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Abstract 

Introduction 

To ensure that mental healthcare remains accessible to everyone, mental health in-

stances and practitioners should adopt a more integral view, which involves a focus on lifestyle 

and homework exercises. Smartwatches could help to focus on lifestyle both within and out-

side treatment hours. Yet, smartwatches are not implemented in standard practice. This study 

aimed to develop implementation materials for the use of smartwatches in transdiagnostic 

mental healthcare. 

Methods 

Desk research and co-creation sessions were used to explore possible smartwatch ap-

plications and to develop requirements for designing and implementing an implementation 

card set. The co-creation inspired the design of a high-fidelity prototype. 

Results 

This prototype was received well by a diverse group of Dutch mental healthcare pro-

fessionals. 21 possible applications of smartwatches were developed, bundled in three catego-

ries: behaviour coaching, stress handling, and aiding treatment. 22 requirements for the de-

sign of an implementation card set were developed, highlighting the importance of concise 

information, visual elements and organizational support. 

Conclusions 

This study shows that design methodology can be combined with implementation re-

search to develop actionable implementation strategies. 

Keywords: Co-creation, Implementation, Smartwatch, Transdiagnostic, Mental 

Health 

 



3 
 

 

Contents 

Abstract .......................................................................................................................... 2 

Introduction ................................................................................................................... 4 

Methods ......................................................................................................................... 9 

Results .......................................................................................................................... 22 

Discussion .................................................................................................................... 32 

References .................................................................................................................... 38 

Appendix A: Consent form for interviews 1 ................................................................. 47 

Appendix B: Consent form for cocreation sessions ..................................................... 51 

Appendix C: Consent form for Interviews 2 ................................................................ 55 

Appendix D: 22 selected sources for desk research ..................................................... 59 

Appendix E: Interview scheme 1 .................................................................................. 63 

Appendix F: Interview scheme for co-creation sessions ............................................. 69 

Appendix G: The full card set prototype ...................................................................... 72 

Appendix H: Interview scheme 3................................................................................. 83 

Appendix I: 238 selected exercises .............................................................................. 95 

Appendix J: The instruction manual ......................................................................... 109 

 

  



4 
 

Introduction 

Need for change in Dutch mental healthcare. 

The Dutch mental healthcare system is facing challenges to deliver timely and fitting 

care. The annual prevalence of any mental disorder among Dutch 18-65 year-olds has risen 

from 17% to 26% between 2009 and 2021, and 52% of all people on the waiting list for mental 

healthcare in 2022 had a waiting time longer than the target standard of four weeks (1). In 

response to these challenges, experts from the mental healthcare sector recommend to adopt 

a broader view than the treatment of disease profiles (1). They opt for working together inte-

grally across domains, focusing on positive health, and preventing worsening of symptoms. 

This would involve shifting a focus to the lifestyle context of clients (1,2), as well as to encour-

age patients to work on their mental health treatment outside the confines of the treatment 

room (3).  

To better understand how external factors affect mental health, it is useful to consider 

the role of lifestyle in psychological treatment. In a book about lifestyle psychiatry, Deenik et 

al. (4) analyzed the effects of lifestyle on mental disorders as well as physical illnesses. The 

four factors of lifestyle, which are physical activity, nutrition, sleep and substance use, signif-

icantly influence the treatment of Attention Deficit Hyperactivity Disorder (ADHD), anxiety 

disorders, depression, bipolar disorders, and psychotic disorders (5). To add, preventing and 

treating mental illnesses decreases the chance of somatic comorbidities, as the chance of de-

veloping cardiometabolic diseases is 1.4 to 2 times higher for people with any mental disorder, 

as compared to people without a psychological disease (6).  

In addition to lifestyle factors, another key element in mental health care are between-

session interventions. To work on mental health treatment outside times and spaces desig-

nated for therapy, clients can be assigned between-session interventions. These ‘homework 

exercises’ are vital to translate outcomes of therapy to real life in many psychological therapies, 

including cognitive behavioural therapy (7,8). Yet, reaching compliance to between-session 
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interventions is a challenge for mental healthcare professionals (MHCPs), as understandably 

recommending assignments involves a complicated process (9). 

Benefits and limitations of smartwatches. 

Smartwatches could help to integrate lifestyle factors and between-session interven-

tions in mental healthcare. Smartwatches are devices worn around the wrist that can process 

incoming measurements to provide users with insight on their movement, stress level and 

sleep (10). Most smartwatches can communicate feedback on these measurements through 

vibrations or graphics on a screen, which can create awareness of bodily signals(11), allowing 

wearers to effectively apply coping mechanisms to challenging emotions on time (12). As 

smartwatches offer constant monitoring of various metrics that are related to the behaviour of 

users (13), they can be used between therapy sessions to continuously coach the lifestyle of 

patients. By alternating face-to-face sessions with treatment via technology, clients can benefit 

from professional guidance as well as options for self-management (14,15). 

There are several benefits to using smartwatches for health. For consumers in general, 

a randomised control trial from 2021 showed that smartwatches can be effective in promoting 

a healthy lifestyle (16). For mental health, heart rate variability measurements provided by 

smartwatches were found to reliably monitor stress, enabling the detection of situations af-

fecting mental health (17,18). Next to that, smartwatches offer possibilities for the treatment 

of depression by tracking and coaching healthy physical activity and sleep (19,20). As register-

ing these measurements is part of treatment protocol for depression already (21), automatic 

registration of behaviour can decrease the administrative burden for clients and can provide 

more reliable measurements for both clients and healthcare professionals (22). 

