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ABSTRACT

When a family is engaged in healthy living practices together, it
enhances the quality of life for all individuals. However, when members in
families are separated over distance, the everyday encouragement and
support may shift and obstacles arise within the family. In this study, we
investigate non-collocated family members’ practices of healthy living, their
perspectives on their family’s healthy living activities, and what obstacles
exist regarding collaboration on their family health. We conducted an
interview study with 26 independently living participants representing “elderly
parents” and “adult children” in a family dynamic. We present members’
practices and strategies for sustainable healthy living activities. We also
explore members’ creative use of technology for health promotion and describe
existing obstacles that prevent families to effectively collaborate in healthy
living. Based on our findings, we suggest design implications to support
family members living apart on their efforts to cultivate health within their

families.


https://doi.org/10.1016/j.ijhcs.2020.102559

1. Introduction

Promotion of family health is an important process that goes beyond care
provision. It empowers individuals to increase control over, and to improve their
health (Hubley and Copeman, 2018). This process involves a combination of
components, including: health education, the environment in which people live,
and health policies (Fertman and Allensworth, 2016; Hubley and Copeman,
2018). To help individuals make better use of these components and make
informed decisions about their health, many health promotion programs have
been developed, including ones that promote collaboration among all individuals
involved in care provision (Patient and Care, 2019) and others that engage
families in building a familial culture of health and well-being (Johnson, 2019).

Supporting family health initiatives has garnered attention in the HCI
research community (Colineau and Paris, 2012; Lukoff et al., 2018; Schaefbauer
et al., 2015). Although some researchers have linked family influence with
individuals’ dissatisfaction with their bodies (Kluck, 2010) and family problematic
communication styles with eating disorders (Steinberg and Phares, 2001), still
other researchers have examined the importance of involving families —
especially ones that live together in the same home — in the promotion of a
healthy lifestyle, particularly when trying to help individuals adopt positive health
behaviors (Edelman et al., 2017; Fertman and Allensworth, 2016; Gillman et al.,
2000). For example, Lukoff et al. (2018)’s study showed that collocated family
members value both tangible and informational support on health pro- motion
where members take action to help others such as by cooking healthy meals
and giving advice. However, these kinds of support can be affected by different
factors, including geographical distance. It is common to see the health care
supporters living apart, e.g., the young adults who leave their parents’ house or
the siblings who have their own family. The “leaving home” family members may
provide or receive health support remotely (Seiffe-Krenke, 2006), which may
cause the everyday encouragement and support to change compared to when
members lived together. Moreover, obstacles may arise within the family, for

example, with an aging parent health decline. Given that, some researchers



have turned their focus from examining collocated to non-collocated family
members and the unique obstacles they face when it comes to collaborating on
health promotion, i.e., challenges on staying up-to-date on each other’s activities
and health status when living apart (Binda et al., 2018b; Nurgalieva et al., 2019).

In this paper, we were interested in the implications of aging for families
and health collaboration-related issues that may arise. We frame family health
as each family member is supporting, improving, and maintaining health both
personally and for the whole family (Fertman and Allensworth, 2016; Hubley
and Copeman, 2018). Based on the literature, we consider health practices as a
form of collective practices composed by healthy eating, physical
activities/exercises, and mental care as a way to maintain a healthy lifestyle
(Hubley and Copeman, 2018). In our study, we focus on non-collocated family
members — specifically individuals filling the roles of “elderly parents” and “adult
children” in their respective families — to identify opportunities that can be used
to promote health collaboration within families even when the family members
are living apart. To be more specific, we sought to answer the following research
questions: (RQ1a) What factors have motivated non-collocated family members
to engage in healthy behaviors? (RQ1b) How do non-collocated family
members maintain their personal healthy behaviors and cultivate their family’s
healthy living practices? (RQ2a) What are common obstacles that non-
collocated family members encounter in cultivating their family healthy practices
together? (RQ2b) How might technology design help non-collocated family
members deal with those obstacles?

To answer these questions, we conducted in-depth semi-structured
interviews with 26 participants filling the roles of “elderly parents” and “adult
children” in a family dynamic. We contribute to research on family health
informatics (Pina et al., 2017) by expanding the under- standing of non-
collocated family members’ current practices, needs, and challenges to
collaborate on healthy living activities. We discuss how to strengthen family
members’ engagement on healthy living practices, and leverage some existing

strategies that influence their behaviors. In addition, we present factors related



to lack of interest, consistency, and understanding as obstacles that affect family
collaboration on healthy living. Thus, we recommend design directions for
family-centered health technologies to help non-collocated families overcome
and thrive in their efforts to cultivate healthy living within their families.

In summary, our work intends to investigate non-collocated family
members’ — specifically elderly parents and adult children — current practices of
healthy living, to gain insights into existing obstacles that prevents family
members to collaborate on healthy lifestyles within their family, and to identify

design opportunities for family-centered health technologies.

2. Related work

We first focus on literature related to family health and situate our
research relative to prior work. Then, we highlight previous work in technologies
for supporting family healthy living as well as technologies for supporting non-

collocated families.

2.1 Theoretical framing of family health

Previous researchers have reinforced the importance of family
collaboration on health because, for many people, a family can be a source of
encouragement at times of necessity, such as during a chronic disease
treatment (Pina et al., 2017; Sun, 2016). Studies have examined the needs and
challenges of family members living together on sup- porting individuals with
their health conditions, for example, family members helping other members to
manage diabetes (Eschler et al., 2015; Kaziunas et al., 2017; Toscos et al.,
2012) and caring for a depressed family member (Yamashita et al., 2013).
Others have investigated the challenges faced by individuals with a chronic
condition on sharing health information with distributed family members (Pang
et al., 2013; Wu et al., 2008). The results of this prior work show that engaging
the entire family on managing a health condition may have great benefits such
as reducing feelings of anxiety (Toscos et al., 2012) and providing family’s

peace of mind (Kaziunas et al., 2017). Re- searchers have further explored the



issues of family support in managing health conditions, i.e., to engage family
members in behavioral changes for a healthy lifestyle. For example, Colineau et
al. (2009) investigated the requirements for a collaborative family weight
management site to promote lifestyle changes by engaging family members to
support one another in weight management. And Saksono and Parker (2017)
examined families’ reflections on physical activity to help members gain insights
and improve their behaviors.

Although family support in healthy living may evoke negative feelings in
some individuals (i.e., family interference, criticism) (Veinot et al., 2011) and
influence individuals’ dissatisfaction with their bodies (Kluck, 2010), still others
may experience a positive influence from family and present the desire to help
with the family’s common good which opens an opportunity for promoting
healthy living within families (Hubley and Copeman, 2018). In this paper, we
adopt family collabo- ration on health by considering family members’ practices
of health promotion, or put simply, members’ practicing healthy living and
encouraging others in healthy ways. Thus, we consider family health as each
family member seeking to support, improve, and maintain health both
individually and for the entire family (Fertman and Allensworth, 2016; Hubley
and Copeman, 2018). In addition, we consider health as a form of collective
practices composed by healthy eating, physical activities/exercises, and mental
care as a way to maintain a healthy lifestyle, instead of considering one single
aspect of healthy living such as eating habits (Lukoff et al., 2018; Panicker et al.,
2020; Schaefbauer et al., 2015).

22 Technologies to support a healthy family lifestyle

Prior work in HCI has sought to address many hardships that different
families face when trying to promote healthy living among members. For
example, diet and nutrition is an important aspect of healthy living (Hubley and
Copeman, 2018), which has motivated works such as Grimes et al. (2009) and
Panicker et al. (2020) to explore this domain as a way to support family

household’ eating habits (Grimes et al., 2009) and to investigate family



practices around communication of eating habits when living apart (Panicker et
al., 2020). In addition, Lukoff et al. (2018) developed “TableChat” to investigate
family support on healthy eating habits. Lastly, the study of Schaefbauer et al.
(2015) examined the use of a sociotechnical mobile app called “Snack Buddy”
as a way to promote healthy snacking and encourage healthy eating behaviors
within the family. All these studies presented important findings suggesting that
individuals’ value supportive actions taken by their family members to help them
on healthy living (Lukoff et al., 2018) and that they appreciate receiving feedback
and suggestions on how to improve their eating behaviors (Schaefbauer et al.,
2015).

