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ABSTRACT 

We present results from a qualitative study involving eight 
intergenerational families (27 participants) to understand how a 
family tracking intervention can help support care among 
intergenerational family members. Our findings show that family 
members communicate and stay aware of each other’s’ health 
through shared fitness data and conversations triggered by fitness 
sharing. We identified different challenges and preferences among 
the three age groups in our study: older adults enjoyed family 
fitness sharing but often encountered various technical challenges, 
the middle-aged group served as a key person to care for the rest of 
the family members, and the young generation could not fully 
engage in fitness sharing due to their busy schedule and privacy 
concerns. These findings suggest the design of family fitness 
sharing to account for the age differences in intergenerational 
families and support the unique needs of family fitness sharing.   
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1 INTRODUCTION 
Family members have an inherent desire to communicate and stay 
aware of each other's health and well-being [15, 23, 25]. An 
increasing number of studies have focused on developing 
technology to promote family engagement in health and well-being 
[3, 7, 9]. However, sharing health information among family 
members could be challenging in an intergenerational family 
context [1]. Between parents and their adult children, lifestyle 
differences or living in different locations may result in families not 
communicating sufficiently. Different generations may also prefer 
different information channels, and older adults are often left 
behind since they may not on the same technology platform as their 
middle-aged children or younger generations.  

Previous research on family health communication has 
discussed eating habits [21, 27], sleep qualities [24], family-
focused exercise games [26], and care-related behaviors [28]. 
These studies suggested that tracking in a family context could 
increase social support and help families build awareness, reflect 
on health behaviors, and set goals. Self-tracking tools with data 
sharing features have the opportunity to facilitate support, 
awareness, and advice about health conditions between older adults 
and their adult children [2]. However, it is unclear if self-tracking 
tools can initiate health-related conversations among 
intergenerational family members or how family members can 
implement these tools to support caring. In this paper, we explore 
how a family tracking intervention can help support care among 
intergenerational family members. Our study answers the following 
questions: 

RQ1:  How does sharing daily step counts influence health 
awareness of intergenerational family members? 
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RQ2: How do family members express care through 
conversations triggered by fitness sharing? 

RQ3:  What are the challenges family members face when 
tracking and sharing fitness data? 

To investigate these questions, we conducted a study using 
WeRun, a widely used fitness app, from July 2018 to April 2019. 
Different from many fitness tracking applications which operate as 
standalone apps, WeRun is embedded in WeChat, a messaging and 
social media app widely used in China. WeRun imports fitness data 
from compatible fitness tracking tools (e.g., Apple Health, Google 
Fit) and automatically shares real-time fitness data with all contacts 
of a WeChat account who have signed up with WeRun.  

To understand how a family tracking intervention can support 
care in intergenerational families, we recruited eight family units 
(27 people in total) to use WeRun for two weeks. Participants used 
the number of steps taken by them and their families as a proxy to 
quantify their daily activities and measure health conditions of both 
themselves and their families. Family tracking triggered different 
levels of information sharing and varied forms of caring. The three 
generations displayed distinctly different use behaviors and 
experiences. Some older adult participants had difficulties using the 
technology, but they appreciated being able to better communicate 
with their children once they had mastered it. The middle-aged 
group often took a lead role in caring for the other generations, 
paying attention other family members’ data to notice any daily 
differences. The younger generation focused on preserving privacy 
and engaged with the system minimally. Our results suggest that 
family tracking technologies can better respond to the needs of 
different generations. 

Our study contributes to the HCI community by exploring the 
potential of family tracking to support family care and extends 
existing knowledge on fitness tracking in a family context. Finally, 
we provide recommendations for the design of tracking tools that 
support caring among intergenerational families and account for the 
varied use patterns and preferences of different generations. 

2 RELATED WORK 

2.1 Health Information Sharing in Family  
Technologies have been increasingly designed to support families’ 
needs for awareness and communication around health, often 
supporting awareness of health status. Technology has explored 
how families could display what and how they are currently doing 
[22], share daily experiences and information [1, 14], and 
collaboratively achieve health behavior change goals [3, 7]. 

Although family members have the intrinsic desire to stay 
aware of one another’s health and well-being [15, 23, 25], they may 
face challenges when sharing health-related information. For 
example, it can be challenging to foster positive sharing behaviors 
if the information shared appears open to criticism [1]. Instead, 
family members are more willing to share if feel they will receive 

care and positive feedback [17]. Generational challenges also 
emerge, as parents struggle to balance prying for information and 
showing care, while adult children struggle between staying 
independent and receiving care [1]. 

2.2 Tracking in a Family Context 
Personal informatics literature examines the idea of tracking for 
self-understanding [18]. While most personal informatics research 
has focused on self-tracking, research is increasingly being 
conducted in a family context. 