While smartwatches are a promising addition to mental health practice, there are some 

drawbacks. First, reliability of measurement differs between type of smartwatches and the 

quality of studies regarding clinical use of smartwatches is generally low, decreasing the gen-

eralizability of insights from smartwatch studies (23–25). In turn, this means that there is not 

enough basis yet to perform a comprehensive economic evaluation of smartwatches in mental 
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healthcare (23). Second, the privacy of clients should be considered when sharing data from 

smartwatches with mental health professionals, because smartwatches can always measure 

the wearers’ biometric data, wherever they are (26). Last, as technology developers often target 

individual consumers rather than health institutions, smartwatches are not integrated in 

health ecosystems (26). This fits within a larger trend that technology is not implemented suf-

ficiently in standard practice of mental healthcare (27), which leaves healthcare professionals 

with little guidance to use smartwatches and interpret their measurements in clinical practice. 

Implementation Materials 

The challenges regarding use of smartwatches call for better implementation of smart-

watches in clinical practice, including guidance for mental health professionals to use smart-

watches effectively and ethically. Looking at implementation research, the Levels of Adoption 

of eMental Health Model (28) is suitable for this thesis, as it is defined from the perspective of 

Dutch mental healthcare. The model combines the Diffusions of Innovations theory (29), with 

the perspectives on eMental Health of Dutch MHCPs. The LAMH model (figure 1) includes 

barriers and drivers for the adoption of eHealth for mental health professionals, mapped over 

multiple levels of adoption. Notably, throughout the adoption process, MHCPs are motivated 

to use eMental health solution by having documentation available and perceiving the product 

as convenient. Factors that withhold MHCPs to start using eHealth include a lack of visibility 

of eHealth interventions, and a lack of knowledge about the possibilities of eHealth. The lack 

of knowledge is strengthened by the feeling MHCPs have, that they should be an expert on the 

eHealth technology they are using (28). The study names five requirements for change to help 

the adoption of eMental Health: becoming aware of benefits, need of external trigger, ease of 

use, guiding principles, and contact with same-level peers. 

To target these requirements for change, strengthen the drivers and to weaken the bar-

riers of adoption, implementation materials can help by providing information and guidance 

on how to use smartwatches in practice (30). Correspondingly, in a pilot study on the use of 

smartwatches for aggression regulation of forensic patients, it appeared that instructions on 
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applying the right settings helped MHCPs to tailor smartwatches to clients (30,31). In line with 

this finding, the study suggested future research to develop of cards that provide possible ex-

ercises with the smartwatch. To ensure that such implementation materials fit the healthcare 

practice, they should be designed together with MHCPs following codesign methodologies 

(32–34).  

 

Figure 1 

The Levels of Adoption of eMental Health Model (28) 

 

Objective and Research Questions 

This explorative research aims to develop guidelines for the design and implementa-

tion of implementation materials for smartwatches, to be used by healthcare professionals in 
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Dutch specialized mental healthcare. The implementation materials should be applicable to 

multiple specializations within mental healthcare, making this study's focus transdiagnostic. 

To reach this objective, the following research questions will be answered: 

1. Which exercises are available in specialised mental healthcare, that can be supplemented 

by a widely used smartwatch? 

2. What are requirements for a set of cards, to provide mental healthcare professionals with 

adequate knowledge to conveniently employ and implement smartwatches in practice? 

3. What numeric rating do mental healthcare professionals assign to a prototype of the card 

set, based on the developed requirements? 
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Methods 

Design 

This qualitative study addressed the research questions using multiple methods. Fol-

lowing a research through design approach (35), scientific findings were found through the 

iterative co-design of a card set that helps professionals in specialized mental healthcare to use 

smartwatches. With this approach, prototypes of implementation materials informed answers 

to the research questions, and vice versa. The research followed an iterative design process, 

inspired by the Design Council’s framework of innovation (36), and involving several cycles of 

diverging (exploring the context) and converging (providing a solution). The design process 

was based on the idea that products are improved through iteration, such that the final design 

of this research is a starting point for future development. The following methods were used: 

desk research, semi-structured interviews, prototyping methods and cocreation sessions. Fig-

ure 2 provides an overview of which methods were used in the process of this study. 

Figure 2 

The methods and research questions of this study placed within the Framework of Innova-

tion (36) 
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Setting 

Dimence groep 

The study took place within five specialised mental healthcare organisations affiliated 

to Dimence Groep. Dimence Groep is an organisation that offers specialised mental healthcare 

and social services at seven locations in the east of the Netherlands. The facilities of Dimence 

Groep have specialisations in several areas of mental healthcare, including bipolar disorder, 

neurodevelopmental disorders, forensic psychiatry, and societal wellbeing. They treat 50.500 

clients in total per year (37). 

For this research, the researcher was part of the research team of Transfore. Transfore 

is an organisation specialised in forensic psychiatry and is part of Dimence Groep. Knowledge 

and contacts of the research team were used to perform the study. Through Transfore’s con-

tacts, the following teams participated in the research: FACT Hardenberg, FACT Deventer-

Noord, Intensive Home Treatment Deventer, De Waag Zaandam, and Transfore For FACT 

Enschede. 

The research received ethical approval by the Ethics Committee BMS of the University 

of Twente beforehand under request number 240997. 

Garmin Vívosmart 4 

This study was focused on the potential use of a specific smartwatch, the Garmin 

Vívosmart 4. Dimence Groep purchased around 20 of these smartwatches in 2023, which 

teams affiliated with Dimence Groep could request via company-specific software called DG 

Connected. At the time of this study, there had been pilots of using smartwatches within sev-

eral teams, yet the technology was not implemented in routine practice. As the smartwatch did 

not have the necessary certification to legally be used as a medical device, the smartwatches 

were only used within the contexts of research and lifestyle. 

Garmin is a technology company specialised in GPS technology for automotive, avia-

tion, marine, outdoor and sports activities. The Vívosmart 4 is an activity tracker designed for 
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use in wellness- and fitness settings. The smartwatch features a PPG heart rate monitor, an 

oxygen saturation monitor and an accelerometer. The data from theses sensors are used to 

estimate heart rate, oxygen saturation, stress levels, sleep time, sleep stages, body battery and 

steps. Wearers can see these measurements on the wristwatch as well as in Garmin Connect, 

which is a smartphone application linked to the smartwatch. The smartwatch can be set up 

with this app to give feedback by vibration and information on a screen on reaching activity 

goals, prolonged physical inactivity, very high or low heart rate and high stress levels. When a 

high stress level is measured, the smartwatch can suggest a guided breathing exercise, which 

helps the user relax (38). 

