a similar approach was used as for Just-in-Time Adaptive Interventions (Nahum-

Shani et al., 2015), that was to discover the decision points, tailoring variables, and 

persuasive strategies, and combine them into decision rules. These decision rules formed the 

foundation of both the first concept of the framework and the improved framework. The 

decision points arose from an investigation of the scope of the technology. The persuasive 

strategies were scoped by the interview-based user research and further investigated in a 

literature study. The tailoring variables arose from the interview-based user research and 

were further defined in the literature study on the persuasive strategies.  
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For the framework, objective data is gathered by the digital coach about the current 

situation and progress of the client, which can be used as input for the framework in the form 

of the user state, but also for the professional coaches to decide how to further personalize 

the digital coach. The subjective data obtained by the professional coaches is used as input 

for the framework, but also for further personalizing the approach of the digital coach. 

Besides these objective and subjective inputs, the framework should also take into account 

pre-conditions and the link between the professional, the digital coach, and the framework.  

 

Although slight adjustments were necessary to the first concept of the framework 

after the evaluation interviews, no major changes were necessary. Therefore, the idea of the 

framework was validated. Therefore, it can be argued that using a domain research, user 

research, and literature research to investigate the decision points, tailoring variables, and 

persuasive strategies, then combine these into decision rules to form the basis of a first 

concept of the framework, and then put up the framework for evaluation interviews to 

improve it, is a good method to create a framework for Just-in-Time Adaptive Digital 

Coaching that can be used to assist clients and their professional coaches to elicit behavior 

change? 

 

The second research question was: “How can a digital coach that employs the 

framework for Just-in-Time Adaptive Digital Coaching assist clients and their professional 

coaches to elicit behavior change?” The answer to this question followed from the user 

research interviews and the evaluation interviews. A digital coach employing the framework 

for Just-in-Time Adaptive Digital Coaching can assist clients by intervening at the moment the 

client needs it. This is possible because a digital coach is able to monitor the user state of the 

client, both through objective and subjective measurements. That way, the digital coach 

knows when the clients need additional support. The strategies used to stimulate the client 

are adapted to the user state and context and are personalized to the needs and preferences 

of the client. This way, clients receive guidance by the digital coach at the moment they need 

it the most in a way that is the most effective for the client and leads to the highest user 

satisfaction. This increases the chances that the client will succeed in behavior change and 

therefore creating a healthier lifestyle.  

 

A digital coach that employs the framework for Just-in-Time Adaptive Digital Coaching 

can assist professional coaches by monitoring the progress of the client towards a healthier 

lifestyle, the user state of the client, and the effectiveness of the strategies applied by the 

digital coach. This information can be used during interaction moments between the 

professional and the client, so that the professional objectively knows what happened since 

the last interaction moment instead of relying on the subjective recall of the client. In 

addition, with this information, the professional can better adjust their own strategy, as well 

as the strategy of the digital coach, to be able to help stimulate the client even more 

effectively. In addition, the framework can fasten the process of personalizing the approach 

of a digital coach, because the professional does not need to start from scratch.  
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7.3 Scientific Implications 
 In this thesis, it was investigated how a framework can be created for Just-in-Time 

Adaptive Digital Coaching and how this framework can be used by a digital coach to assist 

clients and their professional coaches to elicit behavior change. In the process, two major 

scientific implications were discovered. First of all, the importance of Just-in-Time Adaptive 

Digital Coaching as an adaptive intervention design came to light. During the user research 

interviews and evaluation interviews, dieticians stressed the importance of personalizing 

their own approaches to the personal and situational characteristics of the individual. In 

addition, they also stressed that a digital coach should be personalized to the needs and 

preferences of the user and that it should adapt its strategies based on the user state and 

context. These results build on existing evidence of Rutjes and colleagues (2019), who found 

that health coaches personalize their approach to the individual, and Kaptein and colleagues 

(2012), who reported that persuasive messages tailored to the individual resulted in a 

stronger decrease of unhealthy behavior than non-tailored messages. In addition, the 

importance of feedback also appeared from the user research and evaluations. Dieticians 

emphasized that it is important to notify the clients whether they are on track towards their 

healthier lifestyle goals or not and to give suggestions on how they could improve their 

behavior. This is in line with the Goal-Setting Theory (Locke & Latham, 2002) and the theory 

of self-efficacy (Bandura, 1991). As the personalization is done by combining subjective data 

obtained by a professional coach and objective data obtained by a digital coach, and the 

importance of feedback was verified, this study found evidence of using Just-in-Time 

Adaptive Digital Coaching as an adaptive intervention design over Just-in-Time Adaptive 

Interventions by Nahum-Shani and colleagues (2015). In addition, this makes this thesis the 

first to combine feedback and personalization into persuasive intervention design.  

