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Abstract

Background: Lifestyle behaviors, including physical inactivity, sedentary behavior, poor sleep, and unhealthy diet, significantly
impact global population health. Wearabl e activity trackers (WATS) have emerged astools to enhance health behaviors; however,
their effectiveness and continued use depend on their user experience.

Objective: This study aims to explore changesin user experiences, preferences, and perceived impacts of WATs from 2016 to
2023.

Methods: We conducted a cross-sectional online survey among an international cohort of adults (n=475, comprising 387 current
and 88 former WAT users). Results were compared with a 2016 cross-sectional online survey (n=237, comprising 200 current
and 37 former WAT users) using descriptive statistics and chi-square tests. The survey examined brand preference, feature
usefulness, motivations, perceived health behavior change, social sharing behaviors, and technical issues.

Results: 1n 2023, Apple (210/475, 44%) and Fitbit (101/475, 21%) were the most commonly used devices, compared with the
2016 survey where Fitbit (160/237, 68%) and Garmin devices (39/237, 17%) were most common. The median usage duration in
2023 was 18 months, significantly longer than the 7 months reported in 2016, with most users planning ongoing use. Usersin
both survey years reported greater improvements in physical activity than diet or sleep, despite lower improvement in physical
activity in 2023 compared with 2016, contrasted with greater perceived improvementsin diet and sleep. Social media sharing of
WAT datanotably roseto 73% (283/387) in 2023 from 35% (70/200) in 2016. However, reports of technical issuesand discomfort
increased, alongside adecrease in overall positive experiences. There was also a noticeabl e shift in discontinuation reasons, from
having learned everything possible in 2016 to dissatisfaction in 2023.

Conclusions: The study highlights significant shiftsin WAT usage, including extended use and evolving preferences for brands
and features. Therisein social media sharing indicates a deeper integration of WATsinto everyday life. However, user feedback
points to a need for enhanced design and functionality despite technological progress. These findings illustrate WAT’s potential
in health promotion, emphasizing the need for user-focused design in diverse populationsto fully realize their benefitsin enhancing
health behaviors.

(J Med Internet Res 2025;27:€56251) doi: 10.2196/56251
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Introduction

Lifestyle behaviors such as physical inactivity, sedentary
behavior, poor sleep quality, and unhealthy dietary habits
collectively contribute significantly to global morbidity and
mortality [1-4]. Current estimates suggest that 1.4 billion adults,
accounting for 27.5% of the globa adult population, do not
adhere to recommended physical activity guidelines [1],
increasing the risk of major noncommunicable diseases,
including coronary heart disease, stroke, type 2 diabetes,
cancers, and mental illness [5]. Sedentary behavior, which is
considered a distinct health risk factor, also contributes to
adverse health outcomes [6]. In addition, inadequate Sleep [7]
and suboptimal dietary patterns [8] are recognized as critical
determinants of poor health, influencing both physical and
mental well-being. Together, these lifestyle factors form a
quartet of behaviors that significantly impact global health,
underscoring the need for effective interventions and public
health strategies. Observation of daily living research
emphasizes the importance of individual’s understanding of
their everyday activities and their impact on their health [9].
Wearable activity trackers (WATS) are one method of tracking
activity, providing health insights and highlighting the potential
for targeted interventions to improve health and well-being.

WATSs have emerged as promising tools for enhancing health
behaviors. The WAT market is experiencing rapid growth,
valued at US $53.94 billion in 2023, and is projected to grow
from US $62.03 billion in 2024 to US $290.85 hillion by 2032
[10]. These devices, often worn on the wrist, are designed to
positively influence daily lifestyle behaviors by providing users
with avariety of health-related data, including metrics such as
step count, calories burned, heart rate, sleep patterns, stairs
climbed, and sedentary time. Assessment of physical activity
using WATSs tends to perform better in terms of validity and
reliability than self-report assessment [11,12], pointing to their
potential to improve activity surveillance and understanding of
how activity can impact health. Beyond tracking data, WATs
also incorporate behavior change techniques like goal setting,
feedback on progress, action planning, review of behavior goals,
the discrepancy between current behavior and godl,
self-monitoring of behavior, biofeedback, commitment, social
support, and rewards for achieving daily objectives, all designed
to promote healthier behaviors [13].

The effectiveness of WATsin increasing physical activity levels
and improving health across all age groups and in both healthy
and clinical populations is well-documented. An umbrella
review encompassing 719 primary studies demonstrated that
WAT-based interventions significantly improved physical
activity, daily step count, time spent in moderate to vigorous
physical activity, body composition, blood pressure, and fitness
among 163,992 participants [14]. There is also emerging
evidence regarding WAT's role in sleep improvement, with a
meta-analysis of 20 randomized controlled trials suggesting
significant improvements in sleep quality parameters [15].
Furthermore, extensive research has been conducted on the
reliability and validity of WATs[16,17].
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However, there has been relatively less focus on users
perceptions and experiences of WATs. A 2016 study with 133
participants recruited through Amazon Mechanical Turk
explored the well-being implications of these devices, revealing
that WATS could impact users' daily life experiences beyond
behavior change, providing psychological benefitsand fostering
a sense of relatedness [18]. Our group conducted a
cross-sectional survey in 2016 with 237 Australian adults,
examining user experiences with WATS, including usage
patterns, social mediadata sharing, perceived behavior changes,
and technical challenges [19]. We aso investigated the
emotional and psychological responses of usersto their activity
trackers, finding that most usersfelt empowered and motivated,
while some experienced negative emotions such as anxiety or
frustration [20]. Systematic literature reviews of studies
conducted up until 2017 [21], 2019 [22], and 2020 [23] have
examined various themes related to acceptability and user
experience using quantitative and qualitative methods. They
identified key issues in WAT user experience, including
preferred WAT features [23], how user motivation impacts user
experience [23], and how acceptance and usability research
provide important design implications[21]. Since these studies,
WATs have become more prevalent, and more diverse
populations may now be using them. With the regular release
of new model sfeaturing advanced capabilities, user experience
with WATsis likely to have evolved.

This study aims to understand current and former users
experiences of WATsin 2023 and compare these with our 2016
survey findings. Specifically, we will explore (1) patterns of
use (eg, length of use, features used), (2) perceived motivation
and behavior change, (3) practices and reasons underpinning
data sharing through social media, and (4) technical issuesand
other barriers to use. By comparing these results with our
previous survey [19], we hopeto provideinsightsthat will assist
clinicians in supporting patients through observation of daily
living, aswell asaid researchersin exercise physiology, physical
activity, and digital health considering WAT use in clinical or
genera populations.

Methods

Overview

Survey Instrument Development

An online survey instrument (Multimedia Appendix 1) was
developed to address the research objectives and was delivered
through Qualtrics. To alow for comparison, the survey items
were based on the Maher et a [19] 2016 survey, which was
developed in consultation with experts and showed test-retest
bivariate correlation coefficients ranging between r=0.30 and
0.81 for survey sections[19]. A total of 7 items were added or
edited to reflect recent advances in WAT features, such as
meditation, workouts, phone call or text messaging, contactless
payments, and calendar reminders. WATSs were defined in the
survey as any bodily-worn device that objectively measures
physical activity and provides feedback [24]. The test-retest
reliability of the 2023 survey was evaluated with a sample of
19 individuals (14 females, 4 males, and 1 nonbinary or third
gender) recruited through Facebook over a7 to 21-day interval,
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yielding bivariate correlation coefficients between r=0.45 and
0.79 across sections.