 

Figure 3 

Front view of the Garmin Vívosmart 4, showing a stress measurement (38) 
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Figure 4 

Sleep diagram in Garmin Connect, the smartphone app connected to Garmin Vívosmart 4 

(38) 

 
 
Participants 

The research population for this study was practitioners and experts on the implemen-

tation of smartwatches within Dutch mental healthcare. A heterogenous group was preferred, 

as differences in expertise would highlight more possible uses of smartwatches in mental 

healthcare. The participants were recruited through convenience sampling. Twelve candidate 

participants were reached via email, of whom eight responded and participated in the re-

search. Table 1 shows in which research steps the participants participated. 

To be included in the research, participants had to have used a smartwatch in the treat-

ment of least one client at a mental health institute, or to aspire to use smartwatches in the 

treatment of clients. For some candidate participants, information about their experience with 

smartwatches was supplied by themselves. For others, an employee of Dimence Groep tasked 

with distributing smartwatches provided the necessary information. Participants were ex-

cluded from the study if their clinical background was not in mental healthcare for adults.  
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Table 1 

List of participants included in this study 

 

Note. The X’s mark research phases in which the participant participated 

Materials & procedure 

All participants signed an informed consent form (Appendix A – C) for participation in parts 

of the study that required participants. Before signing, they were given time to ask for elabo-

ration. All cocreation sessions and semi-structured interviews were audio and/or screen rec-

orded. After that, the recordings were transcribed verbatim using the transcription software 

Amberscript (39), anonymized, and the original recordings were deleted. The transcripts of 

both interviews and the co-creation sessions were analysed using thematic analysis in the 

qualitative analysis software Atlas.TI (40). At the end of each interview and co-creation 

Participant 

number 

Job Description Participated in 

 First 

inter-

views 

Co-crea-

tion ses-

sions 

Final in-

terviews 

1 Social worker in forensic men-
tal healthcare 

X X X 

2 Nurse in Intensive Home Treat-
ment 

X   

3 Senior nurse for clients with 
long-lasting severe mental ill-
ness 

X X X 

4 Social pedagogical worker for 
clients with long-lasting severe 
mental illness 

 X (pilot) X (pilot) 

5 Nurse for clients with long-last-
ing severe mental illness 

 X X 

6 Practitioner in forensic mental 
healthcare, clinical psycholo-
gist in training 

X  X 

7 Team captain intake elderly 
people in crisis mental 
healthcare 

X   

8 Senior psychiatric nurse in In-
tensive Home Treatment 

X   



14 
 

session, the participants were asked whether they would like to participate in following re-

search steps, and whether they would like to receive updates about the study. 

Research Question 1 

Desk research and semi-structured interviews were used to find exercises that mental 

health practitioners can do in combination with smartwatches. 

Desk research. Through desk research, the question: “Which exercises are available 

in protocols for mental healthcare?” was answered. First, the Dutch website for clinical guide-

lines (41), the library of Dimence Groep, and documents supplied by practitioners participat-

ing in the research were searched to find sources of exercises. Second, sources were selected. 

To be included, sources had to describe protocols or exercises for the treatment of clients in 

specialized mental healthcare, and the source’s classification of mental disorders had to follow 

DSM-IV-TR (42) or DSM-V (43). 27 documents were found, of which 22 were selected (ap-

pendix D). 

Interviews. Through semi-structured interviews, the question: “Which exercises can 

mental health practitioners in specialised mental healthcare do in combination with smart-

watches?” was answered. The interview scheme (Appendix E) included questions about situa-

tions in which smartwatches are currently used, possible other uses of smartwatches, the ex-

perience practitioners had with using smartwatches, and information to add on implementa-

tion materials for smartwatches. The last two categories were added to inform the design  and 

implementation of implementation materials. Before performing the interviews, a pilot test 

was conducted with an expert on the clinical use of smartwatches within Transfore. No major 

changes were made after this pilot test, but some information about the legal boundaries of 

the use of smartwatches in clinical practice was added to the last part of the interview. The 

pilot test was not analysed alongside the other interviews, as this pilot interview was focused 

on determining the quality of the interview setup rather than collecting data. The interviews 

lasted between 30:12 minutes and 48:40 minutes, with a mean of 39:40 minutes. 
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Research Question 2 

Requirements for the design and implementation of implementation materials were 

found through the interviews performed in research question 1, one-on-one co-creation ses-

sions, and a second round of interviews. 

Co-creation sessions. Four co-creation sessions with individual participants were per-

formed. The co-creation sessions featured a semi-structured interview setup (Appendix F) 

with 3 support materials: a card design sheet (Figure 5), a copy of all exercises found through 

RQ1 (Figure 6), and three prototypes of a card design varying in style and length of explanation 

(Figure 7). The co-creation sessions featured interactive creative tasks (designing a card, sort-

ing exercises) to inform a discussion on design and implementation preferences of partici-

pants. To design a card, the participants were supplied with coloured felt tip pens. 

A pilot test was conducted with one mental health practitioner. The pilot test did not 

lead to any changes to the setup, so the pilot test was analysed alongside the other co-creation 

sessions. The co-creation sessions lasted between 38:58 minutes and 52:27 minutes, with a 

mean of 45:29 minutes. The card designs were photographed, and the sorted exercise cards 

were marked with coloured stickers per group and stored by the researcher. 

Figure 5 

The card design sheet used in the co-creation sessions 
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Figure 6 

Two examples of exercise cards used in the co-creation sessions 

 

Note. All exercise cards featured information corresponding to information found for RQ1: 

title, clinical setting / diagnosis, used feature of Garmin Vívosmart 4, goal, and description. 