Substantial work has examined how people share physical 
activity data socially [4, 6]. Particularly relevant to our work, Gui 
et al. [11] studied WeRun to understand how people shared fitness 
data in pre-existing social networks and found that participants did 
not pay much attention to the accuracy of fitness tracking data 
provided by WeRun. For most of their participants, competition 
was not a strong motivation to track fitness data. They were aware 
that their contacts had diverse ages, occupations, health statuses, 
and lifestyles, and considered a person’s circumstances when 
interpreting and comparing their step counts. 

In a family context, researchers studied how families track 
eating habits [21, 27], sleep [24], physical exercise [26], and care-
related behaviors [28]. These studies show that tracking in a family 
context has the opportunity to increase social support [21, 28] help 
families build awareness [10, 27], reflect on each other’s health 
behaviors, and collaboratively achieve goals [24].  

Similarly, Kaziunas et al.’s study introduces the concept of 
caring-through-data, where data is means of fostering empathy and 
togetherness, rather than exclusively used to help combat or address 
disease [17]. Some parents in their study wore a continuous glucose 
monitor in solidarity with their T1D children to promote empathy, 
relational intimacy, and compassion. They suggest that the meaning 
of both care and data can vary depending on the family, their social 
contexts, and their life stages. 

Among these studies, participants also expressed privacy 
concerns around sharing their data with other family members. 
Yamashita et al. [29] found that sharing patients’ private 
information with family caregivers might cause negative feelings 
of surveillance and violation of trust. 

2.3 Self-Tracking and Older Adults  
Having older adults leave their home to move into a retirement 
community can limit their autonomy and increase feelings of 
disenfranchisement and socio-cognitive limitations by providing 
unnecessary assistance [2]. “Aging in place” research aims to 
empower older adults to maintain independence in their residences. 
Successful aging in place relies on self-care activities for health 
management including regular self-tracking, such as blood pressure 
[2]. Compared with other age groups, older adults are more likely 
to use paper or medical devices to self-track, and less likely to use 
computers and mobile tools. For older adults, the most common 
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self-tracking goal is to identify abnormalities in their health 
conditions [2]. Caldeira et al. [2] found that self-tracking tools 
which have functionality for sharing data within individuals’ social 
networks can assist in communication around health conditions 
between older adults and their adult children. 

3 METHODS 
We conducted a study from July of 2018 to April of 2019 to 
understand how sharing fitness tracking data with WeRun might 
influence the health communication and care practices among older 
adults and their family members. Our study involved interviews 
and analysis of chatlog content.  

3.1 Participants 
We used snowball sampling to recruit participants through our 
social networks. We posted the study flyer on our WeChat personal 
homepages, called “Moment”, asking friends to participate or to 
refer people to us. We then asked interested participants to invite 
their family members to participate. One of the authors was friends, 
coworkers, or acquaintances with one member of most of the 
recruited families, but did not know the rest of their family 
members. All participants used Mandarin to communicate as a 
family, and were located in the urban areas of central and eastern 
China throughout the study. 

We divided participants into three age groups based on their 
working status. In China, the legal retirement age is 60 years old, 
so we therefore defined the older adults in this study were above 60 
years old and had retired [8]. We defined middle-aged participants 
were those above 40 years old and were still working, and young 
participants were typically in their 20 or 30’s, either working 
professionals or students.  

We recruited eight family units (27 people in total). Each family 
unit consisted of at least three adults (18 or above). We required all 
groups include at least one older adult and one from a younger 
generation. Among the 27 participants, 11 were older adults, 12 
were middle-aged, and four were young participants. The older 
adults who participated in the study were autonomous, either 
generally healthy or having slight functional impairments. Table 
3.1 shows the demographic information of the participants. We 
obtained IRB approval prior to recruitment.  

3.2 Study Design 
We invited our participants to join tracking-themed family chat 
groups and asked them to share their daily step counts collected by 
WeRun in those groups. We required families to participate in the 
study for at least two weeks. Families could then choose to either 
dissolve the family online group or continually engage. With their 
permission, we recorded their group chatlogs during the study until 
conversation ended. We also collected their daily step counts for 30 
days prior to study and after the study began. 
 

Participants also had access to other social functions in WeRun. 
WeRun Ranking automatically ranks the daily steps of users and 
their contacts who also use WeRun. Users can “like” each other’s 
step counts. Users can “follow” a specific contact, which places the 
contact’s step count at the top of their WeRun page. WeRun sends 
a summary of users' daily step counts as a form of leaderboard at 
10 pm every day. 