 

Second, the method used to create the framework was found to be effective for the 

domain of malnourished elders. This thesis used similar methods as Nahum-Shani and 

colleagues (2015) for Just-in-Time Adaptive Interventions, namely to investigate the decision 

points, tailoring variables, and intervention options, and combine these into decision rules 

that form the basis of the framework. The decision points arose from an investigation of the 

scope of the technology. The persuasive strategies were scoped by the interview-based user 

research and further investigated in a literature study. The tailoring variables arose from the 

interview-based user research and were further defined in the literature study on the 

persuasive strategies. As only slight adjustments to the decision rules were necessary, and 

this method was based on the strong, theoretical foundation of Just-in-Time Adaptive 

Interventions, it can be argued that this method is valid to create a framework for Just-in-

Time Adaptive Digital Coaching. Therefore, the approach used in this thesis can be replicated 

to create a framework for adaptive interventions for other domains.  

 

7.4 Practical Implications 
 Besides the scientific implications, this paper also brings about practical implications 

that provide useful insights for building digital coaches based on the design principles of Just-
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in-Time Adaptive Digital Coaching. First of all, several implementation design guidelines were 

proposed. The first is that strategies should be positive. This design guideline is contradictory 

to the study by Ham and Midden (2014), who found that negative feedback was more 

effective than positive feedback. However, it might be that when testing this negative 

feedback with elders, it might be that it is more effective after all. In addition to being 

positive, the strategies should be concrete and practical. Next, as was already discussed, the 

strategies should be personalized to the personal and situational characteristics, user state, 

and context. Last, it was found to be important that the digital coach should not push the 

client too much.  

 

Besides the implementation design guidelines, it was also found that there are pre-

conditions that need to be taken into account when using a digital coach. The four pre-

conditions that came up in the domain for malnutrition amongst elderly are openness to the 

technology, trust-relationship, initial motivation, and avoiding irritations. Although these 

were studied in a specific context, it is not unthinkable that these pre-conditions can be 

generalized to other contexts. However, further research is needed to verify this.  

 

7.5 Limitations and Future Research 
 Several limitations and proposals for future research have to be addressed. First, as 

also indicated Section 6.3.2, this thesis focused on creating a strong basis for a framework for  

Just-in-Time Adaptive Digital Coaching with the expertise of professional coaches. Therefore, 

the point of view of the clients themselves was out of scope for this thesis. However, it is 

desirable that clients objectively and subjectively evaluate the framework to indicate whether 

it is as effective as is now believed based on interviews with professionals. Future research 

should thus take into account how clients evaluate the framework and the strategy 

implementations and how effective they are.  

 

 A second limitation is that only images of the digital coach were used to show the 

strategies and their implementation examples to the dieticians. Because of COVID-19, it was 

decided that all interviews were held online to avoid getting or spreading the virus. As a 

result, it was not possible to incorporate a functional, tangible prototype into the research 

approach. However, this might have interfered with the reliability of the results, as a picture 

might come across differently than a functional digital coach. Therefore, when it becomes 

possible with the COVID-19 regulations, future research should make use of a functional, 

tangible prototype, both to validate the results of this study, but also to increase reliability of 

that study itself.  

 

 Another limitation is that only the opinions of individual dieticians were obtained. To 

avoid this, the initial plan was to also interview home care workers, because they have more 

contact moments with the target group at home and might therefore have a different 

relationship with the clients than dieticians. In addition, it was aimed to bring together four 

professionals in a focus group so that they could inspire each other to think outside of the 

box when regarding the capabilities of the digital coach. Unfortunately, in the short timespan 
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for this thesis, not enough home care workers were recruited and no time slot was found in 

which more than two professionals were available for the focus group. Therefore, it was 

decided to only do the two individual interviews. However, it would be beneficial for future 

research to take into account perspectives from professionals with different backgrounds and 

bring together multiple professionals so that they can inspire each other. 

 

 Last, there are some additional recommendations for future research. This thesis 

investigated the framework for Just-in-Time Adaptive Digital Coaching in the domain of 

malnutrition amongst elderly. Although it assumed that the approaches and findings of this 

study can be generalized to other domains, this should be confirmed by future research. 