Figure 7 

The examples of card designs used in the co-creation sessions (prototype 1, 2, and 3). 

  

Interviews. After the co-creation sessions, a high-fidelity prototype card set was de-

signed (see Appendix G). Improvements to the design of this prototype and tips for the 
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dissemination and implementation of implementation materials were discussed in semi-struc-

tured interviews. The interview set-up (appendix H) featured four parts: first, the participants 

were asked to find suitable cards to employ in the treatment of three personas of clients, dif-

fering in mental health complaints. Second, the card set was evaluated on a score from 1-10 

for lay-out, content, card categorization, and applicability within the participant’s clinical 

practice. Strengths and weaknesses within these four categories were discussed. These cate-

gories, developed by the researcher, aligned with the areas of data collection during the co-

creation sessions. By focusing both on the content of the cards and their possible use in prac-

tice, these criteria could guide an evaluation of the high-fidelity prototype focused on use in 

clinical practice while also informing requirement development. Third, preferences on type of 

image and font used were elicited. Fourth, questions about implementation and dissemination 

of cards were asked. 

Two materials were used alongside the set-up of the final interviews: a copy of the high-

fidelity prototype of the card set (Figure 8), and 3 other prototypes differing in type of image 

and font style (Figure 9). The interviews were held online using videoconferencing, so the ma-

terials were adapted to be viewed on a website. The adaptation to a website was done purely 

for practical reasons, so that the high-fidelity prototype could conveniently be discussed dur-

ing online interviews. A pilot test was conducted with one participant. The pilot test did not 

lead to any changes to the setup, so the pilot test was analysed alongside the other interviews 

sessions. The interviews lasted between 24:51 minutes and 54:10 minutes, with a mean of 

40:04 minutes. 

Research Question 3 

The high-fidelity prototype of the card set was evaluated during the last round of in-

terviews. MHCPs were asked to give numeric scores between 1 and 10 to the card set, with 1 

being the worst and 10 being the best outcome. The scores were collected for four categories: 

lay-out, content, card categorization, and applicability within the participant’s clinical prac-

tice.  
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Figure 8 

The high-fidelity prototype of the card set adapted to a website for the final interviews (pro-

totype 4) 

 

Note. The user could view the back of the cards by hovering over the cards with their cursor. 

 

Figure 9 

Three other prototypes of card designs differing in font and image used (prototype 5, 6, and 

7) 
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Analysis  

Research Question 1 

To find suitable exercises to feature in an implementation card set, outcomes of desk 

research and the interviews were combined and selected. First, the documents selected for 

desk research and transcripts of interviews were coded using deductively found codes for the 

measurement and interaction possibilities of smartwatches. These codes were developed by 

copying the measuring features as mentioned on the product page of Garmin’s Vívosmart 4 

(38). A code was assigned to all excerpts that described practices that could be performed 

through measurement or interaction with the smartwatch, that a client could perform alone 

or together with a mental health practitioner. Second, codes for type of exercise were devel-

oped inductively using the selected exercises from both desk research and interviews. 

Third, exercises that were suitable to use with the Garmin Vívosmart 4 were selected 

using in-and exclusion criteria. Exercises were included if they were described clearly, if the 

exercise could be performed with a feature of the smartwatch as collected from the website of 

Garmin (44), and if using the smartwatch could supplement the exercise in terms of added 

ease of use, added insights or added efficiency. Some exercises were excluded if using a smart-

watch could have an adverse effect on treatment based on diagnosis symptoms. As these cri-

teria required interpretation, inter-rater reliability was checked. A second researcher assessed 

10% of the exercises using the same criteria. Twenty out of the 26 exercises had the same judg-

ment for both researchers, leading to an inter-rater reliability of 77%. When the researcher’s 

judgment differed, the disagreement was discussed until an agreement was reached. Based on 

these discussions, exercises were selected again. 

Finally, exercises that were described similarly for multiple clinical contexts or diag-

noses were bundled based on codes for type of exercise. For example, when registration of 

stress symptoms was mentioned within sources for many diagnoses as well as interviews, these 

were bundled in one exercise. In this way, a set of exercises that were suitable to use on a set 

of explanation cards was found. 
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Research Question 2 

Requirements. Codes for card design and implementation tips were developed in-

ductively through reflexive thematic analysis (45). The interviews were first read to get ac-

quainted with the data collected. Then, excerpts of the transcripts relevant to the research 

question were assigned codes, and a first coding scheme was developed. The excerpts and 

codes were then reviewed, changed and combined iteratively to reach a set of distinct codes. 

As a last step, the developed codes were documented as requirements, according to the meth-

odology of Van Velzen et al. (46). This methodology distinguishes five types of requirements: 

Functional and modality requirements; service requirements; organizational requirements; 

content requirements; usability & user experience requirements. In this research, the defini-

tions types of requirements were adapted to fit the research setting: 

• Functional and modality requirements relate to the choice of a paper 

card set, including which complementary materials should be included in a set. 

• Service requirements indicate how developers of implementation materials 

can aid mental health practitioners actively, e.g. by implementing feedback. 

• Organizational requirements show how mental health organisations can  

implementing smartwatches and the implementation materials. 

• Content requirements demonstrate which elements should be featured on 

cards for optimal convenience. 

• Usability & user experience requirements  give directions to the design 

of illustrations and language use on cards. 

Design of the card set. To guide discussions about design and implementation by 

giving an example, the high-fidelity prototype of the card set was developed. The design of this 

prototype was inspired by the results from research questions one and two, combined with 

outcomes of the creative exercises during the co-creation sessions. This prototype functioned 

as a material for this research as well as a product of this research. 
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Research Question 3 

The minimum score, maximum score, and arithmetic mean of the scores that partici-

pants assigned to the high-fidelity prototype of the card set were calculated. 
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Results 

Research Question 1 

347 possible uses of smartwatches were identified through analysing the interviews 

and desk research.  238 of the 347 exercises were selected to be suitable for usage on explana-

tion cards, in Dutch transdiagnostic specialized mental healthcare (Appendix I). This selection 

was bundled into 21 exercises, which are described in Table 2. They were grouped in three 

categories, in accordance with the way they were grouped by the participants in co-creation 

sessions: Hulpje (translated as “Aid”), Gedrag (translated as “Behaviour”), and Stressmeting 

(translated as “Stress Measurement”). 