Participants

Overview

Participants were adults aged 18 and over who were either
current or former WAT users within the past 3 years and had
used the devicefor at least 1 month. Exclusion criteriaincluded
the use of health-related smartphone applications or software
without an associated WAT, WATSs not measuring or providing
physical activity feedback, and WATS not interacting with a
smartphone or compuiter.

To recruit a diverse, international participant pool, voluntary
response sampling was used using 2 platforms:

1. Amazon Mechanical Turk (MTurk): An Amazon-hosted
crowdsourcing service that offers rapid access to a varied
participant base. For this study, the Qualtrics survey link
was posted on MTurk.

2. Facebook: The survey was disseminated through various
community groups, the university research center’s social
media pages, and the research team’s profiles. To encourage
broader sharing, Facebook users who shared the post were
entered into adraw to win one of 2 Aus $100 (US $62.83)
retail gift vouchers.

Demographic Characteristics and WAT Usage

Participants' basic demographic information, including sex,
age, country of residence, and education level, was collected
through 4 items. They were asked about their current or former
use of aWAT, leading to respective survey variations. Questions
also covered the make and model of their WAT (open-ended),
duration of usage, and, for current users, the intended
continuation period.

Perceptions of Features

A total of 28 items asked current users about the frequency and
perceived usefulness of common WAT features like active
minutes, steps, stairs, sleep, heart rate, energy burned, energy
consumed (food), meditation, workouts, calls or texts,
contactless payment, calendar reminders, device connectivity,
and data sharing. Responses were recorded on a 5-point Likert
scale.

Behavior Change

Participants’ perceptions of health behavior change dueto WAT
use were explored through 4 items. A total of 3 items on a
5-point Likert scale measured agreement on improvements in
eating habits, physical activity, and sleep. In addition, 1 item
presented 4 graphical physical activity patternsfor participants
to identify their own physical activity changes while using a
WAT.

Motivation for Wearing a WAT

Participants chose their main motivation for using a WAT from
8 options, including fitness improvement, health monitoring,
appearance, activity tracking, social sharing, competition,
technology interest, or other (open-ended).

https://www.jmir.org/2025/1/e56251
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Data Usage and Sharing

A total of 2 items used a 5-point Likert scale to explore the
usefulness of WAT data for short-term and long-term
self-monitoring. Participants were asked what social networks
they share their activity datain and could select from 6 options
(tick al that apply), including “Facebook,” “Twitter,’
“Instagram,” “Within the activity tracker’s software,” “I don’t
share my activity data,” or “ Other (please specify).” Participants
were then asked why they share their data and could choose
from 6 options (tick all that apply), including “To share
progress,” “To compete with friends,” “To get encouragement
from others” “To motivate others” “I didn’'t share my data,”
or “Other (please specify).”

Practical |ssues

A total of 3 questions explored practical issuesrelated to using
WATSs. Both current and former users were asked if they had
any complaints about their WAT and were asked to select all
that applied from a multiple choice question, with responses
including “Technical issues,” “It fals off,” “It doesn't fit,” “It
isuncomfortable” “Lost it,” “Low battery life,” “ General wear
and tear,” “It often doesn't match my outfit,” “Problems with
the screen,” “Problems uploading the data to supporting
software,” “Problems interpreting the data,” “Problems with
navigation of supporting website and technology,” “Inaccurate
at recording data,” and “Other (please specify).” Participants
were asked to rate the extent to which they agreed their
experience using a WAT had been positive. Finaly, former
userswere asked to specify their reasonsfor discontinuing WAT
use from a list including device malfunction, insufficient use,
technical difficulties, unmet goals, personal didlike,
psychological impacts, and others (open-ended).

Data Quality Checking

After datacollection, signs of internet bot activity were detected
in the MTurk responses, notably identical and nonsensical
answers to open-ended questions (eg, responding “GOOD” to
a question asking what brand and model of WAT they use). To
ensure data integrity, we implemented quality-check processes
as recommended by Griffin et a [25]. Thisinvolved removing
responses with a Qualtrics reCAPTCHA score below 0.5,
indicating a higher risk of bot activity (on ascale of 0-1, where
1.0 indicates alow risk of bots, and 0.0 indicates a high risk of
bots[26,27]). Furthermore, responses completed unrealistically
quickly (less than 5 minutes) were excluded, considering the
average completion timewas 17 minutes. In addition, responses
with less than 5% survey completion were removed. These
quality-check processesfiltered out all the participantsinitially
suspected of being nongenuine.

Analysis

Data were downloaded into SPSS (version 26; IBM Corp) for
analysis. Categorical variables and ordinal variables were
analyzed using the frequency of responses and percentages,
while continuous variableswere analyzed using medians, means,
and ranges. Comparison between 2023 and 2016 WAT users

were examined using chi-square tests, with an a phaof .05 used
to denote statistical significance.
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Ethical Consider ations

Ethical approval for this cross-sectional, descriptive online
survey study was provided by the University of South Australia
Human Research Ethics Committee (204908). Data collection
took place from February to May 2023. As per ethica
requirements, the cover page of the survey contained detailed
information about the study, and completion of the online survey
was regarded as informed consent. Survey data were
de-identified.

Results

Demographic Characteristicsand WAT Usage

A total of 827 survey responses were received. However, 338
were excluded with suspected bot activity (reCAPTCHA scores
below 0.5 [n=208] and responses completed in less than 5
minutes [n=130]), and afurther 14 responses were excluded for

Table 1. Demographic characteristics of participants.

Beckett et &

having less than 5% of the survey completed. Consequently,
the analytic sample comprised 475 participants (280 recruited
through M Turk and 195 recruited through Facebook), with 387
(82%) current usersand 88 (18%) former users, whichissimilar
to the 2016 survey proportions of 84% (200/237) current and
16% (37/237) former users among 237 participants.

Table 1 presents the participants' characteristics. The majority
(219/475, 46.1%) were aged 25-34 years, and 60.8% (289/475)
were male. This contrasts with the 2016 survey, where the
majority were aged 18-24 years (75/237, 33.8%), and a greater
proportion (168/237, 70.9%) werefemale. The 2023 survey was
international, with 62% (292/475) of respondents from the
United States, 26% (122/475) from Australia, and 12% (61/475)
from other countriesincluding Albania, Armenia, and India. In
contrast, the 2016 survey was national, with al participants
from Australia

Demographic characteristics 2023 survey (n=475), n (%) 2016 survey (n=237),n (%) Pvaue  Chi-square (df)
Gender <.001 64.6 (2)
Male 289 (60.8) 69 (29.1)
Female 185 (38.9) 168 (70.9)
Nonbinary or third gender 1(0.2) _a
Age (years) <.001 47.8 (5)
18-24 69 (14.5) 75(33.8)
25-34 219 (46.1) 56 (25.2)
35-44 110 (23.2) 47 (21.2)
45-54 57 (12) 28 (12.6)
55-64 15 (3.2) 14 (6.3)
265 5(1) 21
Country <.001 349.3(2)
United States of America 292 (61.5) —
Australia 122 (25.7) 237 (100)
Other 61 (12.8) —
Education <.01 13.2 (4)
Primary school 2(0.4) —
High school 119 (25.1) 52 (21.9)
Vocational qudlification, trade school, community 49 (10.3) 42 (17.7)
college, certificate, diploma or apprenticeship
University bachelor’s degree 232 (48.8) 95 (40.1)
Postgraduate degree (eg, Master’s degree) 73 (15.4) 48 (20.3)

3ot available.