Table 1: Demographics of participants 

Family Span ID Identity Age Gender Relationship 
A 22 weeks A1 Older adult 80 Male Grandfather 

A2 Middle-aged 50 Female Daughter 
A3 Middle-aged 52 Female Daughter 
A4 Young 19 Female Granddaughter 

B 17 weeks B1 Older adult 77 Male Father 
B2 Older adult 75 Female Mother 
B3 Middle-aged 48 Female Daughter 

C 7 weeks C1 Older adult 81 Male Grandfather 
C2 Older adult 75 Female Grandmother 
C3 Middle-aged 48 Male Son 
C4 Middle-aged 45 Male Son 
C5 Young 24 Male Grandson 

D 4 weeks D1 Older adult 61 Male Father 
D2 Middle-aged 55 Female Mother 
D3 Young 26 Female Daughter 

E 2 weeks E1 Older adult 78 Female Mother 
E2 Middle-aged 52 Female Daughter 
E3 Middle-aged 55 Male Son-in-law 

F 4 weeks F1 Older adult 80 Female Mother 
F2 Middle-aged 48 Female Daughter-in-law 
F3 Middle-aged 53 Male Son 

G 2 weeks G1 Older adult 81 Male Father 
G2 Older adult 77 Female Mother 
G3 Middle-aged 53 Female Daughter 

H 2 weeks H1 Older adult 60 Male Father 
H2 Middle-aged 55 Female Mother 
H3 Young 27 Female Daughter 

 
We developed and launched a WeChat mini-program in the 

group to lower the technical threshold for older adults to use 
WeRun and to facilitate our research team in collecting step data. 
The program is a “sub-application” within the WeChat ecosystem, 
enabling participants to access their chat group and the research 
team to access step count history. Figure 1 shows a participant view 
of the mini-program.  

At the end of the study, we conducted 30-50 minute interviews 
with participants individually to understand their opinions and 
experiences with fitness tracking and sharing. We opted for 
individual interviews over group interviews to allow participants to 
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honestly express their experiences with fitness sharing and their 
attitudes about family interactions. 

3.3 Data Analysis 
We report on data from the group and individual interviews and 

chatlog conversations collected during the study. We collected 917 
minutes of interview recordings and 1198 chatlog records 
generated during the study period. We qualitatively analyzed the 
interview and chatlog data, taking an approach inspired by 
grounded theory [5]. We read all interview transcripts and chatlog 
conversations, using our initial understanding to generate a starting 
list of codes. We returned to the data to conduct systematic axial 
coding and identified the emergent themes. After several iterations 
of coding, we identified and categorized themes that emerged 
naturally, which we present in the findings. We found related 
quotes in the interview transcripts and translated them into English. 
We also tagged each message according these themes, allowing 
each message to be tagged with multiple themes. To compare the 
different engagement styles of the three age groups, we counted the 
number of messages in every theme sent by each participant and 
calculated the average number of messages in each theme sent per 
week per person in every age group.  

Although we collected step count data from most of our 
participants, this paper focuses on the analysis of interview and 
chatlog data. All of the participants shared and discussed their daily 
activities with their family members in their group, but six out of 
27 participants did not authorize the mini-program to access their 
step counts before and during the study because of technical issues 
and privacy concerns. These data gaps make it challenging to draw 

conclusions from activity outcomes, and we instead focus on 
discussing participant’s experiences during the family tracking 
activity. 

4 RESULTS 
We structure the results following the three research questions. We 
first discuss how family tracking impacts health awareness in the 
family, then how sharing fitness data became a channel for family 
members to express care for one other, and finally the challenges 
of fitness sharing families faced during the study. We refer to 
participants with a group letter, followed by a participant number 
(e.g., A3, B2, C1). 

4.1. RQ1: Awareness of Each Other’s Health 
We found that family members often have no previous exposure to 
each other’s activity. Lukoff et al. [21] found that journaling non-
shared experiences could extend awareness of family members’ 
behavior and condition. In addition to journaling, we found that the 
shared fitness data helped participants be aware of and understand 
their family member’s current health conditions and helped them 
better take care of one another. 

4.1.1 Daily Steps Provide a Window into Family Members’ 
Health and Well-Being Status. Participants found that family 
members’ daily step counts revealed if they were well and healthy. 
B3, a middle-aged participant, used the step counts of her parents 
(B1 and B2) to observe whether they were in good condition. She 
said, “Since we were not visiting or calling my parents every day, 

 

Figure 1: The interface of the WeRun mini-program. 
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it was hard for me to know my parents’ condition in time. With the 
group, I can know their health condition through their step data 
and the messages they have posted. Unless on rainy or smoggy day, 
their step counts should always on that level.” Similarly, B2 was 
happy to learn her family was in good health from the step data: 
“There are several people in our family group who can see each 
other’s step counts. We don't need to ask each other if they're okay. 
Why? I'm sure they're all right when I see they’ve walked many 
steps. We don't need to worry about it.” Besides health status, 
participants gained new understanding about their family members’ 
activities through sharing step counts. For example, one adult child 
(G3) texted her parents and said, "I didn't expect that you could 
exercise that much, walk 20000 to 30000 [steps] per day. I thought 
that you were just doing your regular activities every day. Now I 
knew my mom was the leader in her dance group and I am proud 
of you."  