Research Question 2 

Requirements 

22 requirements were developed for the design and implementation of implementation 

materials. The requirements are listed in Table 3. 
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Table 2 

The 21 exercises developed 

Exercise name Fre-
quency 
in litera-
ture 
Total 
(number 
of docu-
ments) 

Fre-
quency 
in inter-
views 
Total 
(number 
of partici-
pants) 

Description Cate-
gory 

Improving physical activ-
ity 

17 (12) 12 (3) Using step goals and physical inactivity alerts to motivate being physically active 
enough. 
 

Gedrag 

Registering sleep 4 (3) 8 (5) Gaining insight on the wearer’s sleep cycle and possible personal factors influencing 
sleep by measuring and reviewing sleep. 
 

Gedrag 

Regular sleep-wake cycle 6 (6) 4 (1) Setting a goal to go to bed and go out of bed regularly and checking your progress 
through measuring sleep. 
 

Gedrag 

Registering daily rhythm 3 (3) 1 (1) Gaining insight on when the wearer is regularly awake, physically active or sedentary by 
looking at steps taken. 
 

Gedrag 

Continuously motivating 
physical activity 
 

1 (1) 1 (1) Using step goals and physical inactivity alerts to motivate having enough physical activ-
ity, even after treatment has finished. 

Gedrag 

Subjective sleep versus 
measurement 

 9 (6) Checking whether the wearer’s beliefs about sleep time and sleep quality are reflected in 
sleep measurements. 
 

Gedrag 

Effectiveness sleeping 
medication 
 

 5 (3) Checking whether and how sleeping medication affects sleeping time and sleep phases. Gedrag 

Responding differently to 
stress 

14 (11) 8 (5) Applying coping mechanisms instead of a regular response during stressful situations. 
The stress measurement can be used to indicate stressful situations. 

Stress-
meting 
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Exposure 22 (10) 5 (3) Getting used to and testing whether the wearer responds aversely to a sensitive situa-

tion, by encountering the situation, over time.  
 

Stress-
meting 

Feeling stress 26 (6) 8 (4) Doing a stressful activity to notice how the body responds to stress. The stress measure-
ment can be used as a reinforcement by showing whether the user is stressed. 
 

Stress-
meting 

Registering stress scenar-
ios 

8 (7) 10 (3) Gaining insight into which situations are stressful to the wearer, based on the stress 
measurement combined with timestamps available in the Garmin Connect app. 

Stress-
meting 

Interoceptive exposure 6 (6) 1 (1) Getting used to and testing whether the wearer responds aversely to a sensitive situa-
tion, by thinking about or imitating the situation.  
 

Stress-
meting 

Muscle relaxation 6 (5) 4 (2) Relaxing by first tensing a certain muscle group and then releasing tension, guided by 
stress measurement. 
 

Stress-
meting 

Feeling relaxation 1 (1) 1 (1) Doing a relaxing activity to notice how the body responds to relaxation. The stress meas-
urement can be used as a reinforcement by showing whether the wearer is relaxed. 
 

Stress-
meting 

Testing stress measure-
ment 
 

 5 (4) Doing exercises to increase and decrease stress to get used to measuring biometrics. 
 

Stress-
meting 

Measuring baseline 
stress 

 2 (2) Wearing the smartwatch for multiple weeks to measure what the standard stress meas-
urement is. 
 

Stress-
meting 

Breathing exercise 6 (4) 4 (4) Relaxing using the breathing exercise of the smartwatch. 
 

Hulpje 

Improving daily structure 5 (4) 1 (1) Trying to be on time with regular activities by setting a goal for a specific activity and 
using an alarm on the smartwatch to leave on time. 
 

Hulpje 

Aiding medication intake 1 (1) 1 (1) Taking medication on time with the help of alarms set on the smartwatch. 
 

Hulpje 

Involving relatives 3 (3)  Employing social circle to perform activities such as walking regularly to adhere to treat-
ment goals. This can be done through the social features of Garmin Connect. 
 

Hulpje 
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Timing exercises 3 (3)  Certain exercises such as consciously repressing tics (47) require setting a timer to know 
when the exercise is finished. This can be done with the timer function of the smart-
watch. 
 

Hulpje 
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Table 3 

Frequency of requirements over all research methods. 

Requirement 
category 

Requirement Frequency in 
interviews 
round 1 
Total (number of 
participants) 

Frequency in co-
creation sessions 
 
Total (number of 
participants) 

Frequency in 
interviews 
round 2 
Total (number of 
participants) 

Requirement 
present in 
prototypes 

Functional and 
modality 

1. The card set should include a guide that ex-
plains the functions of the smartwatch and 
the card set to mental health practitioners. 
 

8 (4) 20 (4) 3 (2) 4 

 2. The card set should include physical cards. 
 

 5 (3) 5 (4) 1, 2, 3 

 3. The card set should include multiple 
printed copies of the cards that practitioners 
can hand out to clients. 
 

 2 (2) 12 (5)  

 4. The card set should come in a recognizable 
box. 
 

  3 (2)  

Service 5. The card set should enable users to print 
extra cards to hand out to clients. 
 

  3 (2)  

 6. The card set should enable users to give 
feedback for further development. 
 

  1 (1)  

Organizational 7. The organization should encourage practi-
tioners to practice using smartwatches in 
regular meetings. 
 

1 (1) 3 (1) 14 (5)  

 8. The organization should offer smart-
watches as a standard option to use in treat-
ments. 

4 (3) 9 (4) 6 (2)  
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 9. The organization should enable practi-

tioners to easily receive smartwatches. 
 