The 2023 survey results showed that Apple (210/475, 44%) was
the most popular WAT brand, followed by Fitbit (101/475,
21%), Garmin (92/475, 19%), Samsung (47/475, 10%), and
other brands (22/475, 5%). Thiswas a significant change from
2016, where Fithit dominated (160/237, 68%), followed by
Garmin (39/237, 17%), Apple (8/237, 3%), Samsung (4/237,

https://www.jmir.org/2025/1/e56251

2%), and other brands (26/237, 11%; P<.0001). The primary
method of acquisition in both years was purchase by the users
themselves (2023: 232/475, 49%; 2016: 134/237, 57%) or as
giftsfrom family members (2023: 136/475, 29%; 2016: 103/237,
44%)).

JMed Internet Res 2025 | vol. 27 | €56251 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

In terms of usage duration, current 2023 users reported using
their WATs for amedian of 18 months, while former users had
used them for amedian of 9 months. In 2016, current users had
amedian usage duration of 7 months, and former users had used
theirs for 5 months.

When current users from the 2023 survey were asked how long
they planned to use their WAT in the future, the most common
response was “indefinitely” (82/475, 21%). Similarly, current
users of the 2016 survey were a so asked how long they planned
to usetheir WATS, the most common response was >36 months,
which was the maximum duration response option in that survey.
Among former 2023 users, when asked if they would beinclined
to ever use a WAT again, 45% (39/88) somewhat agreed, and
40% (34/88) were neutral .

Table 2. Participant motivations for wearing a wearable activity tracker.

Beckett et &

M ativation and Behavior Change

In 2023, the most commonly cited motivations for using WATs
were improving health (239/475, 50%), monitoring activities
(221/475, 47%), and enhancing fitness (180/475, 38%; Table
2). The same 3 motivations were common in the 2016 survey,
though in a different order, with 2016 participants prioritizing
monitoring activity patterns (85/237, 36%), improving fitness
(65/237, 27%), and improving health (43/237, 18%). Nearly
one-third of 2023 respondents (147/475, 31%) reported
improving their appearance as a motivation for using a WAT,
compared with <1% in 2016. During analysis of the motivation
data, we noticed that the 2023 survey alowed multiple responses
for motivation, differing from the 2016 survey’s single-choice
format. Given this discrepancy, direct comparisons using
chi-square tests were not undertaken.

Primary motivation

2023 survey (N=475), n (%)

2016 survey (N=237), n (%)

To improve health 239 (50.3) 43(18.1)
To monitor activities 221 (46.5) 85 (35.9)
To improve fithess 180 (37.9) 65 (27.4)
To improve appearance 147 (30.9) 2(0.8)
To share my activity 126 (26.5) _a
To compete with family or friends 60 (12.6) 7(2.9)
To keep up with new technology 45 (9.5) 4(1.7)
Other 15 (3.9) 15 (6.3)
8ot available.

Table 3 presents the comparison of participants ratings
(percentage of participants responding somewhat agree or agree
strongly) for the usefulness of various WAT metrics in 2023
versus 2016. Notably, the perceived usefulness of the step count
feature significantly decreased from 94.5% (189/200) in 2016
to 65.9% (255/387) in 2023. Similar declines were seen in the
perceived usefulness of activity minutes (151/200, 75.5% in
2016 to 252/387, 65.2% in 2023), and stairs climbed (115/200,
57.5% in 2016 to 189/387, 48.9% in 2023). Conversely, the

usefulness rating for energy intake rose from 36% (72/200) in
2016 to 49.6% (192/387) in 2023. The heart rate feature also
showed a nonsignificant trend for increased perceived
useful ness, from 63% (126/200) in 2016 to 70.5% (273/387) in
2023. Infact, it wasthetop-rated useful featurein 2023. Ratings
for dleep features fell dightly (232/387, 59.9% in 2023 vs
132/200, 66% in 2016) while energy burned remained fairly
stable.

Table 3. Participant rating of usefulness of features (percentage reporting somewhat agree or agree strongly).

Feature 2023 survey (n=387), n (%) 2016 survey (n=200), n (%) P value Chi-square (df)
Heart rate 273 (70.5) 126 (63) .06 34(1)

Steps 255 (65.9) 189 (94.5) <.001 58.5 (1)
Active minutes 252 (65.2) 151 (75.5) .01 6.6 (1)

Sleep 232 (59.9) 132 (66) <.001 16.6 (1)
Energy burned 227 (58.6) 113 (56.5) 61 0.09 (1)
Energy consumed 192 (49.6) 72 (36) <.001 9.8(1)

Stairs 189 (48.9) 115 (57.5) 04 39(1)

Current WAT usersin 2023 generally agreed on the usefulness
of updated WAT features, with high ratings for workouts
(290/387, 75% somewhat or strongly agree), device connectivity
(263/387, 68%), receiving calls or text messages (249/387,

https://www.jmir.org/2025/1/e56251

64%), contactless payment (200/387, 52%), calendar reminders
(214/387, 55%), data sharing (193/387, 50%), and meditation
(193/387, 50%).
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Respondents were asked their opinions on the usefulness of
real-time monitoring and long-term monitoring features. While
the majority of 2023 participants somewhat or strongly agreed
that both real-time monitoring and long-term monitoring were
useful (57% and 58% agreement, respectively), the agreement
ratings have fallen since 2016, when the ratings for rea-time
and long-term monitoring were 84% and 72% agreement,
respectively.

Participants were asked whether they had changed their lifestyle
behaviorsasaresult of usingaWAT (Table4). In both the 2023

Beckett et &

and 2016 surveys, physical activity wasthe behavior respondents
were most likely to report having changed due to their WAT.
However, there was adlight reduction over timein the perceived
impact of WATs on enhancing physical activity, from 77%
(182/237) agreement in 2016 to 63% (300/475) agreement in
2023. In contrast, the perceived positive impact on diet increased
from 36% (85/237) in 2016 to 51% (244/475) in 2023. Similarly,
the percentage of participantswho felt their sleep improved due
to using a WAT rose from 22% (52/237) in 2016 to 42%
(200/475) in 2023.

Table 4. Perceived changein lifestyle behaviors since using a wearable activity tracker (percentage reporting somewhat agree or agree strongly).

Activity 2023 survey (n=475), n (%) 2016 survey (n=237), n (%) P value Chi-square (df)
Physical activity 300 (63) 182 (77) <.001 134 (1)
Diet 244 (51) 85 (36) <.001 15.2 (1)
Sleep 200 (42) 52 (22) <.001 28.1(1)

Social Featuresand Data Sharing

There has been a marked increase in the use of social media
platforms for sharing WAT data (Table 5). In 2023, Instagram
was used most by 44% (171/387) of participants, a sharp rise
from just 1% (2/200) in 2016. Facebook and Twitter saw similar
surges, with 36% (141/387) using Facebook (up from 7/200,
4% in 2016) and 35% (134/387) using Twitter (up from 1/200,
1% in 2016). All these increases were statistically significant.
Conversely, the proportion of participants not sharing their

Table 5. Sharing platforms and reasons for sharing data®

activity datadropped significantly from 65% (130/200) in 2016
to 27% (104/387) in 2023.

