
Data Collection Method

Investigating how to design a hollistic and collective remote patient monitoring (RPM) approach: A meta-
strategy for uncovering design opportunities, guidelines, and pitfalls to support future efforts.

The Design Process...
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Designing the toolkit existed of two processess that occured 
parallely. Self-experimentation within my own romantic 
relationship was used to gain feedback on the design of the 
data collection method regarding UX/UI, technological 
constraints, and contextual interferences. The data collected 
within the three fieldtests served as input for the design of the 
data visualization method, using the data as creative material 
to shape a template. 

The demand for hospital check-ups strains the 
healthcare system (Thomas et al., 2021). To ease 

this burden, healthcare is shifting toward 
decentralized care at home. Remote patient 

monitoring (RPM) enables timely interventions, 
improves outcomes, and can reduce 

hospitalizations and costs.

A holistic approach is needed for remote 
mental health monitoring, emphasizing the 

psychosocial environment—how social factors 
affect behavior (Van Diest et al., 2023). Recent 

studies highlight romantic relationships as 
key, linking proximity-seeking behavior in 

couples to attachment and dyadic coping 
(Conradi et al., 2020; Koczek et al., 2020). 

Aftercare plans often include psychosocial 
support, as illness impacts both patients and 
their spouses. Thus, spousal support is closely 
tied to mental well-being, underscoring the 
need for context-aware interventions that 
consider the well-being of both partners.

Remote patient monitoring (RPM) faces challenges in viewing health 
as a holistic interplay of biological, psychological, and social factors 

(Vizzotto, 2013). While physiological monitoring is common, 
psychological monitoring is more complex due to its context-

dependent nature. Current approaches, like self-reports, often 
overlook the social dimensions of mental health and are prone to 

biases, leaving a gap in holistic RPM strategies. 

 What is the psychosocial impact on couples in recovery, and how does it affect mental health
 How do couples navigate emotional and physical space to maintain relationship satisfaction?
 What are the design implications for a successful RPM strategy using collective data? Data Visualization Template
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The final toolkit is specifically designed to study social interactions, particularly 
those of romantic couples. The data collection devices are unobtrusive, 
seamlessly integrating into daily life while ensuring usability and participant 
compliance. The data visualization template enables fast, efficient, and 
intuitive data integration, effectively capturing contextual meaning through 
‘completing the picture’ by using customizable stickers referring to every-day 
objects, activities, and emotions.
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In this project, I employed a data-driven design approach (Funk, Lovei & 
Noortman, 2024) within a double-diamond framework. This approach first 
enabled me to explore the nature of dyadic coping in romantic couples 
(Discover & Define). Then, I used data as a creative resource to develop a 
toolkit for remotely studying couples, aiming to uncover design opportunities, 
needs, and guidelines for a holistic remote patient monitoring strategy.Design Brief

Challenges and Opportunities in 
Holistic Remote Patient Monitoring

REDEFINING MEASUREMENT: EXPLORING COUPLE’S 
SOCIAL INTERACTION DATA FOR PSYCHOLOGICAL 
WELL-BEING ASSESSMENT



My research aims investigate...


How to design a strategy for remotely monitoring 
mental health by using romantic couples' collective 
data, focusing on three questions: 

Methodology

The ‘Final’ Toolkit

Design Process
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Colorectal cancer is a leading cancer in the 
Netherlands, with 128,000 new cases annually 
and an increasing trend (Praagman, Slotman, 
Van Disseldorp & Lemmens, 2024; IKNL, 2022). 

Currently, 70% of survivors live (IKNL, 2024). This 
underscores the importance of addressing 
post-cancer care, known as survivorship. 
Survivors are monitored for 5 years post-

treatment during the follow-up phase, with 
periodic check-ups and treatment planning 

with their doctors (MLDS, 2023).

Colorectal Cancer

Survivorship

Cancer survivorship affects not just the patient but 
also spouses and family caregivers, who are part of 
the survivorship experience (Rutherford et al., 2020). 

Despite this, partners are often only intermittently 
involved and primarily seen as support providers in 
psychoeducational programs, rather than integral 

participants in therapy (Bodenmann et al, 2017).