1 (1)  6 (2)  

 10. The organization should place the card 
set in places where practitioners gather of-
ten. 
 

  6 (5)  

 11. The organization should have an em-
ployee actively working on the use of smart-
watches, to support practitioners with the 
use of smartwatches. 
 

  12 (4)  

Content 12. The card set should feature illustrated, 
visual elements prominently, reinforcing the 
information on cards. 
 

3 (2) 20 (4) 16 (5) 1, 4 – 7 

 13. The card set should feature an explana-
tion why the exercises are useful for the 
treatment of clients. 
 

6 (4) 20 (4) 2 (2) 2 - 7 

 14. The card set should feature instructions 
on how to perform the exercise. 
 

 20 (4) 20 (4) 1 – 7 

 15. The card set should give directions on 
how the smartwatch measurements can be 
interpreted. 
 

7 (4) 13 (4)  2, 4 – 7 

Usability & user 
experience 

16. The information on cards should be short 
and concise. 
 

5 (3) 22 (4) 15 (5) 1, 4 – 7 

 17. Cards should be divided in categories 
based on the goal of the exercise. 
 

10 (4) 14 (4) 19 (4) 4 – 7 
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 18. The information on cards should rein-
force treatment goals rather than focusing 
on disease profiles. 
 

 15 (2) 2 (2) 1 – 7 

 19. Exercise instructions should offer a 
means of personalization to the client.  
 

  9 (3) 1 - 7 

 20. Headers should be bolded to be distin-
guishable visually from body text. 
 

  6 (4) 2 – 5, 7 

 21. Visual elements should be simple. 
  

  5 (3) 1, 3, 4 – 6 

 22. The text should be in a sans serif 
font. 
 

  3 (2) 1 – 6 
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Translation of requirements to design 

Alongside the research, a high-fidelity prototype of the card set was developed. The 

prototype was based on the developed requirements and featured visual elements promi-

nently. Figure 10 shows an annotated example of a card design from the prototype, which can 

help the reader understand how the developed requirements can be translated to a card de-

sign. Figures 11 shows three other examples of cards in the high-fidelity prototype of the card 

set, with the backs of the cards corresponding to the front sides. A full version of the card set 

can be found in Appendix G. 

Additional to the card set, a manual was developed (see Appendix J). The manual was 

based on requirements 1 and 15. It includes descriptions of the card categories, all symbols on 

the cards, and how to interpret measurements of the card set. Figure 12 shows a part of the 

manual. 

Figure 10 

Card design with annotations 
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Figure 11 

One card design per card category 

   

Figure 12 

The first four pages of the manual 

 

Annotation 1. The title of the card shortly explains what the exercise is. The colour 

separates the title from the rest of the card content, and shows that this card belongs to the 

card category gedrag. 

Annotation 2. The short, activating text explains what type of information the user 

will get by performing the exercise. Because this header is bold, it is separated from body text. 

When practitioners discuss the activating text with clients, they can find what performing the 

exercise can bring to the client personally. 
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Annotation 3. The exercise instruction text is short and uses simple language to show 

how the exercise can be performed. The text is accompanied by a simple illustration which 

shows the feature of the smartwatch that can be used to perform this exercise. 

Annotation 4. This annotation shows a place where the practitioner and client can 

annotate a personal goal, as well as a visual indication of how long a wearer should wear the 

smartwatch to perform the exercise. The annotation line enables practitioners to set personal 

goals for the exercise together with the client, and the longevity indication helps practitioners 

to select the exercise if it is applicable to the client’s treatment. 

Annotation 5. The short goal text (in sans serif) shows how treatment goals can be 

reached through this exercise by showing how physical activity affects mental health. The goal 

is formulated positively by highlighting how it can be beneficial to health without mentioning 

any symptoms or disease profiles. 

Annotation 6. The bold illustration is featured prominently above the explanation 

on the card. The illustration is simple and illustrates that this exercise is about steps taken. 

 

Research Question 3 

Table 3 shows scores given to the card set by participants. The card set was scored an 

8.2 out of 10 on average, with lay-out scoring highest and categorization scoring lowest. 

Table 4 

Scores allocated to the card designs 
 

 Lay-out Content Categori-

zation 

Applicabil-

ity 

Total 

Min 8 7 6.5 7  

Max 10 9 8 10  

Mean 8.8 8.2 7.5 8.2 8.2 
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Discussion 

Using smartwatches transdiagnostically in mental healthcare 

The objective of this study was to develop guidelines for the design and implementa-

tion of implementation materials for smartwatches, to be used by healthcare professionals in 

Dutch specialized mental healthcare. To support the use of smartwatches for in-between ses-

sion interventions, it was theorized that a set of cards would be a suitable form of implemen-

tation material (30,31). Through a design process involving desk research and co-creation, 

exercises with smartwatches, requirements, and a high-fidelity prototype were developed. The 

outcomes of the study show how smartwatches can be used to support lifestyle in psychological 

therapies, and how implementation materials can be designed to support the use of smart-

watches. Possible uses of smartwatches were found to fall into three categories: coaching be-

haviour, teaching stress handling skills, and aiding treatment through timers and interactive 

features. 

Whereas it was theorized that cards would be useful to implement smartwatches, this 

is – to our knowledge – the first research to develop a set of cards to implement smartwatches 

in a mental health context. Findings from this study align with the theoretical background, as 

practitioners theorized that handing out cards with exercise explanation can help clients by 

acting as physical reminders of how smartwatches can help therapeutical goals. At the same 

time, the cards and a supplementary manual can guide the use of smartwatches in therapy for 

practitioners themselves. To reach this goal, cards should explain how to use smartwatches, 

how to interpret measurements, and how measurements can be of value in treatment pro-

cesses. To ensure usability of implementation materials, the cards should feature simple visual 

elements prominently, and they be divided in distinctive categories. For readability, text 

should be short, concise, and clearly divided into headers and main text. Mental health pro-

fessionals evaluated a high-fidelity prototype developed with these requirements as very good, 

yet the categorization of cards could be improved. 
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Our findings also highlight the importance of organizational support in implementing 

implementation materials for smartwatches. Organizations can promote the use of smart-

watches by providing easy access to smartwatches for mental healthcare professionals. Fur-

thermore, implementation can be supported by tasking an employee to give guidance in using 

smartwatches, offering smartwatches as a standard treatment option, and having those op-

tions appear often in meetings and shared spaces. To sum up, the design and organizational 

implementation support are important to support the use of smartwatches in mental 

healthcare practice. 