The motivations behind sharing data have also evolved. In 2023,
common reasons included sharing progress (145/387, 38%, up
from 18/200, 9% in 2016), receiving encouragement (137/387,
35%, up from 13/200, 7% in 2016), and motivating others
(138/387, 36%, up from 17/200, 8.5% in 2016). Competing
with friends was noted by 35% (134/387) in 2023, asignificant
increase from 17% (33/200) in 2016.

2023 survey (n=387), n (%) 2016 survey (n=200), n (%) Pvaue  Chi-square (df)
Sharing platform
Instagram 171 (44.1) 2(1) <.001 118.3 (1)
Facebook 141 (36.4) 7(35) <.001 75.8 (1)
Twitter 134 (34.6) 1(0.5) <.001 125.8 (1)
| don't share my activity data 104 (26.8) 130 (65) <.001 79.9(1)
Socia network within the wearable's software 113 (29.2) 70 (35) 15 2
Strava 5(1.3) 9(4.5) .01 5.8(1)
Other 3(0.8) 3(L5) 40 0.6 (1)
Reason for sharing data
To share progress 145 (37.5) 18(9) <.001 53.2(1)
To get encouragement from others 137 (35.4) 13(6.5) <.001 57.8 (1)
To motivate others 138 (35.6) 17 (8.5) <.001 50 (1)
To compete with friends 134 (34.6) 33(16.5) <.001 21.2(1)
| don't share data 104 (26.9) 154 (77) <.001 78.6 (1)
Other (please specify) 7(1.8) 4(2) .87 0.2(2)

Parti cipants were allowed to select multiple responses, and percentages reflect the number of parti cipants who selected each response option asaportion

of all participantsin that survey sample.

Technical Issuesand Barriers

Themajority of 2023 respondents agreed that they had an overall
positive experience using their WAT (322/475, 68% somewhat

https://www.jmir.org/2025/1/e56251

agree or agree strongly), though this was a decrease compared
with 2016 when 212 of 237 (89%) reported an overall positive

experience (x2,= 36.2; P<.001). The most common complaints
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in 2023 were short battery life (reported by 201/475, 21% of
participants), technical issues (cited by 91/475, 19%), and
general wear and tear (mentioned by 86/475, 18%; Table 6).
Generally, 2023 participants appeared to report slightly more
complaints than 2016 respondents. In contrast to this trend,

Table 6. Complaints about wearable activity tracker (WAT)2.

Beckett et &

problems with data uploading and inaccurate data recording
have decreased dlightly over time, from 19% (45/237) in 2016
to 10% (47/475) in 2023, and from 17% (39/237) in 2016 to
7% (32/475) in 2023, respectively.

Complaint 2023 survey (n=475), n (%) 2016 survey (n=237),n (%) Pvaue  Chi-square (df)
None 162 (34.1) 71 (30) 26 1.2(1)
Short battery life 102 (21.4) 48 (20) 4 0.1(2)
Technical issues 91 (19.1) 29 (12.2) .02 5.4 (1)
General wear and tear 86 (18.1) 32(135) A1 24(1)
It was or is uncomfortable 77 (16.2) 20(8.4) <.01 8.1(1)
It fell or falls off 75(15.7) 17(7.2) <.001 10.4 (1)
It didn’t or doesn’t fit 71 (14.9) _b <.001 39.3 (1)
It often didn’t or doesn’t match my ouitfit 64 (13.5) 44 (18.6) .07 31(2)
Problems with the screen 58 (12.2) 10 (4.2) <.001 11.6 (1)
Lost it 47 (9.9) 5(2.1) <.001 14.1(1)
Problems uploading the data to supporting software 47 (9.9) 45 (19) <.001 11.6 (1)
Problems interpreting the data 41 (8.6) 10 (4.2) .03 4.6 (1)
Problems with navigation of supporting website and tech- 35 (7.4) 16 (6.8) .76 09(1)
nology

Inaccurate at recording data 32 (6.7) 39 (16.5) <.001 16.6 (1)
Other (please specify) 21 (4.4) 27 (11.4) <.001 12.2(1)

Parti cipants were allowed to select multiple responses, and percentages reflect the number of parti cipants who sel ected each response option asaportion

of al participantsin that survey sample.
PNot available.

Former users were asked to identify why they no longer used
their WAT (Table 7). Among former WAT users in the 2023
survey, the main reasons for ceasing use were that their WAT
was broken (29/88, 33%), they did not like it (22/88, 25%), or
that it was lost (15/88, 17%), difficult to understand (15/88,
17%), or technical difficulties (15/88, 17%). Thiswas different
from the 2016 survey, where the main reasons former users
ceased using their WATSs were that they felt they had learned
everything they could from their WAT (11/37, 30%), their WAT

https://www.jmir.org/2025/1/e56251

was broken (8/37, 22%), or their WAT was not helping them
achievetheir goals (5/37, 14%). Thefindings appear to indicate
a shift in why users discontinue WAT usage, with increasing
reports of disliking the device (up from 2/37, 5% in 2016 to
22/88, 25% in 2023) and understanding difficulties (up to 2/37,
5% in 2016 to 15/88, 17% in 2023), and fewer users stopping
becausethey felt they had learned all they could from the device
(down from 11/37, 30% in 2016 to 5/88, 6% in 2023).
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Table 7. Former user’s reasons for ceasing use of wearable activity tracker (WAT)2.

Reasons to stop wearing tracker 2023 survey (n=88), n (%) 2016 survey (n=37),n (%) P vaue Chi-square (df)
It broke 29(33.3) 8(21.6) 20 1.6 (1)

I didn't like it 22(25.3) 2(5.4) .01 6.4 (1)
Got lost 15 (17.2) 4(10.8) 37 0.7 (1)
It was difficult to understand 15(17.2) 2(5.4) .08 31
Technical difficulties 15(17.2) 4(10.8) 37 0.7 (2)

| wasn't using it enough 14 (16.1) _b .01 6.6 (1)
It wasn't helping with my goals 12 (13.8) 5(13.5) .98 0.0(2)

| found it intrusive 10 (11.5) 3(8.1) .58 0.29 (1)
| was experiencing negative psychological impacts 8(9.2 3(8.1) .85 0.03(1)
| learned everything | could 5(5.7) 11 (29.7) <.001 134 (1)
Other 6 (6.9) 16 (43.2) <.001 23.8(1)

8Participants were allowed to select multiple responses, and percentages reflect the number of parti cipants who selected each response option asaportion

of al participantsin that subgroup.
®Not available.

Discussion

Principal Findings

This study set out to explore changes in user experiences,
preferences, and perceived impacts of WATsfrom 2016 to 2023.
We found significant shifts in brand preferences, with Apple
overtaking Fitbit as the most popular WAT brand by 2023. The
study found that, in general, WATSs are now being used for a
longer period compared with the previous survey. The sharing
of WAT data on social media platforms has surged, indicating
a greater integration of these devices into socia connectivity
and community engagement. While there was adecreasein the
perceived effectiveness of WATsin enhancing physical activity,
users reported increased positive impacts on diet and sleep
management. However, this was tempered by increased
complaints about technical issues and discomfort, as well as a
decline in overal positive user experience with WATSs. In
addition, we observed a shift in reasonsfor discontinuing WAT
use, with more usersin 2023 ceasing usage dueto dissatisfaction
with the device or its complexity. Possible reasons for the key
differences between responses in 2016 and responses in 2023
(P<.001) are summarized in Multimedia A ppendix 2 and further
discussed below.