In the context of physical activity, Saksono et al. (2018, 2019)
investigated how wearable trackers can encourage physical activity and evoke
members’ reflection on their behaviors, and developed a family fithess app
called “StoryWell” to promote family physical activity (Saksono et al., 2020),
especially low-socioeconomic status (SES) family households to identify
opportunities to be active. Also, some researchers have proposed interactive
artifacts (Knaving and Wo zniak, 2016) and games (Saksono et al., 2015;
Stanley et al., 2010) that aimed to facilitate families’ discussion and reflection on
exercise such as walking and running. When developing tools to support family
sharing of health in- formation, researchers have designed online family portals
(Colineau and Paris, 2011a; 2011b; 2012) and social networks (Baghaei et al.,
2009; Kimani et al., 2010) to motivate families to adopt and discuss about
healthy lifestyles and inspire family members to collaborate with one another in
order to achieve positive health outcomes. Collectively, these studies showed
the potential for technological interventions for health promotion and urged for
further design of social features to support users engagement.

Although this body of literature has presented valuable design solutions
for families to share healthy living information and to collabo- rate with one
another to achieve health goals while living in the same household, few
researchers have investigated this topic considering the needs and challenges

of non-collocated families on health, especially elderly parents and adult



children. For instance, Binda et al. (2018b) examined non-collocated elderly
parents and adult children practices on health information sharing and their
motivations to curate what health-related information they share which inspired
future design work on how to effectively support reciprocal sharing of health
information among non-collocated families members (Binda et al., 2018a). In
addition, Nurgalieva et al. (2019) examined factors that influence older adults’
decision to share or not share their health and well-being in- formation among
those involved in their care, including family members. Finally, Panicker et al.
(2020) provided empirical understanding of what, why, and how older parents
and adult children share or not share eating and meal preparation experiences
and practices. Similarly to aforementioned prior works, this paper focuses on
understanding non-collocated family members (i.e., elderly parents and adult
children) practices and challenges in health collaboration. However, we expand
this line of investigation by looking beyond families’ practices in sharing health
information to how family members’ healthy behaviors have adjusted as a result

of being apart and how this in turn impacts the family’s health as a whole.

23. Technologies to support non-collocated families

Many people seeking to improve self-understanding have adopted
pervasive tools to foster self-insight and promote positive healthy behaviors.
Personal informatics (Epstein et al., 2015) and quantified-self (Choe et al.,
2014; Rapp et al., 2017) literature, for example, have explored a diverse
range of situations including how individuals collect and make sense of their
health data (Choe et al., 2017; Epstein et al., 2016; Tang et al., 2018). The
collection of health data is important because it allows individuals to create a
holistic view of their health, and it also may improve the communication between
patients and doctors (Bussone et al., 2016; Schroeder et al., 2018). As an
individual age, collecting such data can make a significant difference on health
care, specially if one decides to age in place. Prior work has shown that 90% of
older adults have the intention to age in place (Place, 2019). This fact has

motivated researchers to further investigate older adults’ needs and experiences



of aging in place (Birnholtz and Jones-Rounds, 2010; White et al., 2015) as well
as their motivations to seek and engage in daily activities for health such as
leisure activities (Lazar and Nguyen, 2017). However, promotion of health has
gone beyond the personal level to involve interpersonal relationships such as family
informatics (Pina et al., 2017). Research in HCI has studied how to support the
complexity of family dynamics and has tried to address many of the existing
challenges of connecting families (Neustaedter et al., 2013). One important
challenge is: how to support families when members live apart. While family
members may be distributed by temporal or spatial distances due to different
reasons such as work/educational opportunities or lifestyle preferences
(Bouchard, 2014; Seiffe-Krenke, 2006), they still have the desire to stay in touch
and maintain awareness of each other’s status across distance and time zones
(Forghani and Neustaedter, 2014; Kim and Monk, 2010; Mayasairri et al., 2016;
Santana et al., 2005; Tee et al., 2009; Vutborg et al., 2011). Given that, some
researchers have investigated how families use digital technology to stay in
touch, for example, Derix and Leong (2018) examined how family values
influence members’ experiences of digital technology use. This study found that
the family values guide members’ technology practices such as what
members’ shared, negotiated and decided to take action. In addition, Li et al.
(2020) investigated how fitness trackers could support care among
intergenerational families living apart. This study showed that family tracking
could enhance health awareness in the family and sharing fitness data could
become a channel for family members to express care for one other (Li et al.,
2020).

Others have developed systems that aimed to provide better
communication channels for individuals who are apart from their loved ones
(Chung et al., 2006; Kim et al., 2013; Munoz et al., 2015). In addition, prior
studies have proposed platforms for family members to share their lives and
experiences (Inkpen et al., 2013; Pan et al., 2015; Procyk and Neustaedter,
2013), to increase feelings of connectedness and awareness (Cornejo et al.,
2013; Judge et al., 2011; 2010; Romero et al., 2007), and to foster a sense of



closeness across generations (Vutborg et al., 2010; Yarosh et al., 2013). All
these studies are valuable since they seek to better understand family’s
practices and experiences with technology use (Derix and Leong, 2018) and to
support family members in terms of having sustainable communication with
extended family (Tee et al., 2009), facilitating shared lived experiences with
remote family members (Inkpen et al., 2013), and increasing family’s sense of
closeness such as between the family relationship of grand- parents and
grandchildren despite the distance (Vutborg et al., 2010), but more work is
needed to study different family dynamics such as the family relationship
between elderly parents and adult children.

When designing for non-collocated family members, specifically
considering elderly parents and adult children, researchers have considered the
unique challenges that this family dynamic poses, including providing care and
support remotely (Seiffe-Krenke, 2006). In many families, elderly parents want to
stay in their homes as they age. Aging in place allows older adults to remain in
a comfortable home environment safely and longer (Wiles et al., 2011). As for
the adult children, many assume responsibility for the care of their aging parents
such as by assisting with emotional care (Center, 2015; 2018). However, at the
same time, elderly parents continue to provide parental assistance as needed,
for example, with child care (Center, 2018).

Under such circumstances, researchers have examined how to sup- port
family members who take the role as caregivers, including exploring
opportunities to support those individuals on negotiation and coordination of
their actions of care (Gutierrez et al., 2016) and to balance their caring duties
(Gutierrez and Ochoa, 2017). Also, re- searchers have proposed systems to
support family ties through sharing information and stories (Santana et al.,
2005) and strengthen family communication when members are away (Cornejo
et al., 2015). While these efforts are important since they seek to better support
this family dynamic in terms of communication and coordination in informal
caregiving, more work is needed to look closely at other aspects of support in

this context such as health promotion within non-collocated families. Our work



aims to expand prior works and investigate current practices and challenges of
both elderly parents and adult children in their individual pursuit of a healthy
lifestyle as well as aims to help them by identifying design opportunities to

promote family engagement on healthy living over distance.

3. Methods

To unpack the practices and challenges of non-collocated family
members to collaborate on healthy living, we sought the perspectives of people
filling the roles of “elderly parents” and “adult children” in a family dynamic. For
the purposes of this work, we consider “elderly parents” as family members in
an older generation who shared about their own and their family’s practices on
healthy living from their perspective. And we consider “adult children” as the
younger generation representing the envisioned recipients of their family health
modeling and their current personal practice.