Second, as also indicated in Section 6.3.2, the balance between implicit and explicit digital 

coaching should be researched further.  

  

7.6 Conclusion 
Maintaining a healthy lifestyle is important for both your mental and physical health. 

However, behavior change towards a healthier lifestyle is a challenging process. Professional 

coaches can help with this. However, these professionals cannot be present all day to 

motivate their clients, and they lack access to objective information throughout the day 

about the client’s progress and user state. A digital coach can support these limitations by 

using the adaptive intervention design Just-in-Time Adaptive Digital Coaching. In this thesis, it 

was investigated how a framework can be created for Just-in-Time Adaptive Digital Coaching 

and how this framework can be used by a digital coach to assist clients and their professional 

coaches to elicit behavior change. This study found that by doing a domain research, user 

research, and persuasive strategy research, decision points, tailoring variables, and 

intervention options could be tracked down to form the decision rules that lay the 

foundation of a first concept of the framework. Then, after an evaluation of this first concept, 

the framework could be further defined into an improved framework. This framework for 

Just-in-Time Adaptive Digital Coaching can then be put to use by a digital coach to assist 

dieticians by monitoring the progress of the clients and keep them updated if the client’s 

behavior is divergent for a few days, and stimulate the clients to adhere to the healthier 

lifestyle by using strategies that are personalized based on the personal and situational 

characteristics. To conclude, a digital coach that employs a framework for Just-in-Time 

Adaptive Digital Coaching can assist clients and their professional coaches to elicit behavior 

change towards a healthier lifestyle.   
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Appendix A 
Interview Scheme of the User Research 

 

Voor Aanvang Interview 

 

Informed Consent Form laten ondertekenen en opsturen.  

Vragen of alles hiervan duidelijk was. 

 

Introductie 

 

Bedankt voor uw deelname aan ons onderzoek. Dit onderzoek is onderdeel van een 

afstudeerproject bij ConnectedCare in samenwerking met TU Eindhoven. ConnectedCare is 

bezig met het ontwikkelen van de digitale coach Liz, een verlengstuk van de dietist die 

ouderen thuis kan begeleiden bij het halen van de met jou gestelde doelen. Op dit moment is 

er een eerste prototype klaar, die algemene adviezen kan geven op algemene momenten. Dit 

wordt ook in het veld getest. Daarnaast zijn er verschillende projecten aan de gang om de 

huidige prototype te verbeteren. Mijn collega Janna is hier in haar promotieonderzoek mee 

bezig, en ik in mijn afstudeerproject. In mijn afstudeerproject wil ik gaan kijken hoe we een 

digitale coach kunnen personaliseren op basis van de behoefte van de diëtist en cliënt. 

Daarvoor willen we eerst beter inzicht krijgen in de huidige dieetbehandeling gericht op 

kwetsbare ouderen. We zijn met name benieuwd naar waar kwetsbare ouderen tegenaan 

lopen als we het hebben over ondervoeding en hoe ze geholpen worden door diëtisten en 

hoe u uw advies en aanpak aanpast aan iedere cliënt en waar dit vanaf hangt. 

 

Interview Vragen 

 

Kennismaking 

Voordat we beginnen is het fijn om te weten wie u bent en wat uw achtergrond en ervaring is 

met ondervoede ouderen. Zou u wat over uzelf kunnen vertellen? 

- Mogen we jouw leeftijd weten?  

- Wat is jouw opleiding/achtergrond?  

- Hoe lang werkt u als diëtist en waar?  

- Wat is uw ervaring met ouderen en ondervoeding?  

 

Problemen/oorzaken ondervoeding: 

In dit onderzoek wil ik het met u graag hebben over ouderen met ondervoeding. Als ik vraag 

naar cliënten dan bedoel ik dus ouderen met ondervoedingsproblemen.  
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Kunt u zich een cliënt voor zich halen die u onlangs bezocht heeft, en kunt u mij vertellen wat 

bij hem/haar het grootste probleem of de oorzaak is van ondervoeding?  

o Waar loopt deze persoon tegenaan?  

 

Verschillen tussen cliënten 

Wij zijn benieuwd of jij je aanpak per cliënt aanpast, en waar je daarbij op let. 

- Als we kijken naar de verschillende cliënten die jij behandelt, waar zitten volgens jou 

de grootste verschillen in oorzaken/problemen tussen de cliënten?  