The majority of current usersin the 2023 survey reported that
they had worn their WAT for a median duration of 18 months
and were planning on using their WATs indefinitely. This was
significantly greater than that of users in 2016, who reported
that they had worn their WATsfor 7 months and were planning
on using them for >3 years. Thisislikely due to WATs having
existed for a longer period, with more metrics and features
available, potentially increasing appeal and, therefore, long-term
usage. Most former usersin 2023 woretheir WATsfor amedian
duration of 9 months, with just over one-third reporting that
their device breaking was their main reason for ceasing use.
These findings confirm evidence that suggests WATs are often
abandoned due to technical malfunctions, including broken
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WATSs or battery issues [28]. In contrast, former users of the
2016 survey reported that they had worn their WAT for amedian
duration of 5 months, with the main reason for ceasing use being
that they had learned everything they could. It is possible that
enhancements in WATS over time, such as improved health
monitoring capabilities and integration with smartphones, have
increased the perceived value of the devices and made them
more valuable in people's lives [18]. These findings suggest
that continuous innovation in WAT features may play acrucial
rolein sustaining user interest and reducing disinterest or apathy
over time.

Despite the increase in duration of use, fewer users in 2023
reported having a positive experience with their WAT than in
2016, and in general, reported a greater number of complaints.
Short battery life was the most reported complaint in both 2016
and 2023, which remains consistent with research that suggests
battery capacity isone of the main user complaints and reasons
for abandonment [29]. In addition, complaints such astechnical
issues, wear and tear, comfort, the WAT falling off, problems
with the screen, and the ability to interpret the data were more
commonly reported in 2023. Thisincrease in complaints seems
counterintuitive, given that WAT s are now more advanced with
more features. Rising expectations may be behind this-asWATs
have become more advanced, user expectations might have
risen correspondingly, leading users to be more critical of their
devices. An alternative explanation isthat theinclusion of more
features can make WAT s more complex to use. Thiscomplexity
might lead to frustrations, especially among users who prefer
simpler, more intuitive interfaces. More advanced devices that
offer enhanced features may also explain a shift in user
preferences for Apple WATS, with features like call and text,
smart pay, and safety functions easily integrated into users
Apple technology ecosystems.

Whilst WATs track various health behaviors like physical
activity, diet, and sleep, physical activity remained the most
monitored behavior in both the 2016 and 2023 surveys. It was
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also the behavior most frequently reported as improved due to
WAT use, consistent with research highlighting WAT's
effectiveness in increasing physical activity across different
populations [14]. In 2023, there was an increase in perceived
change in diet and sleep since using a WAT, suggesting that
WATs have the potential to influence a range of lifestyle
behaviors, and users may benefit more from the advanced
features included in more recent models.

Interestingly, athough the perceived change in diet and sleep
since using a WAT increased between 2016 and 2023, and the
perceived usefulness of energy consumed also increased, sleep
was considered less useful in 2023. Heart rate monitoring was
considered the most useful feature in 2023, a shift from 2016
when step count was rated highest. These findings may reflect
the increased popularity of fitness activities emphasizing heart
rate, such as high-intensity interval training, or other activities
that do not record steps, such as strength training. Previous
research suggests that resting and exercise-related heart rate
measures are considered useful asthey provide noninvasive and
time-efficient insights into aerobic fitness, recovery, and
performance [30]. This trend in the evolving usage of WATS,
with a focus on heart rate monitoring over steps, suggests a
broader shift in user health priorities and fitness trends,
mirroring the advancements in wearable technology and its
increased capability to provide detail ed, fitness-specific metrics
that cater to modern exercise regimens and health awareness.

Participants in the 2023 survey were notably more inclined to
share data on mainstream social networks like Instagram,
Facebook, and Twitter, a change from the 2016 survey. This
shift contrasts with earlier research suggesting a preference for
sharing on niche physical activity socia networks[31,32]. This
increase in sharing on broader platforms may be attributed, at
least in part, to acontinued increase in social mediausage from
2.73 billion usersin 2017 to 4.59 hillion usersin 2023 [33]. In
particular, Instagram has a strong fitness subculture [34]. The
rise of fitness influencers and communities on these platforms
may also encourage users to share their data more openly. In
addition, there seems to be an evolving perception of sharing
fitness data, now viewed as a motivational and supportive tool,
possibly amplified by the COVID-19 pandemic’s push for social
connectedness during periods of isolation [35].

Strengths and Limitations

This study has several strengths. First, the longitudinal,
cross-sectional design alowed us to compare WAT user
experience from 2016 to 2023, offering a valuable perspective
on the evolution of user preferences and practices over time.
The 2023 study attracted alarge and diverse sample, enhancing
the generalizability of our findings. We considered the
perspectives of both current and former WAT users and
examined various facets of WAT usage, including brand
preference, feature utility, motivations, social sharing behaviors,
and technical issues. In addition, our study was rigorousin its
methodology, using an existing survey tool, conducting
test-retest analysis, and implementing extensive data quality
checks.

Limitations must also be acknowledged. As a survey, data are
self-reported, which introduces the possibility of biases as
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participantsmay over or underestimatetheir usage or satisfaction
with their WATs due to factors such as factors such as
misremembering past experience, social desirability, or
acquiescence. Nonresponse bias could a so be present. Response
options for the item “How long did you use your wearable?’
differed between the 2016 and 2023 surveys, which may have
introduced some bias. Although the sample was large and
diverse, the findings may not be entirely generalizable to all
WAT users, especially those in different geographical locations
or demographic groups not adequately represented in the sample.
There was avery low representation of older adultsin both the
2016 and 2023 surveys. This differs from other studies, where
older adults are among the most studied groupsfor acceptability
studies. This discrepancy may be explained by our recruitment
methods, which utilized social media and MTurk to recruit
existing users of WATs. These platforms potentially reach
younger and middle-aged adults more readily than older adults.
In contrast, many evaluations of mHealth acceptability in older
adults are linked to interventional studies where devices are
provided directly to participants by researchers. This approach
might better engage older adults, who may be less likely to
participate in online surveys but more receptive to direct
intervention studies. In addition, there were some demographic
differences between the survey years that could have impacted
the findings. For example, the 2023 survey involved an
international sample, whereas the 2016 survey involved only
Australians. The 2023 survey also had proportionally more
males than the 2016 survey. The use of multivariable analysis
methods would have enabled examination of the effects of these
cohort differences but was not possible dueto the unavail ability
of theindividual-level datafrom the 2016 survey. We conducted
our analyses using the summary dataavailable, which till offers
valuableinsightsinto the trends and changes over time. Another
limitation of the study includes the presence of numerous
internet bots from M Turk that had completed the 2023 survey.
Although we conducted data quality checking, concerns have
been raised about MTurk, including self-misrepresentation,
self-selection bias, English language fluency, and inattention,
which may impact a study’s validity [36].

Implications for Research and Practice

A key overal finding in this study is that the use of WATs is
shifting—including a shift in brand preference toward Apple,
ashift inthe metricsvalued by usersaway from simple physical
activity monitoring features, and toward more detailed metrics
such as heart rate tracking, diet, and sleep tracking. People are
also sharing their data differently, with increased sharing of
WAT data on social media platforms like Instagram. These
findings could inform behavioral health interventions. Health
promotion researchers might consider integrating WATS into
health promotion and disease prevention strategies, given their
potential to positively influence lifestyle behaviors. There is
also the potentia for including sedentary behavior as a metric
for usersto track, given itsimportance for health and inclusion
in physical activity guidelines. In addition, if patientsarewilling
to discuss their WAT information with health professionals,
there is the potential for integrating WATSs into health care,
providing insights into how different activities and behaviors
affect health and well-being and facilitating shared goal setting
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and monitoring. However, researchers and health professionals
seeking to use WATS with research participants and patients
should be cognizant of the common usability complaints, such
asbattery life and ease of use, since these aspects may be crucial
in the long-term adherence to WAT-based programs.