Partner Involvement

This study focuses on colorectal cancer survivors 
aged 55-75, who are in a romantic relationship 

and within five years post-treatment (IKNL, 2024). 
The target group also includes their spouses.




Disclaimer


Due to the sensitivity of this group, working with 
them involves challenges. To address this, the 
scope may be broadened to include romantic 

couples aged 55-75 without direct cancer 
experience, as relationship satisfaction—important 

for dyadic coping—is not illness-specific.

Target Group

Differences in survivorship experiences and 
emotional awareness can strain relationships. For 
instance, while a spouse may expect a return to 

normalcy, the survivor might still struggle with 
their health, leading to pressure and tension. 

Relational intimacy is crucial, as psychological 
distress often correlates with the level of intimacy 

and joint distress appraisals.

Relational Distress

Effective communication in relationships involves 
deciding when and how to disclose information. This 

decision is influenced by personal experiences, 
emotional awareness, and stress levels (Adamson, 

2013). Familiarity between partners aids in 
understanding and compromise. Moreover, 

evaluating your partner’s emotional availability and 
interpreting non-verbal cues are crucial for effective 

communication (Conradi et al., 2020). Conflict 
resolution requires timing discussions based on 
emotional readiness and responding to partner 

cues.Lastly, maintaining relationship quality depends 
on mutual respect and interest. Lack of effort or 

respect can diminish satisfaction and well-being, 
making active listening and empathy essential for a 

thriving relationship.

Decision-Making

The impact of conflicts depends on how 
well partners align on important issues, 
rather than how often conflicts occur. 

Lack of support or equality can lead to 
conflicts, which affect both individual and 

relationship well-being. Resolving 
conflicts is essential for maintaining and 

improving relationships and personal 
well-being. Effective conflict resolution 
promotes growth and reduces tension, 

though recovery time may vary based on 
the issue’s significance and resolution 

style.

Conflict Impact

Patients immediately post-treatment are more 
likely to experience unmet psychological and 

social support needs (Andreu et al, 2021). 
Older patients, in particular, tend to 

underreport these unmet needs due to lower 
expectations of health services, a greater 

sense of stoicism, and the presence of taboos 
surrounding psychological or sexual issues.

Demographic Factors

A supportive relationship can help individuals 
cope with distress and adjust to challenges 
(Rutherford et al., 2020). Effective emotional 

regulation by both partners is vital, with 
interpersonal stress management often being 
more beneficial than individual coping (Diest 

et al., 2023). Relationship problems can hinder 
coping, as social support, particularly from a 
partner, relies heavily on emotional intimacy 

and open communication about cancer-
related concerns (Taskforce Cancer 

Survivorship, 2020).

Intimacy

While emotional intimacy is hard to 
measure, physical proximity is more 
tangible. Attachment is reflected in 

both emotional and physical 
closeness. Proximity seeking, a key 

attachment strategy, involves 
verbal and non-verbal behaviors 

to maintain desired closeness 
between partners (Conradi et al., 

2020). Thus, physical proximity may 
influence the quality of interactions 

and the exchange of support in 
couples (Ogolsky et al., 2022).

The Spatial Domain

Attachment theory identifies four styles of 
attachment, with secure attachment being the 
most supportive of dyadic coping. Attachment 
refers to the emotional bonds and connections 

formed with others, particularly in close 
relationships. Secure attachment develops when 

partners consistently provide validation and 
support, remaining available and responsive to 

each other's needs (Conradi et al., 2013). However, 
the demands of cancer survivorship can strain 

this availability, affecting both partners' emotional 
regulation and dyadic coping resources 

(Appleton et al., 2013).

Attachment

To focus the project, I chose colorectal 
cancer survivorship as the use case for 
designing a holistic RPM strategy, 
addressing specific healthcare and 
illness aspects.

Use Case

Dyadic coping is crucial for managing stress within 
relationships. It involves how couples work together to handle 
stress, impacting both partners’ well-being. Collaborative 
stress management enhances coping abilities, supports each 
other’s health, and boosts relationship satisfaction. Effective 
dyadic coping improves psychological and physical health, 
performance, and fosters unity, trust, and intimacy.