Besides physical health, some adult children became aware of 
their parents’ mental state by listening to voice messages they sent 
sharing their daily exercise. For example, a middle-aged participant 
(A2) used the voice messages sent by her father (A1) to understand 
her father’s condition, “I would hear my father’s voice message 
every day as soon as he sent. I had to listen, it’s a relief when I 
found out that he’s in a good mood and good health condition.” 
From tracking and sharing daily steps, they also realized that their 
parents desired a sense of achievement and attention from their 
children. Most of the adult children noticed that their parents 
viewed exercising as extremely important. For example, in group 
C, the middle-aged participant C3 said, “What he [C1, C3’s father] 
cares about is to be the first one on the leaderboard, walk more 
than 25000 steps every day. Sometimes when he forgot to wear the 
pedometer bracelet and did not record the step counts, he even 
wanted to take a walk again to make up for it.” C3’s brother C4 
also commented, “[C1] valued his step counts data.” They felt 
their parents regarded the activity as a task not only to be completed, 
but also to be done well.   

4.1.2 Care through Data. Adult children conveyed their care by 
asking questions when they noticed unusual data from their parents. 
Both excessive exercise and unusually low step counts alerted them 
to pay attention to their parents’ health. For example, B2 (an older 
participant) and B3 (B2’s adult daughter) had the following 
conversation across in the first few days of the study. 

B2: “I've taken 17191 steps today, and 26400 steps 
yesterday.” 
B3: “Why are you walking so much?” 
B2: “Yes, one lap of the playground is 400 meters. I 
walked on the outside runway, plus the distance went [to 
the playground] and back [home]. I walked for over an 
hour.” 
B3: “But don't walk too much. This is only a test [family 
tracking study]. Healthy comes first.” 
 [Several days later] 

B2: “11131 steps today.” [B2 normally walk 15000-
20000 steps per day] 
B3: “Mom, why did your step counts were low today?” 
B2: “I slept over this morning, and it was too cold to go 
out.” 
B3: “That is it. Don't go out for exercise in the cold 
morning.” 

The daily steps also prompted participants to further reason 
about what occurred to their family members during the day.  F2 
once doubted the accuracy of her spouse’s (F3) step counts because 
F3 was typically active. She (F2) said, “You've only walked around 
2600 steps today. I don’t really believe it.” F3 then explained that, 
“The air outside is too dirty, so I exercised at home [without 
carrying the phone].” B3 was worried about her mother (B2) when 
seeing B2’s daily step counts were only 1015 steps, which were 
much less than her average daily steps (15000 to 20000). Then, B3 
realized that the abnormally small number of steps was because 
WeRun failed to acquire data from her mother’s pedometer, so she 
asked “Mom, it seems that you posted the wrong number of steps 
today. Missing a digit, I think.”  

4.2 RQ2: How Care is Expressed 
We found some participants inferred information about each 
other’s health via their daily step counts, while the passive sharing 
of health-related step activity encouraged others to share more 
detailed information about their health to the group. In Yamashita 
et al.’s [28] study, the act of a family caregiver helping their care 
recipients record mundane events initiated positive health-related 
conversations. In our study, all generations collected their daily 
step counts independently. Conversations related to care were 
instead triggered after participants reflected on each other’s data 
and observed unusual events, such as too many or too few daily 
steps, atypical schedules and experiences, and messages sent at an 
unusual time. We observed that the frequency of caregiving 
conversations stayed steady over the course of the study. 

4.2.1 Conversations Triggered by the Shared Fitness Data. 
Besides recording and sharing daily step counts, participants also 
interacted and communicated with their family members around the 
information they shared. Participants tended to share their 
experiences at the same time of day, typically between 8 pm to 11 
pm. When asked what time they usually sent messages, participants 
answered “it must be at night when it [WeRun] finished collecting 
the steps of the day (F2)” and “we're free to spend time on cell 
phones (F3)”.  

Middle-aged participants tended to lead the family interaction 
in the chat groups, sending 9.10 messages on average per week per 
person, while the older participants sent 5.83 and the younger 
participants sent 6.13 messages per week per person. As shown in 
Figure 2, family conversations not only centered on physical 
exercise, but also their daily activity, health care and well-being, 
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encouragement and motivation, and technical difficulties of using 
fitness trackers. 
 