Future research should look to examine WAT user preferences
and practices with diverse populations, including different age
groups, geographical locations, and health statuses, to provide
a more comprehensive understanding of WAT usage patterns
and preferences across a broader demographic. In addition,
given the recent increase in sharing WAT data on social media
between 2016 and 2023, studiesinvestigating the psychological
and behavioral impacts of sharing WAT data on social media
platformswould be valuable. Research could explore how social
sharing influences motivation, behavior change, and community
building in the context of health and fitness. Such findings could
influence the development of interventions incorporating the
use of WATs for healthy lifestyle behaviors. In addition, given
the increase in complaints about technical issues and device
comfort, research focusing on user interface design and
ergonomic improvements in WATS could be beneficial. This
would need to be done in partnership with WAT manufacturers
to inform future product development.

Implications for WAT Design

Our study highlights several key insightsthat are highly relevant
for companies involved in the design and development of
WATs. The most common complaint from users at both time
points was short battery life. Manufacturers should prioritize
advancementsin battery technology to extend thelife of WATs
between charges to enhance user satisfaction and device
adherence. In addition, more usersin 2023 reported discomfort
and issues with the fit of their devices than in 2016. This could
be due to increased battery size or change in device shape due
to, for example, the addition of heart rate monitors in more
models. Companies should focus on ergonomic designs that
offer better comfort for long-term wear, such as adjustable
bands, lightweight materials, and options for different wrist
sizes.

Technical reiability also emerged as a crucia area for
improvement. Although less common in 2023 than in 2016,

Data Availability
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users frequently mentioned issues with data accuracy and
connectivity problems. Improving the reliability and accuracy
of WAT sensors and ensuring seamless connectivity with other
devicesare essential for maintaining user trust and encouraging
continued usage. Furthermore, the shift in user preference
toward advanced health metrics like heart rate monitoring over
basic step counts indicates that users are seeking more
sophisticated health insights. Companies should continue to
develop and highlight features that provide deeper health
analytics, such as heart rate variability, stress levels, and sleep
quality.

To address these needs effectively, manufacturers should invest
in user education and support. Providing comprehensive
tutorials, user guides, and customer support can help mitigate
issuesrelated to device complexity and usahility, enabling users
to understand and make the most of their WAT features. By
addressing key areas such as battery life, comfort, technical
reliability, and advanced health metrics, companies can enhance
the user experience and ensure long-term device adoption,
positioning WATSs as valuable tools for health and fitness.

Conclusions

In conclusion, this study has provided insightsinto the evolving
landscape of WAT usage from 2016 to 2023. The shift in brand
preferencetoward Appleand the longer usage duration indicate
amaturing market and evolving user needs. Notably, the surge
in sharing WAT data on platformslike Instagram highlightsthe
increasing social aspect of health monitoring. However, despite
technological advancements, therisein user complaintsand the
shift in reasons for discontinuation emphasize the need for
improvements in WAT design and functionality. These trends
underscore the growing importance of integrating sophisticated
health metrics such as heart rate monitoring, which aligns with
the rising popularity of specific fitness activities and a broader
shift in health and wellness culture. As WATSs become more
embedded in users daily lives, their role in health promotion
and behavioral change becomesincreasingly significant. Future
research should continueto explore these dynamics, particularly
focusing on diverse populations and the psychological impacts
of social sharing, to further understand and optimize the
potential of WATSs in supporting users' health and well-being.

The datasets used and/or analyzed during this study are available from the corresponding author on reasonable request.

Authors Contributions

All authors made substantial contributions to this study and approved the final manuscript. CM conceptualized the study and
oversaw the project. DB, CM, RC, and K'S contributed to the study design. DB led therecruitment. DB, CM, RC, and KS oversaw
data collection and interpretation. DB performed data analysis. DB, CM, RC, and K S contributed to manuscript preparation and

interpretation.

Conflictsof Interest
None declared.

Multimedia Appendix 1
Survey instrument.

https://www.jmir.org/2025/1/e56251

JMed Internet Res 2025 | vol. 27 | €56251 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Beckett et &

[DOCX File, 735 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Summary of key changes between 2016 and 2023 and related insights.
[DOCX File, 26 KB-Multimedia Appendix 2]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Global statusreport on physical activity 2022. World Health Organization. URL: https.//www.who.int/teams/heal th-promotion/
physical-activity/global -status-report-on-physi cal -activity-2022 [accessed 2022-10-19]

GBD 2017 Diet Collaborators. Health effects of dietary risksin 195 countries, 1990-2017: a systematic analysis for the
global burden of disease study 2017. Lancet. 2019;393(10184):1958-1972. [FREE Full text] [doi:
10.1016/S0140-6736(19)30041-8] [Medline: 30954305]

Li J, Cao D, Huang Y, Chen Z, Wang R, Dong Q, et a. Sleep duration and health outcomes: an umbrellareview. Sleep
Breath. 2022;26(3):1479-1501. [doi: 10.1007/s11325-021-02458-1] [Medline: 34435311]

Biswas A, Oh PI, Faulkner GE, Baja RR, Silver MA, Mitchell MS, et a. Sedentary time and its association with risk for
disease incidence, mortality, and hospitalization in adults. a systematic review and meta-analysis. Ann Intern Med.
2015;162(2):123-132. [doi: 10.7326/M14-1651] [Medline: 25599350]

Katzmarzyk PT, Friedenreich C, ShiromaEJ, Lee IM. Physical inactivity and non-communicable disease burden in
low-income, middle-income and high-income countries. Br J Sports Med. 2022;56(2):101-106. [FREE Full text] [doi:
10.1136/bjsports-2020-103640] [Medline: 33782046]

Park JH, Moon JH, Kim HJ, Kong MH, Oh Y H. Sedentary lifestyle: overview of updated evidence of potential health risks.
Korean J Fam Med. 2020;41(6):365-373. [FREE Full text] [doi: 10.4082/kjfm.20.0165] [Medline: 33242381]

Chaput JP, Dutil C, Featherstone R, Ross R, Giangregorio L, Saunders TJ, et a. Sleep timing, sleep consistency, and health
in adults: a systematic review. Appl Physiol Nutr Metab. 2020;45(10 (Suppl. 2)):S232-S247. [FREE Full text] [doi:
10.1139/apnm-2020-0032] [Medline: 33054339]

Morze J, Danielewicz A, Hoffmann G, Schwingshackl L. Diet quality as assessed by the Healthy Eating Index, Alternate
Healthy Eating Index, Dietary Approachesto Stop Hypertension score, and health outcomes. a second update of asystematic
review and meta-analysis of cohort studies. J Acad Nutr Diet. 2020;120(12):1998-2031.€15. [FREE Full text] [doi:
10.1016/j.jand.2020.08.076] [Medline: 33067162]

BackonjaU, Kim K, Casper GR, Patton T, Ramly E, Brennan PF. Observations of daily living: putting the 'personal’ in
personal health records. NI 2012 (2012). 2012;2012:6. [FREE Full text] [Medline: 24199037]