This research was approved by the Institutional Review Board (IRB)
before beginning any research activity. This research qualified for Exempt
status according to the policies of the institution. Given that, during the study
data collection phase, we provided a written consent form for each participant in
which presented a summary about the research, including: (1) purpose of
research; (2) time involved; (3) assessment of minimal risk; (4) statement
regarding benefit to participants; (5) contact for questions about the research;
and (6) contact for questions about rights as a research participant. Each
participant was encouraged to read the document and ask any questions
related to it. In the end, we asked each participant for a verbal consent about

one’s decision regarding whether or not to participate in the research.



3.1 Study design and recruitment

We recruited participants from local public spaces by distributing fliers
(e.g., public library, local restaurants, university boards) and from our local
university by posting recruitment requests at the university

research website. Individuals were eligible to participate if they were
young adults (18+ yrs) living independently and apart from family members or
older adults (60+ yrs) living independently and apart from family members. Older
adults with no children were eligible to participate in this study if they have other
family members (e.g., siblings, nieces/nephews) who live apart. Young adults
with divorced or deceased parents were also eligible. Recruitment continued
until data saturation was reached, defined as the point at which no new themes
emerged during the data analysis.

We conducted semi-structured, one-on-one interviews which allowed us
to take a more guided conversational approach. We also collected some
demographic information from participants (see Table 1). Each interview lasted
approximately 50—60 min. Upon the completion of the interview, participants

received financial compensation of USD$10 cash.

3.2 Data collection and analysis

First, we presented introductory comments with a brief explanation about
the study and asked for verbal consent. After getting the consent, the
interviewer applied a short demographic survey to gather information such as
age, gender, highest education level, and technology use. We designed an
interview script with a series of questions to learn more about the study topic,
however, additional questions were added accordingly with the conversation
flow. (See Semi-structured Interview Script in Appendix A). Some example of
questions are: “What does

healthy living mean to you?”, “Can you give an example of a healthy living

practice or activity in which you like to engage?”, “Do you usually have
conversations about these activities within your family? Why or Why not?”, “In your

opinion, is there any technological solution that could facilitate conversations around



healthy living to happen within your family?”

We asked all participants to reflect on their experiences in talking about
their healthy lifestyle within their family. Although we have examined prior
literature to frame family health and to understand practices of healthy living, we
decided to not define the terms “family” and “healthy living” to our participants
because we wanted to let them speak about their experiences from their point of
view (Jones and Ackerman, 2018). We believe that not defining those terms
helped our research team to further understand participants’ current
experiences as well as learn about their existing obstacles with respect to
family collaboration on health despite the open-endedness of the discussion. At
the end of each interview, we presented closing comments, thanked the
participants for their contribution, and gave the compensation. All interview
sessions were audio-recorded and transcribed.

Table 1

Sample demographics classified by identified generation.

Young Olde
Adult r Adult
Number (n) 15 11
Median Age 25 67
(Yrs Old)
Mean Age 28 71
(Yrs Old)
Gender M: 4 M: 4
(Male/Female) F: 11 F:7
Race
White 8 11
Black 1 0
Asian 1 0
Latino 1 0
Other 4 0
Education
>Bachelor’s 3 4
Degree
Bachelor’s 12 7
Degree or Less
Technology
Device 8 3
Wearable
Tracker
Smartphone 15 4
Desktop 7 7

Computer
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We employed a qualitative, data driven approach, following the guidance
from the Grounded Theory Method (GTM) to develop an understanding in this
work’s topic domain, with an emphasis on discovering new insights (Miller,
2014). Although GTM is typically used with much larger data sets and with the
aim of creating theoretical contributions, within the HCI field, GTM has been
used to help researchers in making sense of the data and to produce a detailed
analysis of the conceptual structure of how the participants described their
experiences (Muller and Kogan, 2010).

In our study, GTM was incorporated in our data analysis to produce
detailed information about participants’ experience. As we gathered data from
the interviews, our research team met regularly to become familiar with the
data. The lead author converted all data to textual format (e.g., transcribing
interview recordings) and conducted open coding of all interview transcripts.
Then, the research team worked together to examine the codes and piece them
together into themes across interviews to describe similar practices,
motivations, and challenges. We organized the open codes into groups and
identified the relationship between codes to extract axial codes. After that, the
authors met to discuss and refine categories and themes that emerged from
axial codes. For example, for the obstacle related to lack of interest, we defined
labels in our data such as: “Not being heard; No interest; Seeking alternative
strategies; Want feedback; Want collaboration” as open code, then we defined
“Wanting meaningful conversations about healthy living but no mutual interest”
as an axial code, and finally it emerged the “family members’ lack of interest”
theme in our findings. To ensure the quality and consistency of our data, we
applied peer-debriefing and had discussions on divergent themes until

differences were resolved.

33 Participants overview
A total of 26 people participated in our study representing “elderly
parents” and “adult children” generations in their respective families. We

interviewed 11 older adults (7 females and 4 males) as representatives of the



“elderly parents” generation. The median age of older adults

was 67 years old (/QR=15). All older adult participants self-identified as

White-American. Most older adult participants in this group self- reported
their highest level of education as bachelor’'s degree or less (n=7) or doctoral
degree (n=4). The older adult participants had different living arrangements,
including assisted living community or independent housing. Two participants in
this interview group had step- children and two participants had no children but
they had other living family members (e.g., nieces and nephews, siblings).

We also interviewed 15 younger adults (11 females and 4 males) as
representatives of the “adult children” generation. The median age range of
young adults was 25 years old (/QR=8). Most young adult participants self-
identified as White-American (n=8), one self-identified as Latino, one self-identified
as Asian-American, and one self-identified as African-American. Most young
participants in this group self-reported their highest level of education as
bachelor’'s degree or less (n=12) or some doctoral degree (n=3). One
participant from this group had a deceased parent, and one participant’s
parents were divorced.

None of the participants came from the same family. All participants lived
in a small college town in the Eastern United States. In terms of geographic
distance from immediate and extended family, both young and older adult
participants presented different variations, ranging from living across towns,
living across the country (e.g., California, Georgia [U.S. state]), to across
countries (e.g., France, India). In terms of technology use, participants self-
reported their personal technology devices which help them in healthy living
practices (e.g., iWatch and pedometers) and family communication over
distance (e.g., smartphone). Most of the participants in both groups (22 out of 26
participants) were actively engaged in healthy living practices. Much of their
perspective was about their experience on living a healthy lifestyle and ways to
cultivate it individually and collaboratively within their family.

All of our participants indicated their view of healthy living by balancing

different factors of diet and nutrition, physical activity, and mental health



practices. As for the participants’ concept of “family”, most participants (23 out
of 26 participants) considered it as the traditional “nuclear” family that includes
parents and children. However, for one young adult participant who had a
deceased parent and two older adult participants with no children, their concept
of family went beyond the traditional family unit to include cousins,

nephews/nieces, siblings, and aunts/uncles.

4. Results

In this section, we describe the major themes and factors under the
themes derived from our qualitative analysis. Our analysis shows non-
collocated family members’ motivation to pursue healthy living practices, which
include: family’s model of healthy living, social reflection, and health concerns.
Then, we present individuals’ strategies to sustain good health, including:
combining different healthy activities and family support. We also present
examples of technology use to support healthy living within families. Finally, we
shed light on existing obstacles that prevent family members to fully collaborate
on healthy living, including lack of interest, consistency, and understanding.

We refer to our participants using the following scheme: a letter prefix to
indicate the generation (P for “elderly parents” and C for “adult children”)

followed by the participant number.

4.1 Understanding family members practices around health

During our interviews, participants were prompted to reflect on their
current healthy living practices and on what have motivated them to pursue
healthy living behaviors.