 

Figure 2: The percentage of the themes of messages sent by 
three age groups to their family tracking groups per week per 

person. 

During the interviews, participants felt that the family tracking 
activity enhanced their communication by providing a platform on 
which they could share their feelings and thoughts with their 
families. Before participating in the study, all of the participating 
families had a family chat group. However, most of them only sent 
messages to that group on rare occasions such as to ask for help, to 
share travel pictures, or to share funny things about their children. 
In these groups, members often did not know what to say if they 
had nothing important to communicate. They were also afraid to 
disturb others if they sent too many messages, as E2 said, “There 
are more than a dozen people in our original family WeChat group. 
If the matter involves a small number of people, we will discuss it 
in private, so as not to disturb a large group of other people... In 
this "sports group", we talk about exercise and what everyone has 
done every day mainly.” However, in the tracking-themed chat 
group, participants felt like the shared topic of daily step counts and 
physical exercise served as an icebreaker that could lead to other 
conversations. For example, when an older adult couple (G1 and 
G2) attempted to explain to their daughter (G3) their exercise 
routines, they also shared other health information related to 
exercise as well: 

G1: “Impressive! You [G3] walked a lot. We did our 
routine workout. And this afternoon we went to get a new 
pair of eyeglasses. But there’s some issue with the fundus 
examination.” 
G3: “@G1 What's wrong with the fundus, does it serous?” 
G1: “I did two sessions of Taichi followed the tutorial on 
computer and felt really good. I have arteriosclerosis and 
my fundus was not clear to be seen. But it’s no big deal, 
my vision is 0.7.” 

Like this chatlog, our analysis shows that family members 
encouraged each other by sending text messages, stickers, and 
thumbs-up when they achieved their exercise goals and had high 
step counts. Interestingly, most encouragement messages shown in 
the chat logs were sent by the middle-aged participants. They often 
paid close attention to the fitness shared by others, asked why their 
family members walked less, and then encouraged them to continue 
exercising if they could. For example, an adult child (F3) noticed 
that his mother (F1) stayed at home more often lately, so he 
encouraged her to go out more often to visit friends and visit scenic 
spots, “Grandma [F1] used to stay at home all the time when she 
had nothing to do. Now, my wife [F2] and I encouraged her to go 
out and hang out more with her friends as exercising.” 

Although the middle-aged generation often gave care to other 
family members, they were not always in the role of caregiver, and 
older adults were not always care receivers. For example, in group 
E, the older participant (E1), who lived geographically separated 
from her daughter, often expressed care about her daughter (E2) 
and reminded E2 to sleep on time when she noticed her daughter 
was replying to messages at midnight. 

E2: “I’ve walked 5669 steps. I have to get up early 
tomorrow. It's too late to walk in the gym today.” 
E1: “You need to sleep early.” 
E2: “All right.” 

4.2.2 In-Person Care Prompted by Fitness Sharing.  We found 
that family tracking activities not only enhanced online 
communications and interactions, but also promoted offline 
interactions between family members. Our findings parallel Lukoff 
et al. [21], who found tangible support occurred among family 
members journaling and sharing their eating behaviors. 

Some participants expressed their desire to interact in-person 
with their family members during the study. One older adult 
participant (A1) expressed to his children that he would like to 
invite them to visit him and have dinner together, “I went out for a 
walk after two o'clock and had a haircut, at least [I walked] over 
5000 [steps]… I felt OK. It just I will be alone this evening, [I am] 
waiting to see if anyone will come back to have dinner with me.” 
His daughter A2 immediately replied to her father, “I'm going back 
to have dinner with Dad. ^-^” 

Difficulties in the use of the tracking technology also led to 
tangible support, extending Lukoff et al.’s [21] findings where all 
tangible support were triggered by tracking records. Since many 
older adult participants in the study were new to WeChat and 
WeRun, sharing fitness data created opportunities for the younger 
family members to visit their parents to teach them how to use 
WeRun and WeChat. Most of the family groups encountered a 
situation where the older adult participant was not familiar with a 
feature of WeChat or WeRun, and it was difficult for other family 
members to explain and demonstrate the feature through WeChat 
or a phone call. For example, B3 visited her parents (B1 and B2) 
more frequently than before to help them update step data from the 
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pedometer to WeRun. B3 recalled in her final interview, “One day, 
my dad's [B1] pedometer didn't work well, he immediately asked 
me when would I go visit them. Dad [B1] asked me, ‘why my 
bracelet is not in sync [with WeRun]. Look at how many step counts 
I have in the bracelet, but how less on WeChat.' Anyway, because 
older adults are a bit like children, he always says, 'I have to show 
my number of steps, I don't care, I just want to have this.'” As these 
quotes show, family sharing also turned into in-person visits and 
more time spent together in our study. 