Situating the findings in implementation theory 

Our findings reinforce previous implementation research, highlighting the need for ex-

planation and support to implement eMental health in Dutch mental healthcare. Specifically, 

the Level of Adoptions of eMental Health Model (28), which gave directions to develop imple-

mentation materials, distinguishes five requirements of change: “becoming aware of benefits”, 

“need of external trigger”, “ease of use”, “guiding principles”, and “contact same-level peers”. 

Participants of this research also highlighted the importance of ease of use, as reflected in the 

requirements: an implementation card set should be easy to use and should provide infor-

mation to make it easier to use smartwatches. Furthermore, the content requirements, as well 

as the requirement for an additional manual, highlight the need for guiding principles and 

ways to become aware of the benefits of smartwatches. Lastly, the organizational requirements 

identified in this research underline the importance of “need of external trigger” and “contact 

same-level peers”, for example with the requirement: The organization should encourage 

practitioners to practice using smartwatches in regular meetings. 

Moving implementation from theory to practice 

This study builds upon implementation research by providing an example of how com-

bining design methodology with implementation theory can result in synergy. Whereas most 

studies in implementation research result in theoretical outcomes such as barriers and facili-

tators for the implementation of a technology (48), this study shows how methodologies of 
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implementation research and design research can be combined to achieve actionable imple-

mentation strategies. Even more, research findings and design artifacts can be developed sim-

ultaneously when these methodologies are combined. This is in line with the ideas of research 

through design, a methodology that employs user research and prototyping to generate scien-

tific findings (35,49). 

This methodology is being applied in the field of implementation research within men-

tal health, e.g. in the development of an out-of-the box eMental health training programme 

for mental health professionals (50). In other design research, recommendations for the de-

sign mental health apps for underrepresented consumers were developed (51), and loneliness 

in young adults was explored through cultural probes (52). These studies show how design 

methods can increase understanding of topics around mental health. Summing up, future im-

plementation research might benefit from these methods, to augment barriers and facilitators 

with practical implementation strategies. This study confirms that design methodology can be 

used to develop scientific findings alongside prototypes for actionable implementation strate-

gies. 

Not only cards 

While this study had the goal of developing a card set for the implementation of smart-

watches from the start, the findings are not only applicable to this form of implementation 

materials. Other possible forms of implementation materials include guidelines, manuals, 

toolkits, and glossaries (53). Requirements identified in this study could be useful when de-

veloping and implementing these other forms of implementation materials as well. For exam-

ple, requirements about content and usability show that Dutch mental health workers prefer 

to receive and share a concise explanation with prominent visual elements. This can be useful 

information for any type of implementation material that uses a visual representation of in-

formation. Similarly, one could speculate that the organizational requirements, which specify 

how organizations should share information around implementation materials, can be used 

when implementing any type of implementation material.  
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Whereas the findings could be generalizable to other types of implementation material, 

the reader should consider that this research was explorative and had a small number of par-

ticipants. Nevertheless, some requirements were found during multiple research phases and 

with multiple participants. Requirements mentioned by multiple participants and in multiple 

research phases have a higher chance to be generalizable, as they were found in varying con-

texts. However, further research would be needed to confirm that findings from this study are 

generalizable. 

Strengths and limitations 

This explorative, qualitative research aimed to find requirements and exercises in co-

creation with participants from varying clinical backgrounds. While the method allowed for a 

detailed understanding of the research context, there are some drawbacks. First, the multi-

phased nature of this study meant that each research phase depended on the outcomes of ear-

lier ones. The analysis relied heavily on the researcher's interpretation, meaning that observer 

bias may have influenced which requirements were emphasized. Additionally, because prior 

research phases shaped which aspects were targeted in data collection, some practitioner pri-

orities may have been overlooked in defining requirements and assessing the high-fidelity pro-

totype. For example, the rating of the high-fidelity prototype was strongly guided by the four 

criteria set up by the researcher. 

Second, while cards seem to be a suitable form to implement smartwatches in special-

ized mental healthcare, the reader must be mindful that this study focused on card sets alone. 

From the onset, this research had the goal of developing implementation materials, without 

considering other form options than a card set. This fact, combined with this study’s aim to 

develop implementation materials rather than analyse or compare different types of materials, 

probably caused results to reflect a one-sided picture regarding the usefulness of card sets to 

function as implementation materials, where disadvantages of card sets were underrepre-

sented and alternative forms were not considered.  
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Third, the research context could have skewed the results. As the researcher was affil-

iated with a forensic mental healthcare institution, literature from this field might have been 

disproportionally present in the desk research. Given forensic psychiatry’s focus on aggression 

regulation and emotional understanding (54), stress management exercises may have been 

overrepresented compared to research conducted in a different setting. 

On the other hand, the iterative nature of this study allowed for a detailed understand-

ing around the design of implementation materials and ensured that the design fits the studied 

sample neatly. As the study followed human-centred design methodology (55), the context of 

participants and smartwatches in healthcare was researched before defining requirements and 

designing, which reduces the chance that preconceptions influenced the results. Similarly, the 

close involvement of participants throughout the research ensures that the results fit the re-

search context well (56). This is reinforced through the iterative approach of this study: be-

cause preferences were elicited multiple times, participants could adjust their response on how 

their data was interpreted (57), making it likely that faulty interpretations of the data were 

corrected throughout the study. Lastly, a variety of clinical backgrounds were represented in 

the study sample and literature included in desk research. This increases the chance that the 

findings are applicable transdiagnostically. 