We learned that some families had a model of healthy living which
influenced members’ current personal healthy practices. Our data revealed that
most of our young participants (8 out of 15) affirmed to have been raised
learning about healthy living habits. And most of our older participants (7 out of
11) affirmed to have passed down healthy practices within their families. From

the older participants’ perspective, having a model of healthy behaviors was



important to lead the younger members on following good practices of healthy
living. For instance, participant P6 mentioned that she raised her daughters to
engage in healthy activities and she was very pleased with the fact that both of
them have continued to pursue a healthy lifestyle even after moving away:
“Exercise is still our family’s middle name, we’re the third generation YMCA.” (P6)

As for the younger participants’ view, we learned that since leaving home,
participants have refined their healthy living practices. For example, participant
C3 said that having a healthy diet and being healthy was important for her
family since an early age. She explained that her parents taught her what to do
and how to keep herself healthy. When she went to college, she had the
opportunity to learn more in- formation on healthy eating:

“l studied nutrition. So, first, | learned about mainly the science behind it. And if |
am interested in like a specific topic or a health benefit, then | usually use the internet or
books to learn more.” (C3)

Similarly, participant C12 explained that when he was younger and living
together with his family, he was raised receiving encouragement to be active:
“My parents would say, ‘Oh, you need to work out often.” ”(C12) When he moved
to the USA, he had the opportunity to expand his thinking on healthy living practices:

“l realized that there’s better ways to go about it after seeing what other

students do and seeing how other people are living their lifestyle, | kind of like
observed that it’'s a combination. So, then | figured, ‘Okay, if | eat what | want, | need to
control the portion’, and | add the workout that keeps me in a good space.” (C12)

Some participants mentioned that their families did not have a model of
healthy living. However, when a family member decided to change his/her
behavior, it reflected on other members and moved them to start paying more
attention or thinking about their health. We observed that the spark for change
can come from both sides of the family generation. For example, in participant
C14’s case, he was inspired by his dad’s change of lifestyle after visiting a
nutritionist: “So he started changing his diet, and he started to do some small strength
exercises. At that time, | wasn't doing that.” (C14) Participant C14 said his father

would often share information about healthy living which sparked conversations



on health topics within the family. After a time of observation on his father’s new
behaviors and asserting its benefits for his health, participant C14 then decided
to follow his father’s steps:

“I thought ‘Okay, well, instead of just googling, and reading some random article
on Google, let me just talk to somebody’. Because he [dad] did it. It worked for him.
Maybe it will work for me.” (C14)

For participant P3, the spark came from her son. She mentioned that she
fell through her practices but wanted to return to those good habits. Her son,
knowing that she loves to dance, decided to give her an intentional Christmas
gift:

“My son gave me a book about Dick Van Dyke. If you read his book, he dances
every day. He goes to the fitness class every day, he is a good example to follow. So,
my son got this book to encourage me.” (P3)

Others explained that their decision to adopt healthy living practices were
motivated by health concerns. For example, participant P1 have faced different
health concerns in her family and she has seen family members’ health decline.
She said this situation has led her to make changes in her own lifestyle: “You know,
I want to just maintain quality of life. Pain free, disease free. Be able to do what you
want to do, like travel. So, | do like yoga, | do like stretching, and try to eat healthy.”
(P1) Participant P1 affirmed that living a healthy life was the best for her, but also
for her spouse and her entire family.

In participant C11’s case, she was diagnosed with colitis and had to change
her diet: “So, I get inflammation from specific types of products like red meats and
dairy, those are some of my trigger foods.” (C11) After her diagnosis, she figured if
she had to give up on those foods, she might as well just go on and join her
husband’s lifestyle. Her husband has been

following the vegan diet for several years: “..so it just made sense to go full
blown vegan with him [husband].” (C11)

42 Strategies to achieve sustainable healthy living

During our interviews, participants also mentioned the importance of



sustaining their individuals’ healthy practices in their daily routine to achieve
good health outcome. In our analysis, we observed what stra- tegies have
helped the participants to maintain their individual healthy living behaviors as
well as how family support has influenced their continue engagement in healthy
living.

First, according to our participants in both groups (22 out of 26),
combining different lifestyle practices is a good approach to strengthen healthy
living and achieve good health outcomes. For example, participant P5 said that
he tries to combine different practices to maintain his health:

“So, my practice of healthy living includes proper diet, exercise. And | do have a
number of things that are medically related. So, like, making sure | take my medicine
and seeing a doctor regularly and again, just all that kind of stuff. | think that needs to be
a combination.” (P5)

Similarly, participant C13 said he tries to incorporate different activities in
his lifestyle to keep himself healthy:

“I try to play sports, | try to limit junk food. I just try to have a good routine, like
sleeping on the right time. So basically | make a good effort to combine all those good
things.” (C13)

Second, besides combining multiple healthy practices, we observed that
family support played an important role to encourage members on sustainable
healthy living practices. According to our analysis, we noticed two major
factors that characterize how family support has influenced members to sustain
their engagement in healthy practices: accountability and incitement to action.

According to our participants (712 out of 26), keeping each other
accountable on their healthy practices was seen as an important factor to help
members on getting their activities done, sparking conversations about their
progress within the family, and achieving their health goals. For instance,
participant P10 said her daughter shares pictures of her exercise routine and
uses them to encourage her to do the same:“...and then she says: ‘Have you and
dad gotten out to take a walk yet? And if yes, where did you go? How long did you
walk?’ ”(P10). According to participant P10, her daughter’s accountability is



important to help her in regular healthy practices and in achieving her goals.

Participants from both groups (70 out of 26) also mentioned that family
members would incite them to action by giving them the necessary push and
encouragement when they most needed an incentive to keep going. For
example, in participant C1’s case, she explained that she goes to the gym to
exercise regularly because it has helped her to be physically and mentally
healthier. Besides exercising, she also meets with a psychiatrist and a
psychologist regularly. But the support from her family has also played an
important role to push her to persevere on healthy living practices:

“l remember when there were some rough periods in my life just because of
depression, | was not exercising at all. My parents and family would always remind me
and say ‘Oh, exercise will make you feel better, why don’t you go to the gym?’ Not
literally but they would push me out the door and say just go

to the gym and come back you are going to feel better.” ” (C1)

In short, our data showed that to sustain a healthy lifestyle, participants
have determined strategies to motivate themselves to get healthier. In the
individual level, they have combined different practices (e.g., eating healthy and
exercise) instead of picking out one activity. Going beyond the personal
motivation, we learned that finding support in people, such as family was
important for participants to keep themselves on track of their health goals.
Family members provided accountability and incitement to action when

challenges to persevere emerged, for example, as explained by participant C1.

43 Technology use on family’s healthy living

Our data revealed creative ways that non-collocated family members have
appropriated technology to mediate family support on healthy living practices,
applying it in innovative ways.

Several participants from both groups (717 out of 26) mentioned using
physical trackers to help them be more active and informed about their activity
progress. We noticed that older adults use transitional trackers such as

pedometers. For example, two older adults participants (P2 and P5) mentioned



to use pedometers to collect data from their exercise practices: “..that is just a
habit | got into. I like to see how many steps | am taking each day. And how many
calories | burned. And It also tells me how long I've walked.” (P2)

However, most of the young adult participants (8 out of 15) mentioned to
use popular commercial trackers such as iWatch' and Fitbit? to enhance their
physical activity experience. Participants mentioned having appropriated some
features from the trackers into their family context as a way to collaborate on
healthy living. We learned that our participants re-purposed the sharing activity
progress feature and the activity competitions feature to use with family
members instead of friends or fellow users. For example, participant C11
mentioned sharing her physical activity data with her brother through iWatch.
The siblings set weekly contests to encourage one another on their physical
activity practices. According to participant C11, when the tracker sends her an
alert about her brother’s health data and activity progress, it moves her to
action:

“If | get an alert that says he [brother] just completed a workout and burned 500
calories and I'm still 400 calories shorter my goal, it motivates me to want to go and do
something. And then he’ll know when I've done something and so we kind of just go
back and forth and motivate each other.” (C11).