4.3 RQ3: Challenges Family Members Face 
Tracking fitness data in a family setting provided multiple 
motivations for sharing health information and opportunities for 
caring among family members. Nevertheless, some participants 
were also concerned about the intervention interfering with their 
privacy and independence. They also worried that the act of 
tracking might motivate them to exercise beyond an appropriate 
level. 

4.3.1 Tracking Step Counts is Limited and One-Sided. Although 
participants found daily step counts useful in providing a window 
into their and each other’s activity, many gradually realized that 
daily steps were not enough to reflect physical exercise. Focusing 
on steps led them to pay more attention to the numbers rather than 
the actual experience of their family members, aiming to maximize 
the number of steps instead of enjoying physical exercise or 
maintaining health. A young participant (D3) recalled in her final 
interview, “Before using WeRun [to track and share step counts 
with family members], I sometimes thought about going out and 
jogging two laps at night. After jogging, I might share my 
experience with them. It could be some feelings after exercising or 
anything else. Especially after jogging outside, I would see some 
new scenery, or see something interesting that I wanted to share 
with my parents. But after using WeRun [to track and share step 
counts with family members], I might only focus on the total 
number of steps, not on the experience itself.” 

Participants also expressed concerns about avoiding sports 
injuries or over-exercising. For example, one older participant (H1) 
who underwent a leg surgery a year before said, "I would receive a 
lot of encouragement and feel happy and a sense of achievement 
when I reached 10000 steps. But in the meantime, I also worried if 
I over-exercised, which was bad for my leg." 

4.3.2 Unfamiliarity of technologies in older generation. 
Participating in the family groups encouraged older adults to learn 
and practice using WeChat. A middle-aged participant (G3) 
mentioned that she and her parents talked more than before because 
her parents became more proactive in sharing and communicating 
in the WeChat group after they learned to use the messaging 
functions, “I taught them how to use WeChat before, but they often 
forgot. In these two weeks, they practiced every day to send text and 
voice messages in the group; now they fully mastered the chat 
functions in WeChat.” 

In the initial interviews, we found that all of the middle-aged 
and young participants contacted their family members regularly 
through WeChat. They would only communicate through phone or 
in person only if they had something important or urgent to discuss. 
By contrast, although most of older adults had sufficiently learned 
how to use WeChat and WeRun after a few days in the study, some 
of them were still not comfortable with the technology. During the 
study, an older participant (C1) struggled to use WeChat. He 
therefore preferred to read others’ messages and listen to what 
others said, but was reluctant to share his own experience and 
feelings, “I posted the steps counts online every day. I only like to 
read [other’s text] and listen [to other’s voice messages], don’t like 
to send [messages], don’t like to send things. Because I'm a little 
slow, I don't want to send things.”  

In addition, it was also a challenge for some of older adults to 
track their fitness data using WeRun. WeRun can import fitness 
data from compatible fitness tracking applications and 
automatically share real-time fitness data with family members. 
However, some participants, especially older adults, preferred to 
wear a pedometer band instead of carrying a mobile phone with 
them. They then had to pair their pedometer band to their mobile 
phone by Bluetooth to update the records to WeRun. As an older 
participant B2 reported, “I don't like to bring my cell phone with 
me. Many times, when I check WeRun at night, I found my 
pedometer didn’t connect with my phone. I am very anxious, but 
sometimes it connect by itself later. I don't know why.” Although 
users bear little responsibility in acquiring, processing, visualizing, 
and sharing the collected step counts, it was still a challenge for 
older adults to update their records from pedometers to WeRun. 
Older adults would send messages in the group to ask for help when 
they found that their WeRun records were far less than they had 
anticipated and did not know how to fix it. 