Dyadic Coping 

research reveals that effective dyadic coping is strongly influenced by 
communication, conflict resolution, and mutual understanding. The two-
step approach—combining online surveys and scenario-supported 
interviews—highlighted that both verbal and non-verbal communication 
are critical in shaping emotional awareness necessary for dyadic coping 
and effective support. 

Navigation of Emotional & 
Physical Intimacy through time

A recurring theme in the conversations with 
couples was that individual and relational well-
being isn't solely dependent on sharing worries 
and concerns. Engaging in mutual activities and  
sharing everyday experiences without specific 
significance also contributes significantly to 
mutual understanding and overall relationship 
satisfaction, enhancing dyadic coping. Therefore, 
the essence for maintaining relationship 
satisfaction, to support dyadic coping, is social 
interaction. 

The Essence: 

Social Interaction

To investigate the implications of this strategy of leveraging social interaction data of couples (in cancer survivorship) to monitor mental well-being, I wanted to find answers the research question: ‘What 
are the design implications for an succesful RPM-strategy leveraging collective data?’. Moreover, I aimed to gain insights on the relationship between social interaction and patient’s mental well-being, 
and uncover design insights and opportunities, and design guidelines for designing a RPM-strategy leveraging couple’s data.

User Research for Contextualization

An illness, and the post-illness phase, does affect how 
patients and their family navigate their daily life 
depending on the diagnostic and curative intervention 
consequences (Van Diest et al, 2023). Related to mental 
health, I aimed to investigate aspects of daily life post-
illness that lead to distress. 

Causes for Distress

Effective communication enhances emotional 
awareness, trust, and support, leading to 

higher relationship satisfaction (Johnson et al., 
2022). Positive communication involves interest 
and clarification, while negative or withdrawn 

communication creates distance and 
frustration. External stress often increases the 
frequency of conversations. Physical intimacy 

may negatively affect the frequency and depth 
of disclosures, as interpreting facial expressions 

and body language can be challenging.

Communication

Conversations with couples revealed that dyadic 
coping affects relationship quality in both short-

term and long-term ways. 




Short-Term Impact: Significant issues and 
differences in opinions can lead couples to take 

physical space to manage emotions, reducing joint 
emotional intimacy during conflicts.




Long-Term Impact: Resolved conflicts require time 

to restore intimacy, while unresolved issues or 
avoidance can increase emotional distance and 
frustration. Persistent negative interactions erode 

satisfaction and support, significantly affecting 
long-term relationship quality.

Intimacy Over Time

Cancer survivors face significant distress from psychosocial 
challenges such as sleep issues, fatigue, pain, bowel 

problems, fear of recurrence, and financial strain (Averyt et 
al., 2014). These issues can impair social functioning and 

reduce quality of life (Appleton et al., 2013), leading to 
psychological effects like altered body image and survivor's 

guilt.




Spouses also experience distress, balancing caregiving with 
additional household and financial responsibilities. This can 
conflict with their own autonomy and sense of significance, 
causing emotional strain as their lives center around their 

partner’s well-being.

Individual-Specific Distress

In the process of designing the toolkit and performing data collection and contextualization, a variety of 
approaches and questions were uncovered that  are useful for any future effort to design a RPM-strategy 
(through self-experimentation). The opportunities where divided into 3 scopes, explained in the following 

chapters.

Uncovered Design Opporunities, 
Needs & Guidelines

Through my project’s process, I identified 
five key stages that, when combined, 
provide a comprehensive understanding 
of collective target group behavior, 
context, and the technological and 
contextualization implications, expanding 
upon the existing data-enabled design 
framework.

Scope 1 - Designing the Approach

Interpreting Social Interaction

Interpreting data on the diversity within 
couples and their unique contexts, and 
distinguishing patterns to understand their 
social interactions, is a complex task, taking 
into account diversity, among others, 
individuals and couples, routine behavior, 
geospational, social company, mobile activity 
regarding meaningful interactions (for 
relationship satisfaction & dyadic coping) to 
interpret couples social interaction.