Interestingly, we observed the blending of generations when a younger
participant decides to “gift” technological tools to older family members as a way
to encourage them in their healthy living practices. For example, participant P9
said she needs to control her weight because of high blood pressure issues. To
help track her diet and exercise, she has used different apps in her phone to

record her weight and to look up any food calories such as Weight Watchers app

1 https://www.apple.com/watch/.

2 https://www fitbit.com/home.


https://www.apple.com/watch/
https://www.fitbit.com/home

and Noom app. According to participant P9, her older daughter surprised her
with a Fitbit as a way to boost her pursuit of healthy living and help her on
tracking data of her physical activities:

“I had been using my cell phone to track my steps but you always had to have
it with you. But now between my cell phone and the apps on it, and my Fitbit, | can
get a pretty good assessment of the bicycling, the walking, and eating.”(P9)

Furthermore, some young participants (4 out of 15) said that they take
advantage of social media functions (e.g., Facebook Groups) to create a space
for family support and collaboration on health. For instance, participant C5
created a Facebook group with immediate and extended family members. She
explained that her goal was to build a culture of healthy living within her family
by sharing information related to activities’ progress and health goals, and to
promote reciprocal exchange of support messages to encourage one another in
their efforts to stay active, especially on difficult days:

“There’s a lot of days that I'm not motivated and then | post ‘Oh, yeah, |

had to go and get a cherry vanilla coke. | know it’s horrible’. And then
someone message or comment the post and say ‘Tomorrow is another day.” That’s a
nice way to kind of give somebody an energy boost right there.” (C5)

In sum, although some existing technology has not been design
specifically for family collaboration on health, still we observed participants re-
purposing the social features in those devices (e.g., iWatch) to involve family
members into their healthy practices instead of friends and fellow users.
Furthermore, we noticed participants taking action to engage different family
generations in healthy living by gifting technological tools (e.g., FitBit) or using
technological functions (e.g., Facebook Groups) to motivate healthy living within
their families. Participants seemed to aspire on seeing more family oriented

solutions focused on health.

44. Obstacles in promoting healthy living within families
The previous section reported some participants’ current practices on

healthy living and their strategies to pursue a sustainable healthy lifestyle,



including technology appropriation. As mentioned, we learned that family support
is valuable to encourage members on healthy living practices. However, some
participants mentioned existing barriers that impact their family collaboration on
healthy living.

During the interviews, we asked questions to prompt our participants to
share their experiences when members are not involved in the family health
project. We identified three main obstacles: lack of interest, con- sistency, and

understanding.

44.1.  Family members’ lack of interest

Participants explained that some family members lack interest on healthy
practices which make it difficult to cultivate healthy living together over distance.

According to our data, some members’ lack interest in healthy living
because they may have different standards and values when it comes to the
definition and practice of “health” and “well-being”. Those members seemed
satisfied with their own thoughts and beliefs, and decide to stick to them which
might limit collaborative interactions within the family. For example, participant C7
mentioned that in her family, she and her little sister share the same values and
standards in terms of healthy habits since both participant C7 and her sister are
interested in learning about food nutrition, have taken nutrition course, and have
tried to follow a healthy diet. However, according to participant C7’s view, her
mother is not on the same page and is not interested in learning about healthy
eating because: “...she has her own ideas. She doesn’t base her facts on knowing
stuff like nutritional ingredients. My mom has the mindset of not eating a lot to lose
weight. She just thinks this is the best way to do it.” (C7)

Given her mother’s behavior, participant C7 expressed concerns on her

mother’s health:

“..I don't think she eats properly in the way she should. And she is borderline
diabetic. And | think that she could be doing things better for her health.” (C7)

Once, participant C7 tried to help her mother by writing a healthy diet plan

and giving it to her, but her response was dismissive: “She kind of thought it was



humorous and didn’t take it seriously.” (C7) After her mother’s reaction,
participant C7 felt discouraged on trying to help her mother on improving her
behaviors: “..because if she doesn’t want to hear it, then what do you really gonna
say? | think the people have to want to do it.” (C7) Since this family dynamic has an
existing conflict due to differences in their health belief, the strategy of
presenting the “right way” of eating healthy was not well-received or effective as
participant C7 expected despite of the benefits of the information.

In addition, we observed another reason for members’ lack of interest is
that some family members are unconcerned about their health thus, they are
not actively seeking a healthy lifestyle. For example, in participants C4’s case,
she and her mother try to motivate each other on healthy living by sharing ideas
for healthy recipes. They also share tips about exercise practices and mental
care such as sharing information about books on spirituality and personal
development. However, ac- cording to participant C4, her father does not
demonstrate interest in healthy living: “..he’s not doing anything at all [for his
health]. He smokes

like 10 cigarettes a day and he eats pizza.”(C4) Participant C4 said she has

tried to use alternative ways to have conversations with her dad about his
health, but he was indifferent: “I tell him as joke but he doesn’t really want to talk
about it. So, we never have a real conversation about that.” (C4) According to
participant C4, she is worried about her father’s health since it seems that
seeking a healthy lifestyle is not appealing to him.

Finally, we observed that some family members lack interest in cultivating
healthy living practices because they focus on talking about their ailments. For
example, participant P2 explained that in his family, members prefer to focus on
their poor health instead of encouraging one another on healthy living practices:

“If we are going to talk about health, it is going to be about their poor health.
They talk about their latest operation, or their latest doctor appointment, or the new
medication that they are taking. It is not going to be anything uplifting or healthy. They
don’t really want to talk about healthy living. It is almost like ‘| am on 3 medications.’

‘Oh, that is nothing, | am on 10 medications.’ Or they say: ‘| have a bad knee’; ‘Oh, |



have two bad knees and a hip’, you know, that sort of thing.” (P2)

Participant P2 personally prefers to focus on conversations that involves
healthy living topics and how to keep good health, but due to his family’s
attitude, he chooses not to bring the topic up in conversations with them despite
being disappointed with some of his family members’ behaviors: “It is depressing.
These people are so much younger than me and they are in horrible shape. They do
not want to talk about anything uplifting and healthy at all.” (P2)

In summary, participants mentioned to try to involve members who lack
interest on conversations around healthy habits and have tried to provide
information, such as participant C7’s attempt to write a healthy diet plan for her
mother. Still, none of their work seemed to be efficient to spark members’
interest in healthy living. Family members presented concerns when others are

not interested in living a healthy lifestyle.

442, Family members’ lack of consistency

In our analysis, differences in priorities in life was the main reason for
members’ lack of consistency. Being healthy and having a healthy lifestyle
requires a certain level of discipline which includes regular practices. Thus, for
some, it is difficult to include those habits in their daily lives despite of the
benefits.

According to our participants, it requires a great effort to support other
family members in maintaining their healthy living practices consistently when
living apart. For instance, according to participant C2, despite engaging in regular
conversations and often trying to encourage her parents to be active, it is hard
to keep their enthusiasm on being healthy up over distance since healthy living
is not their priority. Participant C2 explained why her parents lack consistency in
healthy living according to her view: “My parents, they are not the ‘get up and go’ type
of people. Last summer, | did went over to their house a couple of nights a week and
walked with them but they only went because | went over.” (C2) Given her parents’
behavior, participant C2 mentioned different at- tempts to help her parents to be

more consistent in their healthy activities:



“When | go back to visit, they would walk again. And | have tried to plan mini-
vacations for my parents to go with my boyfriend and | every year. Just to kind of get
them out. And they do a lot of walking during these trips than they usually do.” (C2)

Similarly, participant C8 explained that her parents are not consistentin
engaging on healthy behaviors. According to participant C8, each of her parents
have an active job and they use it to justify their lack of physical activity practices:
“So, that is what they justify and say ‘Oh, well, we're walking during the day [at work].
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So, we don't really have to exercise.” (C8) In terms of her parents eating habits,
participant C8 described their regular eating practices: “[Parents] They do a lot of
sweets, larger portion sizes, they eat a lot of processed meats like deli meat.” (C8)
In this case, despite participant C8'’s efforts in trying to get her parents to eat a little
healthier, or try to get them to exercise a little bit more, after having a long day
of work, going out for a jog and having no sweets after dinner seemed like the last
thing they want to do.