4.3.3 Privacy Concerns and Deferred Time Commitment. 
Younger participants were reluctant to engage with the app and the 
study, worrying that tracking as a family would invade their 
independence and privacy. C5, a graduate student, felt 
uncomfortable when his family observed his step count every day 
and compared his data with others, “They thought that my grandpa 
is 80 years old and still takes 30,000 steps a day, and I am so young 
but walk so little every day, and I feel very embarrassed to be 
educated by my grandfather as he always reminds me that I am not 
exercising enough.” A4, a college student, felt stressed and 
supervised by her father because he would always “like” her on the 
step leaderboard. She thought the “like” meant “I know what you 
have done and where you have been these days.” A4 said, “But my 
father and I haven't communicated in WeChat for a long time, and 
we haven't talked about exercise. I sometimes suddenly saw a long 
list of his ‘likes’ to my step counts. He just ‘liked’ me every day. I 
wondered if he just wanted to get my attention, or if he deliberately 
found me in his contact list of three or five hundreds people, and 
gave me a ‘like’. It made me feel as if I was being watched.” Due 
to their busy schedules, younger participants also struggled to 
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“spare a whole period of time (A4)” to read all chat records and 
keep up with the topics their family members discussed. A4 said it 
is difficult for her to participate because she received many voice 
messages every day from her family group, and she could only 
randomly pick a few voice messages to listen. "I didn't know if they 
said something individually or they had a specific topic, and then 
everyone started talking. If I was going to understand the topic, I 
had to listen to every voice message, which was very time-
consuming. Most of the time I was in a classroom or library.” 

5 DISCUSSION 
Our results suggest that family tracking can enhance health 
awareness in the family by providing information about each 
other’s health via their daily step counts. Sharing fitness data 
became a channel for family members to express care for one other 
when they observed unusual practices such as too many or too few 
daily steps, an abnormal schedule or experience, or messages sent 
at an atypical time. Nevertheless, sharing fitness data among family 
members led to privacy, independence, and potential health issues 
among participants. Our results show two unique aspects of family 
fitness tracking and sharing: (1) family sharing differs from social 
network sharing, and (2) generations have different expectations 
and preferences with fitness tracking.  

5.1 Family Sharing is Different from Social 
Network Sharing  

Contrasting with previous studies suggesting accuracy and step 
counts are less important in social network fitness sharing [11], our 
participants paid close attention to the total numbers and the 
accuracy of step counts. In a family context, the accuracy of tracked 
data might be essential because it reflects not only individuals’ own 
condition, but surfaces their progress to others who are using the 
data to judge their health status. Family members reminded, cared 
for, and encouraged each other based on their reflection on the 
shared data. They expected the recorded step counts to be generally 
accurate.  

Some of our participants desired a description of how WeRun 
collected and processed their data because sometimes they found 
that the results shown by WeRun did not match their expectations. 
Yang et al. [30] similarly found users of personal tracking 
technologies were uncertain about the accuracy of their devices, 
suggesting that designs could support testability, allow greater end-
user calibration, and increase transparency [30]. In our study, 
participants offered their own interpretations when they believed 
their physical exercise cannot be measured by the system. Our 
findings suggest that it can be helpful to provide mechanism to 
allow people to reflect on the accuracy of their tracked data. If the 
result varies from how much they think they exercised, designs 
could prompt them to think whether they forgot to carry the phone 
or whether they were exercising in forms which the device could 

not capture. Such a mechanism could help users to alleviate doubts 
and be better prepared to address unexpected results. 

When sharing tracked data on social networking sites, Gui et 
al.’s participants were aware that their contacts had diverse ages, 
occupations, health statuses, and lifestyles, and considered the 
individual situations when interpreting and comparing contacts’ 
step counts [11]. By contrast, some of our participants placed 
substantial value on the data and regularly used it to compare family 
members. However, family members also worried about potential 
health issues resulting from becoming motivated to exercise 
beyond an appropriate level. In previous studies [16], researchers 
found that providing uncertainty when presenting information 
could help participants make better decisions and alleviate anxiety 
when the demonstrated information did not match their 
expectation. When showing tracked fitness data in a family tracking 
system, instead of using an exact number, one could use a 
visualization which shows if a person’s daily step count falls within 
the range of the person's normal daily step counts. In addition to 
helping users move away from solely maximizing step counts, 
systems could prompt users to recall their activity experiences 
when reflecting on their data. In our study, some participants shared 
their bodily feelings such as being tired, sore, and lazy, when they 
reported daily step counts. Tracking systems could collect this 
feedback to predict and share these feelings based on the person's 
step count of the day. 

5.2 Designing for the Intergenerational Family  
In our study, family members were given equal roles in their chat 
group. However, our findings suggest the three age groups 
displayed distinctly different behaviors and it may be insufficient 
to design family tracking technology the same for everyone. 

Older adults attached great importance to the group channel, 
caring highly about how others saw their activities. Although some 
older adult participants struggled to learn to use technology, once 
they had mastered it, they appreciated being able to better 
communicate with their children. They treated the family tracking 
activity seriously. They regarded it as a task not only to be 
completed but also to be done well, and many felt disappointed if 
their step counts were not recorded due to technical issues. 
Therefore, when designing fitness tracking applications for older 
adults, designers need to help them gain a sense of achievement, 
reduce the complexity of procedures, guide them to learn and 
practice the features, and provide a convenient platform for them to 
ask for help from their families.  

