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Abstract. Co-located collaborative exercise offers many opportunities
for social support. One promising form of support may be in sharing data
streams with exercise partners. While prior research has examined heart
rate (HR) sharing in various contexts, less is known about how these ef-
fects manifest when HR is shared in real time between co-located exercise
partners. To address this gap, we conducted a study in which 24 partic-
ipants (12 pairs) engaged in co-located exercise using a smartwatch app
prototype that displayed both participants’ real-time HR. We then inter-
viewed the participants to explore the benefits and drawbacks of sharing
HR. The participants reported that sharing HR may have benefits for
motivation, mutual accountability, and social connection. On the other
hand, they noted drawbacks including potential unwanted competitive-
ness, privacy concerns, and decreased self-esteem, particularly among less
fit participants. The findings emphasize the need for privacy-preserving,
customizable, and context-specific designs for collaborative exercise.
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1 Introduction

Regular exercise is crucial for overall health and well-being [2,29], life expectancy
[40, 61], and disease prevention [17, 56, 59]. However, many people face a sig-
nificant challenge in maintaining exercise practices [52, 58]. Challenges include
low motivation [1, 53] and difficulty integrating exercise into daily life [4, 12].
Novel technological support for exercise holds great promise to address these
challenges, and recent work has shown that innovative technology may boost
engagement [53], support real-time feedback [5], and facilitate personalized and
context-aware interventions [6, 21,42].

Grounded in Social Support Theory, a promising research direction involves
designing technologies that promote interpersonal motivation and accountabil-
ity during exercise [19, 25]. For individuals striving to build and sustain exer-
cise habits, especially those new to fitness, social support can play a critical
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role [18,19]. Specifically, collaborative exercise1 promotes social interaction [15],
mutual encouragement [31], and a higher adherence to routines [66]. In the con-
text of collaborative exercise, early design studies in the field of human-computer
interaction suggest that sharing real-time data such as heart rate may enhance
mutual awareness of effort and foster a sense of closeness [43, 65]. These stud-
ies establish a precedent for our research to provide empirical evidence on the
benefits and drawbacks of real-time heart rate sharing during exercise among
co-located participants.

This paper presents a qualitative investigation of the ways in which real-
time shared data2—specifically heart rate (HR)—is perceived during co-located3

collaborative endurance exercise. We investigate the following research questions:
RQ1 : What benefits do co-located exercise partners perceive from real-time

HR sharing?
RQ2 : What drawbacks do they perceive from sharing HR data with a partner

in real-time?
We explore these research questions through a study with 24 exercise partners

who participated in our study in pairs. Participants used a smartwatch app
prototype that simultaneously displayed both the participants’ own HR data
and that of their partner during paired running or cycling sessions, followed by
semi-structured post-exercise interviews to discuss their experiences.

As biometric data becomes increasingly common in our daily routines [39,44],
it is essential that the pervasive health community examines how co-located real-
time data sharing impacts collaborative exercise experiences. This study offers
the following contributions: 1) a nuanced understanding of how real-time HR
sharing shapes co-located exercise dynamics through the dual lenses of Social
Comparison and Social Support Theories, and 2) insights into the social and
emotional implications of biometric interpretation during real-time, cooperative
exercise among co-located exercise partners.

Findings reveal benefits pertaining to motivation, mutual accountability, and
enhanced social connection, while describing drawbacks such as heightened com-
petitiveness, privacy concerns, and the potential for decreased self-esteem. The
findings inform how systems might be better designed to account for social sen-
sitivity and sense-making, not just performance.

2 Background and Related Work

This qualitative study draws upon two primary theories in analyzing the empiri-
cal data from its interviews. First, we draw upon Social Comparison Theory [30],

1 We acknowledge that the term “collaborative” has varied connotations worldwide.
This paper uses the term “collaborative” and its derivatives to refer to people par-
ticipating together toward a common goal, where that goal is mutual, recreational
exercise.

2 In this study, we define real-time sharing as the continuous, low-latency transmission
of heart rate data, perceived by both users as immediate and reflective of their
current level of exertion.

3 We define “co-located” as close enough to hold a conversation in person.
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which posits that individuals evaluate their own abilities, traits, and emotions
by comparing themselves to others [10, 55, 60]. These comparisons can be up-
ward or downward, a phenomenon that is particularly relevant in collaborative
exercise. Both upward and downward comparisons during exercise can be benefi-
cial, by motivating self-improvement [27] or building confidence [8], respectively.
Conversely, both types of comparisons hold risks: extreme upward comparison
can be demotivating [27,51], while sustained downward comparisons can lead to
complacency [8].

The second theory we draw upon is Social Support Theory [33, 64], which
highlights the role of social relationships in providing various forms of support—
emotional, informational, and companionship—that contribute to an individual’s
well-being and resilience. Social support acts as a buffer against stress [7] and
is often a critical determinant of success in challenging tasks and environments
such as exercise [32,47].

In a study on sharing HR in co-located cycling, Agharazidermani et al. [3]
introduced a mobile application for cyclists to view each other’s HR in real
time. Their preliminary study with four pairs of cyclists suggested potential
in improving collaborative engagement. Similarly, Walmink et al. tested “Open
Heart Helmet,” which displayed HR data on a cycling helmet [62]. In that study,
trailing cyclists adjusted their effort based on their partner’s visible HR. These
studies suggest the social affordances of sharing real-time physiological data but
do not explore the nuanced emotional, motivational, and interpretive experi-
ences of users. Our findings begin to fill that gap by surfacing participants’ lived
experiences and attitudes toward collaborative HR sharing.

With so little work related to real-time data sharing during co-located ex-
ercise, our study is also informed by early design studies on remote collabora-
tive exercise. For example, remote jogging partners who shared ambient sound
modulated by HR enriched their sense of connection [48]. Systems have been
developed that support multiple swimmers in gamified collaboration with real-
time biometric data sharing [23], and shared HR and treadmill speed in virtual
environments [49].

Our work also complements recent mobile health (mHealth) studies that em-
phasize personalized interventions and context-sensitive system design. For ex-
ample, Carlier et al. propose an ontology-driven mHealth ecosystem that tailors
physical activity recommendations through intelligent decision support grounded
in behavior change theory [1]. Bonneux et al. [12] propose a platform for patients
to share exercise information and undertake shared decision-making with their
physiotherapists during cardiac rehabilitation, finding positive feedback from
the physiotherapists on the promise of that system. Shared exercise tracking
has also been explored in the context of intergenerational family members for
fostering social connection across age groups [41]. We note that these studies
primarily involve summative exercise data shared regularly (such as after each
exercise session), rather than in real time. However, with the growing prevalence
of shared data in mHealth technologies, our work sheds light on the nuances of
how sharing HR in particular may affect people exercising together.
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