According to participant C8, she and her sisters have tried to hint to their
parents to eat healthier and to get them to exercise more often without much
response from them:

“The last time | was visiting them at home, we were cooking food. | said: ‘Maybe
we should just cook some really great vegetables. Let’s try to do something super
healthy and delicious’. And they were like, ‘Hey, we’re so happy. We are eating
healthy.” And then, after | left, they just continued to do all of their unhealthy behaviors.”
(C8)

During the interview, participant C8 admitted that her attempts to hint her
parents have not worked as she expected.

In summary, we observed that although family members are willing to help
and have tried alternative ways to increase engagement in other members who
lack consistency in healthy behaviors such as planning visits and cooking
healthy meals together while visiting, still participants indicated that their
attempts have not been effective in keeping members’ enthusiasm on being
healthy up over distance in a way that healthy living is a priority.



443 Family members’ lack of understanding

As mentioned, we did not define the term “healthy living” to our
participants, thus the perception of healthy practices presented in this section is
based on participants’ experiences and their point of view. In our analysis, we
observed that some participants face obstacles because their family members
do not comprehend their lifestyle choices and behaviors.

When the lack of understanding was due to a member’s lifestyle choice,
participants explained that their family had difficulties to understand their
practices because they are different from what the family considers as typical.
For example, participant C11 said that both she and her husband follow vegan
diet due to health reasons: “My husband’s family has history of heart disease,
diabetes, high blood pressure, and so he wanted to try to combat it on a different
angle. And | was actually diagnosed with colitis, and so | get inflammation from specific
types of products such as red meats and dairy. So, as vegans, we do not eat any
animal byproducts. So, no dairy, no eggs, no honey, nothing that actually comes
from an animal.” (C11)

According to her experience, family gatherings can be difficult because of
some of her family’s tradition which may evoke feelings of exclusion:

“Thanksgiving is one of the hardest time simply because they just think of turkey,
mashed potatoes, gravy, and stuffing. All of those things tend to be focused around
heavy meat or animal products. And so, a lot of times I'll volunteer to make something
and bring our own meals so that people don’t have to worry about making something
special because we [my husband and

I] don't really like to feel ostracize and feel like we’re kind of trying to disrupt what
has been the tradition.” (C11)

Participant C11 said she does not want to push her lifestyle on her family
but to help them understand it. According to C11, she has shared vegan recipes
with her mother as a way to help her grasp what a vegan diet is:

‘Like pasta salad, right, you just don’t put the meat in it or you just don't

put a dressing that has some sort of dairy in it. | try to do things that help them

understand what vegan means because a lot of people are very confused by it and still



don’t understand it.” (C11)

When the lack of understanding was due to a member’s behavior,
participants mentioned that their family struggles to understand it because their
behavior or attitude is different from what the family expects. For instance,
participant P9 explained her experience with her younger daughter. According to
participant P9, she is surprised over her younger daughter’s positive self and
body image despite being over- weight. Participant P9 said that,in her mind,
being overweight is bad for one’s health and her daughter is so young and so
heavy which causes her concerns:

“To me, I'm concerned for her health. My daughter weighs more than me,

she probably weighs close to 200 pounds. But she said: ‘Mom, I’'m happy with
myself and I'm happy with my body image.’ ” (P9)

During the interview, we asked participant P9 to comment on how she
feels about her daughter’s behavior. Participant P9 said it is hard for her to
understand her daughter’s way of thinking despite knowing that she is following
a healthy lifestyle and seems happy:

“She doesn’t seem to be bothered by it [her weight]. And my daughter and

her husband do walk. They walk all the time, miles a day. So, | know that they’re
engaging in healthy lifestyle. But sometimes | wonder how she is just happy with it [the
weight].” (P9)

In summary, we observed that the lack of understanding barrier related to
a member’s lifestyle choice can impact family collaboration in healthy living
despite members’ efforts in engaging in conversations to inform their family
about their decision and to explain their choices as a way to help them
understand their different practices. Family members seemed to struggle in
turning those points of divergence into opportunities for learning and bringing

the family together.

5. Discussion
This study investigated non-collocated families, specifically elderly

parents and adult children, to identify opportunities to develop collective health



practices, and address and minimize obstacles through techno- logical design.
We build on previous work by expanding the view of family health informatics
(Pina et al., 2017) to include non-collocated families’ view on health promotion.
As follows, we reflect explicitly on how our results address the proposed
research questions. Then, we discuss design considerations and opportunities
that we identified to support non-collocated families in their efforts to promote

healthy living within their families.

Summary of results

Our results described the major themes and factors under the themes
derived from our qualitative analysis related to what motivates non- collocated
families on healthy practices, including: family’s model, social reflection, and
health concerns. Then, we discuss family members’ strategies to strengthen
personal and collective health practices. This includes the creative re-purposing
of digital tools to promote family health. Finally, we examine factors related to
lack of interest, consistency, and understanding as obstacles that affect family
collaboration on health and present design implications for family-centered
health technologies.

RQ1a: What factors have motivated non-collocated family members to engage in
healthy behaviors?

First, we observed that when an older generation passes down healthy
practices and raises the younger generation in a family where healthy living is
presented as a model of good behavior, the generation who received the family
modeling develops a habit of regular refinement of healthy practices even when
living apart from family. Prior works have affirmed that parents play an important
role in terms of modeling healthy behavior in their children when living in the
same household (Edelman et al., 2017; Grimes et al., 2009). We extend upon
prior works by showing that when the model of healthy behaviors is passed down
or shaped into families, healthy living seems to become part of individuals’ regular
activities. Moreover, individuals demonstrated interest to pursue more

information about health and to expand their state of thinking as a way to



complement the knowledge they have received from their family. This finding is
interesting because it raises the question as to whether individuals would
sustain those practices throughout their life span and even pass down their
practices to the next generation. Our findings did not provide a final answer to
this question, but they do suggest that, following family modeling of health
behavior, individuals tend to value healthy activities and experiences
persistently. We suggest future work to investigate the long-term affects of
family modeling of health behavior within the context of different families,
including non-collocated ones.

Second, we learned that a family member’s decision to change may

reflect on other members and move them to consider adopting healthy
living. Our findings showed that the spark for action can work both ways, from
the older to younger generation and vice-versa. When examining family
reflections on health data, Saksono et al. (2019) considered how trackers could
help caregivers and children towards action in terms of physical activity. Their
findings presented reflection themes tailored by individuals’ readiness to
change, such as family who have considered being active but not yet regularly
active, thus requiring supportive friends and family to take action. We
complement prior literature to include how non-collocated family members’
attitudes may reflect on others and help them towards action in terms of healthy
living. For example, a member who has decided to be active (e.g., go to a
nutritionist visit), thus starting to share information about healthy practices within
his/her family, may lead others to think about health. We recommend that future
work could further investigate reflections themes towards action within different
family dynamics and propose interventions that go beyond physical activity to
include other healthy practices such as healthy eating and mental care.

Finally, health concerns were considered as a factor to motivate
individuals on healthy behaviors. We learned that family history of chronic
conditions or an illness diagnosis can contribute to their decision to change their
practices. Previous studies have developed family health history tools to

increase awareness within families (Cohn et al., 2010) and to help them to learn



about risks for conditions that may run in their families (Portrait, 2019). Our
findings suggest that besides learning about the risk of potentially having a
condition, family members are interested in engaging in behaviors for
prevention which may reduce the possibility of developing a chronic condition.
Based on that, we recommend future work to consider developing systems for
family members that would not only present risk factors for health condition but
also would include information on healthy practices that family members may
participate in for prevention.

RQ1b: How do non-collocated family members maintain their personal healthy
behaviors and cultivate their family’s healthy living practices?