Fitness tracker market: 2024-2032. Fortune Business Insights. URL: https.//www.fortunebusi nessinsights.com/toc/
fitness-tracker-market-103358 [accessed 2025-06-24]

Prince SA, Cardilli L, Reed JL, Saunders TJ, Kite C, Douillette K, et al. A comparison of self-reported and device measured
sedentary behaviour in adults: a systematic review and meta-analysis. Int J Behav Nutr Phys Act. 2020;17(1):31. [FREE
Full text] [doi: 10.1186/s12966-020-00938-3] [Medline: 32131845]

Prince SA, Adamo KB, Hamel ME, Hardt J, Connor Gorber S, Tremblay M. A comparison of direct versus self-report
measures for assessing physical activity in adults: a systematic review. Int J Behav Nutr Phys Act. 2008;5:56. [FREE Full
text] [doi: 10.1186/1479-5868-5-56] [Medline: 18990237]

Diking P, Tafler M, Wallmann-Sperlich B, Sperlich B, Kleih S. Behavior change techniques in wrist-worn wearables to
promote physical activity: content analysis. IMIR mHealth uHealth. 2020;8(11):€20820. [FREE Full text] [doi:
10.2196/20820] [Medline: 33211023]

Ferguson T, Olds T, Curtis R, Blake H, Crozier AJ, Dankiw K, et al. Effectiveness of wearable activity trackersto increase
physical activity and improve health: a systematic review of systematic reviews and meta-analyses. Lancet Digit Health.
2022;4(8):e615-e626. [FREE Full text] [doi: 10.1016/S2589-7500(22)00111-X] [Medline: 35868813]

Lai MYC, Mong MSA, Cheng LJ, Lau Y. The effect of wearable-delivered deep interventions on sleep outcomes among
adults: a systematic review and meta-analysis of randomized controlled trials. Nurs Health Sci. 2023;25(1):44-62. [doi:
10.1111/nhs.13011] [Medline: 36572659]

Fuller D, Colwell E, Low J, Orychock K, Tobin MA, Simango B, et a. Reliability and validity of commercially available
wearable devices for measuring steps, energy expenditure, and heart rate: systematic review. IMIR mHealth uHealth.
2020;8(9):€18694. [FREE Full text] [doi: 10.2196/18694] [Medline: 32897239]

Feehan LM, Geldman J, Sayre EC, Park C, Ezzat AM, Yoo JY, et a. Accuracy of Fithit devices: systematic review and
narrative syntheses of quantitative data. IMIR mHealth uHealth. 2018;6(8):€10527. [FREE Full text] [doi: 10.2196/10527]
[Medline: 30093371]

Karapanos E, Gouveia R, Hassenzahl M, Forlizzi J. Wellbeing in the making: peoples’ experiences with wearable activity
trackers. Psychol Well Being. 2016;6:4. [FREE Full text] [doi: 10.1186/s13612-016-0042-6] [Medline: 27376017]

Maher C, Ryan J, Ambrosi C, Edney S. Users' experiences of wearable activity trackers: a cross-sectional study. BMC
Public Health. 2017;17(1):880. [FREE Full text] [doi: 10.1186/s12889-017-4888-1] [Medline: 29141607]

https://www.jmir.org/2025/1/e56251 JMed Internet Res 2025 | vol. 27 | €56251 | p. 11

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v27i1e56251_app1.docx&filename=468d55c77304e30aaa298ed9f1f89bba.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56251_app1.docx&filename=468d55c77304e30aaa298ed9f1f89bba.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56251_app2.docx&filename=be471521dcdb8c759e87de8d94bcc9aa.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56251_app2.docx&filename=be471521dcdb8c759e87de8d94bcc9aa.docx
https://www.who.int/teams/health-promotion/physical-activity/global-status-report-on-physical-activity-2022
https://www.who.int/teams/health-promotion/physical-activity/global-status-report-on-physical-activity-2022
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(19)30041-8
http://dx.doi.org/10.1016/S0140-6736(19)30041-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30954305&dopt=Abstract
http://dx.doi.org/10.1007/s11325-021-02458-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34435311&dopt=Abstract
http://dx.doi.org/10.7326/M14-1651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25599350&dopt=Abstract
https://europepmc.org/abstract/MED/33782046
http://dx.doi.org/10.1136/bjsports-2020-103640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782046&dopt=Abstract
https://europepmc.org/abstract/MED/33242381
http://dx.doi.org/10.4082/kjfm.20.0165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33242381&dopt=Abstract
https://cdnsciencepub.com/doi/abs/10.1139/apnm-2020-0032?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1139/apnm-2020-0032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33054339&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2212-2672(20)31157-6
http://dx.doi.org/10.1016/j.jand.2020.08.076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33067162&dopt=Abstract
https://europepmc.org/abstract/MED/24199037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24199037&dopt=Abstract
https://www.fortunebusinessinsights.com/toc/fitness-tracker-market-103358
https://www.fortunebusinessinsights.com/toc/fitness-tracker-market-103358
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-020-00938-3
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-020-00938-3
http://dx.doi.org/10.1186/s12966-020-00938-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32131845&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-5-56
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-5-56
http://dx.doi.org/10.1186/1479-5868-5-56
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18990237&dopt=Abstract
https://mhealth.jmir.org/2020/11/e20820/
http://dx.doi.org/10.2196/20820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33211023&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-7500(22)00111-X
http://dx.doi.org/10.1016/S2589-7500(22)00111-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35868813&dopt=Abstract
http://dx.doi.org/10.1111/nhs.13011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36572659&dopt=Abstract
https://mhealth.jmir.org/2020/9/e18694/
http://dx.doi.org/10.2196/18694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32897239&dopt=Abstract
https://mhealth.jmir.org/2018/8/e10527/
http://dx.doi.org/10.2196/10527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30093371&dopt=Abstract
https://europepmc.org/abstract/MED/27376017
http://dx.doi.org/10.1186/s13612-016-0042-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27376017&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4888-1
http://dx.doi.org/10.1186/s12889-017-4888-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29141607&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Beckett et &

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

Ryan J, Edney S, Maher C. Anxious or empowered? A cross-sectional study exploring how wearable activity trackers make
their ownersfeel. BMC Psychol. 2019;7(1):42. [FREE Full text] [doi: 10.1186/s40359-019-0315-y] [Medline: 31269972]
Shin G, Jarrahi MH, Fei Y, Karami A, Gafinowitz N, Byun A, et al. Wearable activity trackers, accuracy, adoption,
acceptance and health impact: a systematic literature review. J Biomed Inform. 2019;93:103153. [FREE Full text] [doi:
10.1016/}.jbi.2019.103153] [Medline: 30910623]

Germini F, Noronha N, Borg Debono V, Abraham Philip B, Pete D, Navarro T, et a. Accuracy and acceptability of
wrist-wearable activity-tracking devices: systematic review of theliterature. JMed Internet Res. 2022;24(1):€30791. [FREE
Full text] [doi: 10.2196/30791] [Medline: 35060915]

Moore K, O'Shea E, Kenny L, Barton J, Tedesco S, SicaM, et a. Older adults' experiences with using wearable devices:
gualitative systematic review and meta-synthesis. IMIR Mhealth Uhealth. 2021;9(6):e23832. [FREE Full text] [doi:
10.2196/23832] [Medline: 34081020]