- Ik ben benieuwd hoe jij jouw behandeling aanpast op verschillende cliënten. Naar 

welke aspecten kijk je vooral?   

o Waar verschillen volgens jou deze cliënten het meest in (ligt dat aan karakter, 

gewoontes, gedragingen)? (3 clienten voor je halen) 

o Hoe hebben deze verschillen invloed  op de eetgewoontes? 

- Houd je in het advies dat je geeft ook rekening met verschillen in persoonlijkheden? 

Hoe? 

o Benader je de verschillende cliënten ook anders afhankelijk van hun 

persoonlijkheid?  

- Houd je in het advies dat je geeft ook rekening met verschillende leefsituaties? Hoe?  

o Geef je afhankelijke van de leefsituatie ook ander advies? (met 

partner,kinderen etc) 

 

Type interventies: 

- Welke interactiemomenten zijn er tussen jou en de cliënten?  

o Wat gebeurt er tussen deze momenten?  

o Worden cliënten door anderen geholpen om jouw advies toe te passen?  

In jouw vak kan ik me voorstellen dat je een soort gereedschapskist hebt met allerlei 

verschillende gereedschappen die je kunt gebruiken in het behandelproces. Kun je me meer 

vertellen wat voor type gereedschap je tot je beschikking hebt en hoe je deze kunt inzetten. 

(ik denk daarbij aan positieve feedback geven tijdens de consults, maar het kan ook zijn dat je 

een familie lid vraagt om mee te kijken tussen de consulten door)? 

o Welke type gereedschappen moet ik aan denken?  

o Werken deze gereedschappen bij iedereen? 

o Welke gebruik je vaak?  

o Hebben patiënten behoefte aan (extra) feedback? Kunt u voorbeelden geven? 

▪ Waaruit blijkt dit?  

o Zijn er ook situaties waarin je creatief om moet gaan met de situatie en je 

“standaard” gereedschap niet werkt?  

- Stel je voor dat je tussen de consulten door bij de cliënt kunt zijn, hoe zou je de client 

tussendoor helpen/ondersteunen?  

o Hoe zou je de cliënt helpen om het advies toe te passen?  
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o Zou je het behandelplan anders invullen als je continu aanwezig zou kunnen 

zijn?  

 

Bewustzijn/motivatie 

- Zijn cliënten bewust dat de verandering in eetgewoontes nodig is?  

o Kun jij voorbeelden geven van verschillen in het bewustzijn?  

▪ Hoe neem je de verschillen mee in je behandelplan? 

- Zijn cliënten gemotiveerd om hun eetgewoonte te veranderen? 

o Hoe verschillen cliënten hierin? (intrinsiek/extrinsiek)  

▪ Hoe neem je de verschillen mee in je behandelplan? 

▪ Wat denk jij dat de reden/oorzaak voor deze verschillen in motivatie 

is?  

- Wat heeft het bewustzijn voor invloed op de motivatie?  

 

Inspraak: 

- In hoeverre willen en kunnen cliënten inspraak hebben op de dieetbehandeling?  

o Hoe verschillen cliënten hierin?  

▪ Kun jij voorbeelden geven van verschillen?  

▪ Hoe neem je de verschillen mee in je behandelplan? 

 

Eetmoment: 

- Stel dat de cliënt zelf in staat is om te koken, of door middel van bijvoorbeeld tafeltje 

dekje de maaltijd bezorgd wordt: 

o Waar lopen patiënten tegen tijdens het eten van de maaltijd?  

▪ Hoe verschillen cliënten hierin?  

▪ Hoe neem je de verschillen mee in je behandelplan? 

- Stel dat u tijdens de maaltijd naast een cliënt zou zitten, hoe zou u de cliënt 

ondersteunen/helpen?  

 

Behandeling succes/frustraties: 

Wat maakt een behandeling een succes?  

- Wanneer is volgens jou een behandeling succesvol?  

o Wat zorgt ervoor dat het succesvol is? 

- Wanneer is volgens jou een behandeling minder succesvol?  

o Hoe ga je hiermee om?  

o Zijn er momenten dat je gefrustreerd raakt door bepaalde situaties? Wat voor 

frustraties? 

- Wat doe je al het niet succesvol is of iemand jouw advies niet volgt/toe past?  

- Zijn er lastige keuzes die je moet maken? 
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- Zijn er ook bepaalde momenten wanneer je geen raad weet hoe je de client moet 

helpen/benaderen?  