We learned that family members perform numerous activities to manage
their personal health, which combines different lifestyle practices. We observed
that most of the practices mentioned were individual- level and related to eating
habits and physical activities. Many studies have investigated and proposed
design solutions to address the needs of individuals who want to maintain
sustainable healthy practices such as physical activity (Altmeyer et al., 2018;
Chen et al., 2015) and healthy eating (Barbarin et al., 2018; Chung et al., 2019).
This health information from an individual can be presented as a holistic view to
cultivating the family’s healthy living practices (Barbarin et al., 2018). Our finding
supports prior work that shows sustainable healthy practices are strengthened
by people’s understanding of their behavior as a whole and continued motivation
(Barbarin et al., 2018).

Furthermore, we learned that family support plays an important role to
help non-collocated family members on managing their healthy behaviors. For
instance, participants mentioned that family members keep them accountable
for their healthy practices and encourage them to get their activities done. Also,
participants mentioned that family members incite them to action, especially
when they need a push to persist in healthy practices. It is interesting to see that
the non-collocated family member benefited from each other. We observed that
the family support was passed down to the young adults as well as turned over

back to the elderly parents. These findings are in accordance with previous



studies which affirmed the importance of family support on health promotion
(Eschler et al., 2015; Fertman and Allensworth, 2016; Hubley and Copeman,
2018). We contribute to prior works by showing how non-collocated family
members’ attitudes have influenced other members in their practices and
decision to act when living apart. As for future investigations, we refer back to
the idea of developing systems that the non-collocated family members could
receive encouragement or attention through comments or visual metaphors
(e.g., applauds, achievement badge). This design idea represents in practice
the contribution of our findings on effective family support in health and has the
potential to enhance family interactions.

Going beyond the individual management of healthy living, our findings
demonstrated creative approaches that family members have used to cultivate
healthy behaviors within their family. We observed that family members re-
purposed existing technologies which were meant to have individual and
community functions (e.g., peers users) to apply them in the family context as a
way to collaboratively cultivate health together. For example, participants who
own commercial trackers (e.g., iWatch) have appropriated some features from
the trackers to use them within their family. We saw the example of siblings
collaborating on health practices by setting weekly contests and health goals to
encourage one another on healthy living. We also observed family members
“gifting” technological tools to other member as an encouragement and a
gesture of support and care on his/her healthy practices. Finally, we observed
that people have appropriated social media to create family groups with the goal
of supporting each other on health. We presented the example of a participant
who uses Facebook Group to promote reciprocal sharing of health information
within her family as a way to keep each other encouraged on healthy practices,
especially on discouraging days. As mentioned, previous investigations and
design solutions have focused on improving personal health goals and to
uncover effective ways to encourage individual’s practices of healthy living
(Altmeyer et al., 2018; Barbarin et al., 2018; Chen et al., 2015). In terms of

family health informatics, prior studies have proposed the use of social network



for families to motivate family discussion on health topics (Baghaei et al., 2009;
Kimani et al., 2010). In addition, prior work has examined the use of wearable
devices to share health data among family members as a way to increase the
family awareness of a health condition (Kaziunas et al., 2017).

We, thus, corroborate prior studies that show family members using
wearable devices and social media to connect, share, and discuss health
information as a way to enrich the family collaboration on health (Baghaei et
al., 2009; Kaziunas et al., 2017). We extend upon this previous literature by
showing how non-collocated family members have appropriated existing
technology to promote health within their families. Moreover, we emphasize the
need to align tracker designs — online portal and health apps more generally —
with individuals’ desire to include family, not only friends and peer users. We
suggest future work to seek techniques that would improve this appropriation by
developing design solutions that leverage the family collaboration. Perhaps,
one design direction could consider adding a function within a system which
allows users to create family groups. And the user would choose which family
member he/she wants to share health information with, giving him/her the
opportunity to include family in his/her pursuit for health. RQ2a & RQ2b: What
are common obstacles that non-collocated family members encounter in cultivating
their family healthy practices together? And how might technology design help non-
collocated family members deal with those obstacles?

Based on our results, we identify three common obstacles for non-
collocated families to collaborate on healthy living together. First, we observed
that some family members may have no interest to partake in the family health
project. We were intrigued by this obstacle because we saw examples of families
in which a member’s decision to change behaviors reflected on others and
moved them to think about health. However, when a member is not interested,
the echo of others’ healthy practices is not effective to move them into action. In
fact, some participants reported experiences of family members being
dismissive or indifferent when they attempted to involve them in healthy

practices or pass down information about healthy living. Moreover, some family



members appear to be more interested in talking about their ailments than
healthy living. Since this obstacle suggests that a variety of factors that
encourage or discourage family collaboration on healthy living may exist, we
recommend to HCI researchers and designers to seek further understanding on
what strategies may be more effective under certain conditions. Our work sheds
light in some reasons for this obstacle, and based on that, we present one
design direction to inform future work on how to deal with this obstacle in the
following section.

Second, we observed that some family members may have no
consistency on their healthy practices which increases the burden on other
members who attempt to keep their enthusiasm up. Prior work (Binda et al.,
2018b) has discussed the challenges faced by families when members change
their roles and how they deal with those challenges, for instance by asking
questions in a subtle way. We complement prior work by showing family members’
attempts to help members on being consistent in their healthy practices. For
example, when living apart, members plan visits and vacations to see family and
they use this family time to help members become more enthusiastic about
healthy practices by cooking healthy meals or inviting them for walks. However,
we learned that some family members’ enthusiasm is limited to the time of the
visit/vacation. We, then, recommend future work to seek for innovative ways to
help family members on turning their priorities so healthy practices will become
regular and to maintain their enthusiasm. In the next section, we provide a
design example that addresses this challenge.

Finally, we observed that some family members may have no
understanding on other members’ lifestyle choices and behavior or attitude. For
example, one participant who follows a vegan diet mentioned that her family
struggles to understand her lifestyle choice because it is different from what
they perceive as typical. Another participant said she could not grasp her
daughter’s positive body image attitude because it is different from what she
expects. Despite this existing challenge, we see family members trying to help

others members to comprehend their behaviors by presenting information to



inform them on their choices and have positive conversations about it.
Christensen et al. (2019) affirmed that “several individual activities can become a
shared experience, when these activities share a common goal in the family.” Our
finding is in line with prior work and complements it by showing how non-
collocated

families may face obstacles and turn them into an opportunity to bring
families together despite their different practices. Based on our finding, we

propose a design idea for future work in family-centered design.

5.1 Design implications

We discuss the design implications based on the participants’ mentioned
existing barriers, i.e., family members’ lack of interest, consistency, and
understanding, that impact their family collaboration on healthy living.

Motivating the uninterested: We observed the obstacles that family
members did not feel the health information was related to them and did not take
the health guidelines seriously. For those members who lack of interests in
healthy living, it may not be realistic to expect them to proactively adopt a health
app and conduct goal-based activities. It is essential to bring supports from the
other family members. One way of increasing the relativeness is to provide
personalized messages and explanations to empower people to manage their
health behaviors in ways that better fit their lives and values (Blandford, 2019).
For instance, to use family history information as a tool to promote a healthy
lifestyle (Claassen et al., 2010) as well as a holistic view of healthy practices
(Barbarin et al., 2018). Such a system should proactively push the personalized
messages and explanations that can increase the health awareness to the
whole family members, e.g., to show the same personified recommendation to
all family members and encourage them to discuss or communities the health
information. We believe make in- formation transparent is the best way to hold
people accountable, which can be contributed to their healthy lifestyles and
decisions.