Rewards systems can motivate older adults and help them gain 
a sense of achievement. For example, Herpich and colleagues 
conducted a workshop to co-design an encouragement system for 
older adults [12], finding that participants felt rewarded when the 
activity itself or its outcome positively influenced them. In our 
study, the older participants felt rewarded when their family 
members provided praise, gave “thumb ups”, and was influenced 
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by them to exercise. Tracking applications could guide family 
members to encourage older adults by providing badges, stickers or 
achievement stamps which could be sent between users. Previous 
studies found many older adults consider existing social media 
lightweight, in contrast to their desire to engage in thoughtful 
communication that often requires an investment of time and 
attention to composition [13, 19, 20]. Designers could incorporate 
features which encourage and support adult children in conducting 
deep and thoughtful communications with older adults like 
conversation prompts. 

It is also important to reduce the complexity of apps and make 
procedures as automated as possible from collecting and reflecting 
to sharing and discussing. In our study, older adults struggled to 
pair their pedometer band to their mobile phone by Bluetooth to 
update the records to WeRun. Designers could use onboarding 
systems or daily tasks to guide older adults to learn and practice 
these features.  

Middle-aged participants often served as the main caregiver 
and supporter to both the younger and older generations. They 
typically took the lead role in caring for others, paying attention not 
only on their own data but to other family members’ data to notice 
differences and reason through what happened. They listened to 
voice messages to pick up any subtle cues which could imply the 
physical and mental condition of their family members.  

The design of family fitness tracking technologies should lower 
their burden to reflecting on tracked data. Our results suggest that 
this generation is primarily searching for data which deviates from 
their family members’ daily routines to keep aware of others’ 
situations. It could be helpful if a tracking tool could identify 
unusual data caused by internal factors (e.g., the health or mood of 
participants) and unusual data caused by external factors (e.g., 
weather and technical issues). In this study, unusual data, such as 
too many or too few steps, triggered interactions between family 
members. Most of the time, unusual data was caused by external 
factors. But occasionally, it means that the producer of the data 
might be in a different condition than usual, and thus might need 
help. It could also help this generation if tools could send reminders 
to users when detecting abnormal conditions. 

Young participants paid more attention to their independence 
and privacy than their parents and grandparents who attached 
significant importance to the collective value of tracking as a family. 
They were also more familiar with recent technologies and wanted 
to experiment with different products. Younger participants also 
had difficulties engaging in the conversations due to their 
fragmented attention and lower commitment to engaging. It would 
be helpful to protect privacy and independence by allowing users 
to customize what data they shared rather than presume that all 
participants share information equally. Automatically transcribing 
voice messages could additionally make it easier for younger 
generations to quickly scan the ongoing conversation and engage 
with it. 

The generations in our study had different expectations and 
preferences with fitness tracking and social practices, and it can be 

challenging to support all of them. However, we suggest designs 
support different levels of engagement and expertise for different 
generations. When users are not familiar with the more complex 
functions, it does not affect their use of simple basic functions such 
as tracking and sharing. As they become more skilled and 
comfortable with the tools, users can further explore more complex 
features, such as customizing a digital profile and using a reward 
system to send stickers to other family members.  

6 LIMITATIONS AND FUTURE WORK 
We collected data from three different age groups; however, 
younger participants were somewhat underrepresented in our study 
with only four participants. We suspect that other younger adults 
may have perspectives and opinions that we were not able to report 
on. To better understand the challenges this generation faces in 
tracking as a family, future work could sample this group more 
heavily. In addition, because of their privacy concerns, we were not 
able to collect all participants’ daily step counts. Future work could 
investigate how family-based tracking interventions could 
influence the exercise level of each generation. In future work, it 
would be beneficial to understand the influences of different living 
arrangements (e.g., by comparing families living together versus 
separately), and to consider families with varied socioeconomic 
statuses. The ubiquity of WeChat and WeRun made them 
appropriate tools for understanding and supporting 
intergenerational activity tracking in China. Future work can 
complement this by considering perspectives from other cultures. 

7 CONCLUSION 
Tracking in a family context has the potential to increase social 
support and help families build awareness, reflect on health 
behaviors, and set goals. We explored how a physical activity 
intervention can help support care among intergenerational family 
members, finding that family tracking triggered different levels of 
information sharing and different forms of caring. Older adults, 
middle-aged, and young participants displayed distinctly different 
use and care behaviors, making it challenging to design family 
tracking technologies the same for everyone. Family sharing is 
additionally distinct from social network sharing, requiring higher 
accuracy and explanation for how data is collected and analyzed. 
Finally, we suggest that tracking tools account for varied levels of 
expertise and engagement to account for the preferences and 
practices of each generation. 
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