 

Introductie van Liz 

Wij zijn bezig met het ontwikkelen van een digitale coach. Dit is Liz [Afbeelding laten zien], 

een digitale voedingcoach die thuis bij ouderen kan worden geplaatst om ze te helpen bij het 

veranderen van eetgewoontes. Liz is ontworpen als ‘verlengstuk van de diëtist’. U kunt 

hiermee reminders en doelen instellen, u kunt informatie klaarzetten over voedingof 

recepten, en Liz kan vragen hoe het met de patiënt gaat. Hiermee kunt u op afstand de 

voortgang en welzijn van uw cliënt zien.  

- Hoe kan Liz de dieetbehandeling voor u versterken? 

- Hoe kan Liz de dieetbehandeling voor de client versterken? 

 

 

Debriefing 

 

Ontzettend bedankt voor uw deelname aan dit interview. Erg fijn om uw aanpak van de 

dieetbehandeling voor kwetsbare ouderen te horen.  

 

Ik wil kort nog even toelichten wat we met deze data gaan doen. We zijn met dit interview 

onder andere benieuwd naar hoe we de aanpak van Liz kunnen aanpassen op de behoeftes 

van individuele cliënten. In dit interview hebben we ons vooral gericht op hoe cliënten van 

elkaar verschillen en wat hun behoeftes zijn. In een vervolg focus groep wil ik meer inzicht 

verkrijgen in hoe een digitale coach adaptief kan inspelen op deze verschillen, zodat de coach 

aansluit bij de wensen van zowel de cliënt als de diëtist.   

 

Zouden we u ook mogen benaderen voor deelname aan deze focus groep? En heeft u 

interesse om vaker benaderd te worden voor vergelijkbare interviews? 
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Appendix B 
Example Implementations of Strategies for Liz for the Evaluation Interviews 

 

Client 1 – Run-up to the Mealtime 
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Client 1 – During the Mealtime 

 
 

Client 1 – End of the Mealtime 
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Client 1 – When the Desired Behavior is Performed 
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Client 2 – Run-up to the Mealtime 

 
 

Client 2 – During the Mealtime 
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Client 2 – End of the Mealtime 
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Client 2 – When the Desired Behavior is Performed 
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Appendix C 
Interview Scheme of the Evaluation Interviews 

 

Introductie 

Bedankt dat je mee wil doen met het vervolg interview. In het vorige interview hebben we 

verschillende type clienten besproken en hoe jouw aanpak daarop aanpast. Op basis van die 

interviews in combinatie met literatuur onderzoek dat ik heb gedaan heb ik verschillende 

mogelijke aanpakken voor Liz samengesteld, die afhankelijk van de wensen en behoeften van 

de client kunnen worden toegepast. In dit interview wil ik mijn ideeën hierover aan jou 

voorstellen en hoor ik hier graag jouw feedback op, zodat we de aanpakken van Liz kunnen 

optimalizeren.  

 

Opwarmertje 

In hoeverre denk jij dat het belangrijk is om de aanpakken van Liz te personaliseren op basis 

van de behoeften, wensen en eigenschappen van de client? 

 

Evaluatie 

Uitleg 

Slide 1 

De momenten dat Liz vooral werkzaam is zijn onderverdeeld in 3 stappen. De eerste is de 

aanloop naar het eetmoment, dit is het voorbereiden en klaarzetten van de maaltijd. Dit kan 

de client helemaal uit zichzelf doen, of het kan zijn dat de client dit niet uit zichzelf start. De 

tweede stap is gedurende het eetmoment, dit is het nuttigen van de maaltijd. De client kan 

wel een hap nemen en niet een hap nemen, en dit kan elkaar ook afwisselen. De laatste stap 

is het einde van het eetmoment, dit is wanneer de maaltijd wordt gestopt en opgeruimd. Het 

kan zijn dat de maaltijd helemaal is opgegeten, maar ook dat de maaltijd nog niet helemaal 

op is.  

We zijn bij ConnectedCare bezig met het verder ontwikkelen van Liz, waardoor het mogelijk 

wordt dat Liz weet wanneer de persoon wel of niet het eten voorbereidt, op eet, of op heeft. 