In terms of motivate family members in engaging in health practices, we



find opportunities to persuade those members through the lens of reflective
personalization, i.e., understand the deeper user preference and set up
personal health suggestions for them (Lee et al., 2015) and provide
technological intervention to change the users’ behavior (Cremonesi et al.,
2012). The system could adopt the goal-setting theory in the family context
(Colineau and Paris, 2011b), which encourages the family members to work
towards a specific, collective health goal influenced by how much the family as a
whole contributed. The essential design is, the family member (e.g., young
adults) can set up a goal or challenge to other family members (e.g., older
parents). It is like a son “gifted” a health tracker to his father. Family support
through the challenge can bring mutual attention to healthy lifestyles which can
further change people’s behavior in a positive way.

Supporting sustainable practices: We observed the barrier for those who
are irregular in their practices of healthy living. The family members would be
able to provide health support when they are co-located, e.g., stay at home with
his/her patents. However, when they are in a remote distance, health practice is
not sustainable. We find an opportunity to promote sustainable practices
through the lens of health recommendation systems (HRS), which have been
used to promote positive health-related lifestyle changes (Cheung et al., 2019).
HRS is one of the typical solutions to improve the users’ awareness, under-
standing, and behavior regarding their health and general well-being. HRS
advanced the tradition recommender system in the concepts of transparency,
persuasion, empowerment, and trust (Schafer et al., 2017). For example, HRS
can be used to nudge people toward healthier habits that lead to better lifestyles
(Thaler and Sunstein, 2009). Radha et al. (2016) proposed an HRS to provide
feasibility-tailored recommendations by matching the difficulty of the advice with
the ability of the user. The goal is to maximizing motivation that leads the users
to a better lifestyle. Another example, Elsweiler and Harvey (2015) proposed the use

of food recommender tools to help individuals planning their healthy diet.



The design implication of supporting consistent health practices is to
empower the non-collocated family members and let them collaborate on
healthy activities, instead of proactive behavior intervention like a traditional
health education program. A successful context-based HRS should be able to
provide a personalized recommendation that tailors the nudge types to the user
behavior based on the users’ current context (Scha'fer et al., 2017), e.g.,
location, weather, health history, mood, etc. We believe the family members can
play a support role in incorporating the system. For example, the system can
provide a context-dependent recommendation to remind the young adults to
mention the dietary restriction in the conversation with his/her parents. The
system can suggest having a certain cuisine so the parents and children can
collaborate on cooking dinner remotely, etc.

Nurturing Shared Experiences: To explore this opportunity on cultivating
shared experiences on family health, we build upon prior works that affirmed
that families desire to communicate often and share in- formation (Binda et al.,
2018b; Judge et al., 2011; Pan et al., 2015). The goal is to increase mutual
communication so the family members can better understand each other’s
needs and support one another according to family members’ different stages of
life. For example, Pan et al. (2015) developed “The Family Board” to support
families on message sharing. Inspired by this previous work, we propose a
design idea that allows members to share information, more specifically health
information that would introduce knowledge to their family about their current
healthy lifestyle practices, decisions, and difficulties.

This system would work as a center of information for the entire family.
Members would be encouraged to mutually share any media with a reliable
source of information on healthy practices. For example, if a member wants to
inform his/her family on a vegan diet, this person can share an article about a
plant-based diet and its benefits. Then, family members who read the article
would be educated on this topic and encouraged to leave a comment or

feedback (e.g, like, heart). Based on the user-generated content, the system



would be able to learn intrinsic user feedback and make other members aware
more about their family, e.g., the new information that never appears in their
daily conversation, e.g, dietary hobby or daily activities. In summary, this system
would facilitate family sharing or lifestyle-related information, and aid the
introduction of atypical topics into the family in a subtle way. It would be
interesting to see how a tool can facilitate the “flipping” that the dependent can
provide vital support for the parents.

In summary, we present several design ideas for addressing the identified
barriers in our findings. We argue a successful family health- promoting system
should not be a solitary endeavor or solely individual interests. Instead, these
systems require essential partnerships to participant in the family-centered
design cycle such as people living with different locations, health conditions and
beliefs, and their family members (Johnson et al., 2008). Our findings indicate
that simply pre- sent the correct health information or persuade the family
members to follow the instructions (suggestions) would not work. The
family-centered design needs to further account and support the different goals,
needs, emotions, motivations, beliefs, and prior knowledge of family members
(Pina et al., 2017), which bring challenges and opportunities in coordinating

multiple stakeholders toward collective health.

6. Limitations

In this study, we tried our best to recruit participants from different families
to understand the reasons and meanings behind some family experiences.
However, our sample size (n=26) and a group of participants might not be
representative of the general population of non-collocated families, as the
majority of them were female, white, self- reported as being relatively healthy,
highly educated, and experienced in using technologies. Our sample complies
with the nature of this research and its focus on identifying underlying ideas
about the topic (Braun and Clarke, 2013). We are aware that a more diverse
sample including participants with lower socioeconomic status and more ethnic

variation would be needed to represent the general population of non-



collocated families. Also, we acknowledge that our recruitment material (e.g.,
fliers) may have caused priming effects of the participants’ recruitment. In
addition, our participants self-reported their perspectives on their families
practices which may not represent the other members’ viewpoints (Creswell and
Inquiry, 2007). Finally, we focus on non-collocated family members, specifically
elderly parents and adult children but we acknowledge the need for future
investigation to consider other types of family dynamics (e.g., couples living

together).

7. Conclusion

Even though families are considered a source of encouragement and
support in one’s different life events, many factors can come across the family’s
provision of support and prevent members from fully experiencing the benefits of
family endorsement such as geographical distance. In this study, we proposed a
research investigation focusing on non- collocated family members, specifically
independently living participants representing the “elderly parents” and “adult
children” in their respective families. We aimed to identify people’s practices of
personal healthy living and innovative approaches to cultivate health together. In
addition, we sought to understand existing obstacles regarding collaboration on
family health. We learned that the family’s model of healthy living, family
reflection towards action, and health concerns move individuals to adopt healthy
practices. We observed that family members have used technological tools to fill
the need of family collaboration in health. We identified three common obstacles
that prevent families to effectively collaborate in healthy living: lack of interest,
consistency, and understanding. Based on our findings, we contribute with
design implications for future family-centered health technologies that aim to
support family members on their efforts to cultivate health within their families

when living apart.
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Appendix A. Semi-structured interview script

A1. Introduction

Hello and thank you for joining me today. | am conducting a study to
understand more about the practices and challenges of non-collocated family
members to collaborate on healthy living. From this interview study, | aim to
learn about your current practices of healthy living, to gain insights into existing
obstacles that prevents family members to collaborate on healthy lifestyles
within their family, and to identify opportunities to promote family collaboration
on healthy living over distance.

Here is a written consent form in which present a summary about this
research. Please, take your time reading it. | will be happy to answer any

questions you may have. [Wait]



Consent: Do you agree to participate in this study? [Wait for answer]

Would it be ok to record this conversation? | will also take notes during
the session.

Just to confirm, it’s okay that | audio-record our conversation? [Wait for
response]

You may refuse to answer any questions if you feel uncomfortable.

You may leave the meeting at any time.

A2. Interview questions

(Note: Questions may slightly change during the session.)

1. What does healthy living mean to you?
2. Can you give an example of a healthy living practice or activity in
which you like to engage?
3. What other types of healthy living activities would you like to do
more of?
What, if anything, would make you feel encouraged to engage in
these activities more often?
4. What does family mean to you?
5. Please, think about your experience in talking about your healthy
lifestyle within your family.
6. Do you usually have conversations about these activities within your
family? Why or Why not?
If yes, how do those conversations come up? Please, share an
example if you can.
If not, why do those conversations not come up?
In your opinion, is there anything that could facilitate this
conversation to happen within your family?
7. In your opinion, is there any technological solution that could

facilitate conversations around healthy living to happen within your family?



If yes, which one? Please give me an example and explain how this

technology may facilitate these conversations to happen.

If not, please explain why not according to your view. Do you have
any suggestion on how future technologies could be developed to facilitate
conversations about healthy living within your family?

Is there anything else you’d like to tell me that | have not already
covered?
Thanks!
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