LewisZH, Pritting A, Picazo AL, JeanMarie-Tucker M. The utility of wearablefitnesstrackersand implicationsfor increased
engagement: an exploratory, mixed methods observational study. Digit Health. 2020;6:2055207619900059. [ FREE Full
text] [doi: 10.1177/2055207619900059] [Medline: 31976079]

Griffin M, Martino RJ, LoSchiavo C, Comer-Carruthers C, Krause KD, Stults CB, et al. Ensuring survey research data
integrity in the eraof internet bots. Qual Quant. 2022;56(4):2841-2852. [FREE Full text] [doi: 10.1007/s11135-021-01252-1]
[Medline: 34629553]

Google Developers. reCAPTCHA v3: interpreting the score. URL: https://devel opers.googl e.com/recaptcha/docs/
v3#interpreting_the score [accessed 2025-08-01]

Fraud detection. Qualtrics. URL: https.//www.qualtrics.com/support/survey-platf orm/survey-modul e/survey-checker/
fraud-detection/ [accessed 2025-08-01]

Hermsen S, Moons J, Kerkhof P, Wiekens C, De Groot M. Determinantsfor sustained use of an activity tracker: observational
study. IMIR mHealth uHealth. 2017;5(10):e164. [FREE Full text] [doi: 10.2196/mhealth.7311] [Medline: 29084709]
Kononova A, Li L, Kamp K, Bowen M, Rikard RV, Cotten S, et a. The use of wearable activity trackers among older
adults: focus group study of tracker perceptions, motivators, and barriersin the maintenance stage of behavior change.
JMIR mHealth uHealth. 2019;7(4):e9832. [FREE Full text] [doi: 10.2196/mhealth.9832] [Medline: 30950807]

Schneider C, Hanakam F, Wiewelhove T, Déweling A, Kellmann M, Meyer T, et al. Heart rate monitoring in team sports-A
conceptual framework for contextualizing heart rate measures for training and recovery prescription. Front Physiol.
2018;9:639. [FREE Full text] [doi: 10.3389/fphys.2018.00639] [Medline: 29904351]

Chang RCS, Lu HP, Yang P, Luarn P. Reciprocal reinforcement between wearable activity trackers and social network
services in influencing physical activity behaviors. IMIR mHealth uHealth. 2016;4(3):e84. [EREE Full text] [doi:
10.2196/mhealth.5637] [Medline: 27380798]

Shih P, Han K, Poole E, Rosson M, Carrol J. Use and adoption challenges of wearable activity trackers. 2015. Presented
at: iConference 2015; 24-27 March 2015; Newport Beach, California. URL: https://www.researchgate.net/publication/
268746784 Use and_adoption challenges of wearable activity trackers

Number of social media users worldwide from 2017 to 2027. Statista. URL : https.//wwuwv.statista.com/statistics/278414/
number-of-worldwide-social-network-users/ [accessed 2025-08-10]

CurtisRG, Prichard |, Gosse G, Stankevicius A, Maher CA. Hashtag fitspiration: credibility screening and content analysis
of Instagram fitness accounts. BMC Public Health. 2023;23(1):421. [FREE Full text] [doi: 10.1186/s12889-023-15232-7]
[Medline: 36864397]

ZuoY, MaY, Zhang M, Wu X, Ren Z. The impact of sharing physical activity experience on socia network sites on
residents social connectedness:a cross-sectional survey during COVID-19 socia quarantine. Global Health. 2021;17(1):10.
[FREE Full text] [doi: 10.1186/s12992-021-00661-z] [Medline: 33430894]

AguinisH, Villamor I, Ramani RS. MTurk Research: review and recommendations. J Manage. 2020;47(4):823-837. [doi:
10.1177/0149206320969787]

Abbreviations

MTurk: Mechanical Turk
WAT: wearable activity tracker

https://www.jmir.org/2025/1/e56251 JMed Internet Res 2025 | vol. 27 | €56251 | p. 12

RenderX

(page number not for citation purposes)


https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-019-0315-y
http://dx.doi.org/10.1186/s40359-019-0315-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31269972&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30071-1
http://dx.doi.org/10.1016/j.jbi.2019.103153
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30910623&dopt=Abstract
https://www.jmir.org/2022/1/e30791/
https://www.jmir.org/2022/1/e30791/
http://dx.doi.org/10.2196/30791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35060915&dopt=Abstract
https://mhealth.jmir.org/2021/6/e23832/
http://dx.doi.org/10.2196/23832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34081020&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/2055207619900059?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/abs/10.1177/2055207619900059?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207619900059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31976079&dopt=Abstract
https://europepmc.org/abstract/MED/34629553
http://dx.doi.org/10.1007/s11135-021-01252-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34629553&dopt=Abstract
https://developers.google.com/recaptcha/docs/v3#interpreting_the_score
https://developers.google.com/recaptcha/docs/v3#interpreting_the_score
https://www.qualtrics.com/support/survey-platform/survey-module/survey-checker/fraud-detection/
https://www.qualtrics.com/support/survey-platform/survey-module/survey-checker/fraud-detection/
https://mhealth.jmir.org/2017/10/e164/
http://dx.doi.org/10.2196/mhealth.7311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29084709&dopt=Abstract
https://mhealth.jmir.org/2019/4/e9832/
http://dx.doi.org/10.2196/mhealth.9832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30950807&dopt=Abstract
https://europepmc.org/abstract/MED/29904351
http://dx.doi.org/10.3389/fphys.2018.00639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29904351&dopt=Abstract
https://mhealth.jmir.org/2016/3/e84/
http://dx.doi.org/10.2196/mhealth.5637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27380798&dopt=Abstract
https://www.researchgate.net/publication/268746784_Use_and_adoption_challenges_of_wearable_activity_trackers
https://www.researchgate.net/publication/268746784_Use_and_adoption_challenges_of_wearable_activity_trackers
https://www.statista.com/statistics/278414/number-of-worldwide-social-network-users/
https://www.statista.com/statistics/278414/number-of-worldwide-social-network-users/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-15232-7
http://dx.doi.org/10.1186/s12889-023-15232-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36864397&dopt=Abstract
https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-021-00661-z
http://dx.doi.org/10.1186/s12992-021-00661-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33430894&dopt=Abstract
http://dx.doi.org/10.1177/0149206320969787
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Beckett et &

Edited by J Khuntia; submitted 10.01.24; peer-reviewed by C Budhathoki, P Crisford; comments to author 29.05.24; revised version
received 08.07.24; accepted 25.11.24; published 13.02.25

Please cite as.

Beckett D, Curtis R, Szeto K, Maher C

Changing User Experience of Wearable Activity Monitors Over 7 Years: Repeat Cross-Sectional Survey Study
J Med Internet Res 2025;27:€56251

URL: https://www.jmir.org/2025/1/€56251

doi: 10.2196/56251

PMID:

©Darcy Beckett, Rachel Curtis, Kimberley Szeto, Carol Maher. Originally published in the Journal of Medical Internet Research
(https://www.jmir.org), 13.02.2025. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journa of Medical Internet Research (ISSN 1438-8871), is properly
cited. The complete bibliographicinformation, alink to theoriginal publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2025/1/e56251 JMed Internet Res 2025 | vol. 27 | €56251 | p. 13
(page number not for citation purposes)

RenderX


https://www.jmir.org/2025/1/e56251
http://dx.doi.org/10.2196/56251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