Liz kan daarmee inspelen op wat er op dat moment gebeurt. Dit kan Liz doen met 

verschillende aanpakken, waarbij de aanpakken worden gepersonalizeerd op basis van de 

wensen, behoeften, en karaktereigenschappen van de persoon. Op basis van de interviews 

heb ik een aantal voorbeelden gemaakt. Deze wil ik graag aan jou voorleggen.  

Om dit concreet te maken wil ik 2 clienten met jou doorspreken. Voor beide clienten wil ik de 

drie stappen doornemen, zowel als het niet goed gaat en als het wel goed gaat. Tijdens het 

doornemen van de clienten wil ik je om feedback vragen over of je het eens bent met de 
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aanpakken bij de persoon, en wat je van de invulling van de aanpakken vindt. Je mag hierbij 

lekker kritisch zijn, want we willen de digitale coach zo goed mogelijk maken.  

 

Client 1 

Slide 2 

Dit is client 1. Mevrouw Jansen (81 jaar) heeft geen eetlust en vergeet daardoor vaak te eten. 

Ze is zich niet bewust van de problemen die haar ondervoeding met zich meebrengt. Ze is 

nog niet echt gemotiveerd om meer en beter te eten en gelooft op dit moment ook niet dat 

ze kan veranderen. Ze doet het dan vooral ook voor haar omgeving. Ze heeft daarom ook 

weinig behoefte aan inspraak op de dieetbehandeling, ze vertrouwt daarom volledig op de 

diëtist, want die is daarvoor opgeleid. Ook is ze een beetje vergeetachtig aan het worden, 

waardoor ze de dieetadviezen vaak een paar dagen na het consult weer vergeten is. 

Deze informatie kun je altijd terug lezen, dus je hoeft het niet te onthouden.  

Slide 3 

We beginnen met de situatie dat mevrouw Jansen niet uit zichzelf de maaltijd voorbereid en 

klaarzet.  

Wat zou je zelf in dit scenario bij deze persoon doen als je er op dat moment langs zou 

zitten?  

 

Slide 4 

De vier mogelijke aanpakken bij deze situatie zijn motivational interviewing, herinnering, 

advies herhalen, en een opdracht geven.  

1. Vind je de aanpakken bij deze client en situatie passen?  

2. Los van of je vindt dat deze aanpakken wel/niet bij de client passen, wat vind je van de 

invulling van de aanpakken? Denk daarbij aan wat Liz zegt, hoe Liz kijkt, wat ze wel/niet laat 

zien. Je mag hierbij kritisch zijn, het doel is namelijk om uiteindelijk tot de beste invullingen te 

komen.  

 

Slide 5 

We gaan nu verder met de situatie dat de client al een tijdje geen hap van de maaltijd meer 

heeft genomen. Ik ga je weer verschillende mogelijke aanpakken laten zien waarvan ik denk 

dat ze bij mevrouw Jansen passen.  
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Slide 6 

De drie mogelijke aanpakken bij deze situatie zijn motivational interviewing, advies herhalen, 

en een opdracht geven.  

1. Vind je de aanpakken bij deze client en situatie passen?  

2. Los van of je vindt dat deze aanpakken wel/niet bij de client passen, wat vind je van de 

invulling van de aanpakken? Denk daarbij aan wat Liz zegt, hoe Liz kijkt, wat ze wel/niet laat 

zien. Je mag hierbij kritisch zijn, het doel is namelijk om uiteindelijk tot de beste invullingen te 

komen.  

 

Slide 7  

We gaan nu verder met de situatie dat de client de maaltijd heeft gestopt, maar de maaltijd 

niet helemaal op is.  

 

Slide 8 

Ik verwacht zelf dat het voor mevrouw Jansen niet bevordelijk is om bij deze situatie 

feedback te geven.  

1. Vind je dit bij deze client en situatie passen?  

 

Slide 9 

Als laatste wil ik kijken naar de situaties waarin de vershillende stappen wel goed gaan.  

 

Slide 10 

Mijn voorstel is om bij het goed uitvoeren van alle drie de stappen motiverende feedback te 

gebruiken. Dit kan doormiddel van tekst, waarbij de tekst verschilt per stap, of wat impliciter 

door blije emoties en duimpjes omhoog.  

1. Vind je de aanpakken bij deze client en situatie passen?  

2. Los van of je vindt dat deze aanpakken wel/niet bij de client passen, wat vind je van de 

invulling van de aanpakken? Denk daarbij aan wat Liz zegt, hoe Liz kijkt, wat ze wel/niet laat 

zien. Je mag hierbij kritisch zijn, het doel is namelijk om uiteindelijk tot de beste invullingen te 

komen.  