Data Contextualization

Contextualizing data with couples revealed how they 
engage with data, the effectiveness of visualizations, 
the benefits of combining data sources, and potential 
design opportunities. This means taking into account 
both top-down and bottum-up contextualization, 
appropriate data aggregation to support uncovering 
detailed interactions, and cross-referencing sensor 
data provided deeper insights than individual sensor 
outputs related to participants' recollections 
especially supported through geospational data.

Scope 2 - Designing for Interpretation & Contextualization

The third scope identifies four core needs for 
designing an effective RPM strategy that 
leverages social interaction data: Seamless & 
Resilient Design, Meaningful Data Retrieval, 
Accurate Interpretation, and Data 
Minimalization. These needs, derived from the 
project’s focus on relationship satisfaction 
and dyadic coping, guide the creation of an 
RPM tool-kit and architecture tailored to the 
real-life dynamics of couples. This process 
leads to new design opportunities, explored in 
the next chapter.

The project revealed that multiple 
data sources can overwhelm 

human interpretation. Therefore, 
technology is essential to help 

physicians make informed, 
unbiased assessments of patients' 

mental health.



Combining Relevant Data

A holistic approach to remote mental 

health monitoring should integrate 
couples' geospatial, sociability, social 
interaction, and physiological data to 

understand mental well-being.




Contextualizing Data


Data should be interpreted using both 
top-down (routine knowledge) and 

bottom-up (data-driven) approaches to 
extract meaningful insights.




Deriving Parameters


Essential patterns in the data should be 
summarized into key parameters to 

address diversity and recognize mental 
well-being.




Integrating Baseline Behavior


Personalized insights should be derived 
from baseline behavior profiles created 
with physicians, enabling tailored data 

interpretation.




Recognizing Trends


Long-term changes in routines or 
activities can signal shifts in relationships, 

such as stronger bonds or increased 
independence, providing valuable insights 

for physicians.

An RPM system must account for 
the diversity of couples and their 

unique contexts, ensuring 
comprehensive, unobtrusive data 
collection across daily activities. It 

should also handle external 
interferences and integrate data 

from multiple sources for 
accurate interpretations.



Embrace Diversity

To create an effective RPM strategy, 

involve a diverse range of participants to 
understand how individual traits and real-

life contexts influence outcomes.




Into-the-Wild


Early integration of monitoring devices in 
real-life settings helps identify and 
address hardware and user issues, 

reducing future technological problems.




Seamless Decentralized Design


Instead of centralizing data collection, use 
a cloud-based system to gather data 

from decentralized devices, making the 
system more efficient and user-friendly.

The project's insights show that 
the complexity of data patterns 
from multiple sources is difficult 

for humans to interpret. 
Technology should therefore 
assist physicians in making 

informed, unbiased assessments 
of patients' mental health.



Training Models

Use insights from a large sample to train 

machine learning models for precise data 
differentiation, aiding physicians in data 

interpretation.




Customization


Utilize key parameters to tailor models for 
recognizing individual trends among 

couples during follow-up.




Simplify Interpretation


Aggregate data effectively to provide a 
centralized overview of mental well-being, 

avoiding fragmentation across multiple 
streams.




Avoid Interpretation Bias


Ensure the RPM-physician interface clearly 
indicates the significance of trends to 

minimize interpretation bias.

Scope 3 - Uncovered RPM-Design Needs

Hollistic & Collective RPM-Design Guidelines

To minimize data storage, only 
essential personal data should be 
collected for the shortest time 
needed. In remote patient 

monitoring, purpose-driven data 
collection enhances analysis, 
supports ethics, reduces legal 
risks, and cuts healthcare costs.



Target Data Collection

Focus RPM data collection on periods that 

provide valuable insights into couples' 
social interactions.




Use Sensors Selectively


Gather data from specific sensors only 
during meaningful interactions, avoiding 

periods like sleep where social data is 
irrelevant.




Integrity-Preserving Data 

Visualization

Ensure RPM technology aggregates and 

visualizes data without revealing 
personally identifiable information, 
protecting privacy while providing 

actionable insights.

Need: Retrieving Meaning


Provide Clarity
Need: Seamless & Resilient Design


Provide Reliability
Need: Appropriate Interpretation


Provide Support
Need: Data Minimalisation


Provide Efficiency 
& Safety

The Results...
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