Implications for future research and practice 

This study showed that design methodology can be combined with implementation 

theory to develop implementation strategies that fit the research context well. With such as 

methodological combination, design artifacts can be developed alongside practical guidelines 

for implementation. Future research can use this combination of methodologies to transform 

implementation theories to concrete implementation strategies. For instance, co-creation can 

be used to generate designs, based on previously identified facilitators (e.g. (50)). Or else, de-

sign methodologies can be used to elicit requirements for the use of a technology (51). 

Next, future research can study to what extent the requirements resulting from this 

research are applicable to other types of implementation materials. To illustrate, future 
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research could use the requirements identified in this research as background information for 

a co-creation study, to develop implementation materials in a different context, and tweak the 

requirements found in this study. 

Finally, the high-fidelity prototype card set can be used in practice to implement smart-

watches in mental healthcare organisations. Using the high-fidelity prototype in practice can 

help evaluate whether the prototype card set is effective in aiding implementation of technol-

ogy in clinical practice, direct further development of the card set, and stimulate the use of 

smartwatches. If, in turn, smartwatches are used regularly in a healthcare practice, the efficacy 

of smartwatches can be researched to understand the real benefits and drawbacks of using 

smartwatches in menta healthcare (58). Once this information is available, it can be assessed 

whether the use of smartwatches on a larger scale is desirable. 

Conclusions 

To ensure that mental healthcare remains accessible to everyone, mental health in-

stances and practitioners should adopt a more integral view, which involves a focus on lifestyle 

and homework exercises. Smartwatches could help to focus on lifestyle both within and out-

side treatment hours. Yet, smartwatches are not implemented in standard practice. This study 

aimed to develop implementation materials for the use of smartwatches in transdiagnostic 

mental healthcare. Desk research and co-creation sessions were used to explore possible 

smartwatch applications and to develop requirements for designing and implementing an im-

plementation card set. The co-creation inspired the design of a high-fidelity prototype, which 

was received well by a diverse group of Dutch mental healthcare professionals. 21 possible 

applications of smartwatches were developed, bundled in three categories: behaviour coach-

ing, stress handling, and aiding treatment. 22 requirements for the design of an implementa-

tion card set were developed, highlighting the importance of concise information, visual ele-

ments and organizational support. The study shows that design methodology can be combined 

with implementation research to develop actionable implementation strategies. 
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Appendix A: Consent form for interviews 1 
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Appendix B: Consent form for cocreation sessions 
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Appendix C: Consent form for Interviews 2 
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Appendix D: 22 selected sources for desk research 

  

Document Title Author Description 

ADHD Bij Volwassenen (59) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of adults with 

ADHD 

Autismespectrumstoornissen bij volwassenen 

(60) 

Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of adults with 

autism spectrum disorders 

Angstoornissen (61) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with 

anxiety disorders 

Acute Psychiatrie (62) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients in need 

of acute psychiatry 

Chronisch Vermoeidheidssyndroom (CVS) (63) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with 

chronic fatigue syndrome 

Delier bij volwassenenen en ouderen (64) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of adults that ex-

perience delirium 
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Document Title Author Description 

Bipolaire stoornissen (65) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with 

bipolar disorders 

Epilepsie (66) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients that ex-

perience epilepsy 

Tabaksontmoediging (67) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with a 

substance use disorder or addiction related to to-

bacco 

Overgewicht en obesitas bij volwassenen en 

kinderen (68) 

Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of overweight 

clients and clients with obesity 

Schizofrenie (69) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with 

schizophrenia 

Multidisciplinaire richtlijn Eetstoornissen (70) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with 

eating disorders 

Mild Cognitive Impairment (MCI) (71) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with 

mild cognitive impairment 

Document Title Author Description 
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Stoornissen in het gebruik van alcohol (72) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with a 

substance use disorder or addiction related to alco-

hol 

Ziekte van Parkinson (73) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with 

Parkinson’s disease 

SOLK en somatoforme stoornissen (74) Federatie Medisch Specialis-

ten 

Clinical guideline for the treatment of clients with 

somatic symptom disorder 

Protocollaire behandelingen voor volwassenen 

met psychische klachten, deel 1 (75) 

Keijsers et al. Protocols for the treatment of adults with anxiety 

disorders, trauma- and stressor-related disorders, 

and obsessive-compulsive disorders  

Protocollaire behandelingen voor volwassenen 

met psychische klachten, deel 2 (47) 

Keijsers et al. Protocols for the treatment of adults with mood dis-

orders, schizophrenia spectrum and other psychotic 

disorders, dissociative disorders, feeding and eating 

disorders, and substance-related and addictive dis-

orders 
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Note. *: GRIP is a programme developed to help forensic patients understand emotions. The programme involves a smartwatch and a smartphone 
app. 
 

Document Title Author Description 

Protocollaire behandelingen voor volwassenen 

met psychische klachten, deel 3 (76) 

Keijsers et al. Protocols for the treatment of adults with somatic-

symptom disorder and related disorders, and prob-

lems with partner relationships 

Grip op Agressie module 1: Herkennen van 

Gevoelens 

Trajectum Manual for the treatment of forensic patients with 

the aim of understanding emotions 

Mindfulness Oefeningen Andrea Gold, PhD List of minfulness exercises that are compatible with 

telehealth 

Crisisvaardigheden … List of exercises aimed to release stress during a 

mental crisis 

GRIP Flyer Cliënten … Flyer describing how the GRIP app works to forensic 

patients*  
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Appendix E: Interview scheme 1 
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Appendix F: Interview scheme for co-creation sessions 
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Appendix G: The full high-fidelity prototype of the card set 
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Appendix H: Interview scheme 3  
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Appendix I: 238 selected exercises 
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Appendix J: The instruction manual 
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