 

  



87  
 

Client 2 

Slide 11 

Dit is client 2. Meneer de jong (81 jaar) is zijn vrouw recentelijk verloren en voelt zich 

daardoor eenzaam en is in een korte tijd veel afgevallen. Hij wil graag zijn gezondheid weer 

verbeteren zodat hij nog van zijn kleinkinderen kan genieten. Hij is erg gemotiveerd en, 

hoewel hij nu de kennis mist om zelf een gezond voedingspatroon op te zetten, is hij 

gedreven om dit te verbeteren. Meneer de Jong heeft er het volle vertrouwen in dat het hem 

gaat lukken met de hulp van een dietist. Wel wil hij volledig in controle zijn over de 

dieetbehandeling.   

 

Slide 12 

We beginnen met de situatie dat meneer de Jong niet uit zichzelf de maaltijd voorbereid en 

klaarzet. Ik ga je verschillende mogelijke aanpakken laten zien waarvan ik denk dat ze bij 

meneer de Jong passen.  

 

Slide 13 

De mogelijke aanpakken bij deze situatie zijn suggesties, een motiverend bericht, en 

informatie geven. 

1. Vind je de aanpakken bij deze client en situatie passen?  

2. Los van of je vindt dat deze aanpakken wel/niet bij de client passen, wat vind je van de 

invulling van de aanpakken? Denk daarbij aan wat Liz zegt, hoe Liz kijkt, wat ze wel/niet laat 

zien. Je mag hierbij kritisch zijn, het doel is namelijk om uiteindelijk tot de beste invullingen te 

komen.  

 

Slide 14 

We gaan nu verder met de situatie dat de client al een tijdje geen hap van de maaltijd meer 

heeft genomen. Ik ga je weer verschillende mogelijke aanpakken laten zien waarvan ik denk 

dat ze bij meneer de Jong passen.  

 

Slide 15 

De mogelijke aanpakken bij deze situatie zijn motiverend bericht, suggesties, samen eten, 

motiverende feedback, en informatieve feedback.   

1. Vind je de aanpakken bij deze client en situatie passen?  

2. Los van of je vindt dat deze aanpakken wel/niet bij de client passen, wat vind je van de 

invulling van de aanpakken? Denk daarbij aan wat Liz zegt, hoe Liz kijkt, wat ze wel/niet laat 
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zien. Je mag hierbij kritisch zijn, het doel is namelijk om uiteindelijk tot de beste invullingen te 

komen.  

 

Slide 16  

We gaan nu verder met de situatie dat de client de maaltijd heeft gestopt, maar de maaltijd 

niet helemaal op is.  

 

Slide 17 

De mogelijke aanpakken bij deze situatie zijn motiverende feedback en informatieve 

feedback.  

1. Vind je de aanpakken bij deze client en situatie passen?  

2. Los van of je vindt dat deze aanpakken wel/niet bij de client passen, wat vind je van de 

invulling van de aanpakken? Denk daarbij aan wat Liz zegt, hoe Liz kijkt, wat ze wel/niet laat 

zien. Je mag hierbij kritisch zijn, het doel is namelijk om uiteindelijk tot de beste invullingen te 

komen.  

 

Slide 18 

Als laatste wil ik kijken naar de situaties waarin de vershillende stappen wel goed gaan.  

 

Slide 19 

Mijn voorstel is om bij het goed uitvoeren van alle drie de stappen motiverende feedback te 

gebruiken. Dit kan doormiddel van tekst, waarbij de tekst verschilt per stap, of wat impliciter 

door blije emoties en duimpjes omhoog.  

1. Vind je de aanpakken bij deze client en situatie passen?  

2. Los van of je vindt dat deze aanpakken wel/niet bij de client passen, wat vind je van de 

invulling van de aanpakken? Denk daarbij aan wat Liz zegt, hoe Liz kijkt, wat ze wel/niet laat 

zien. Je mag hierbij kritisch zijn, het doel is namelijk om uiteindelijk tot de beste invullingen te 

komen.  

 

Afrondende vragen 

Zou je een gepersonaliseerde Liz zien zitten? In hoeverre wil jij als diëtist invloed hebben op 

de strategieën die Liz uitvoert? Heb je nog algemene feedback op de gepersonaliseerde Liz 

zoals ik dit zojuist heb voorgesteld?  




