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Abstract

Background: Physical inactivity isasignificant public health concern, particularly among women in the United States. Wearable
activity trackers (WATS) have been proposed as a potential solution to increase awareness of and engagement in physical activity
(PA). However, to be effective, WATs must include features and designs that encourage daily use.

Objective: This study aims to explore the features and designs of WATSs that appeal to women and determine whether devices
with these attributes are effective motivators for women to be physicaly active.

Methods: A mixed methods study guided by the self-determination theory was conducted among 15 women. Participantstrialed
3 WATswith influencein their respective accessory domains: Apple Watch for the wrist; Oura Ring for the finger; and Bellabeat
Leaf Urban for multiple sites (it can be worn as a bracel et, necklace, or clip). Participants documented their daily PA levelsand
rated their satisfaction with each device's comfort, features, and motivational effect. Focus groups were also conducted to gather
additional feedback and experiences within the a priori areas of comfort, features, and motivation.

Results. Behavioral Regulation in Exercise Questionnaire-2 scoresindicated that most participants (14/15, 93%) were motivated
at baseline (amotivation score: mean 0.13, SD 0.45), but on average, participants did not meet the national minimum PA guidelines
according to the self-reported Physical Activity Vital Sign questionnaire (moderate to vigorous PA score: mean 144, SD 97.5
min/wk). Mean WAT wear timewas 16.9 (SD 4.4) hours, 19.4 (SD 5.3) hours, and 20.4 (SD 4.7) hoursfor Apple Watch, Bellabeat
Leaf Urban, and Oura Ring, respectively. During focus groups, participants reinforced their quantitative ratings and rankings of
the WAT s based on personal experiences. Participants shared a variety of both activity-related and non—activity-related features
that they look for in a motivating device. When considering what the ideal WAT would be for a woman, participants suggested
features of (1) comfort, (2) extended battery life, (3) durability, (4) immediate PA feedback, (5) intuitive PA sensing, and (6)
programmability.

Conclusions:. This study is the first to specifically address women's experiences with and preferences for different types of
WATs. Those who work with women should realize how they view WATSs and the role they play in motivation to be active.

(IMIR Form Res 2023;7:e48704) doi: 10.2196/48704

KEYWORDS
physical activity; women; motivation; wearable activity trackers; mobile health; mHealth; self-determination; mobile phone

https:/formative.,jmir.org/2023/1/e48704 JMIR Form Res 2023 | vol. 7 | e48704 | p. 1
(page number not for citation purposes)


mailto:neil-peterson@byu.edu
http://dx.doi.org/10.2196/48704
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Introduction

Background

Women are morelikely to enjoy optimal health when they meet
the physical activity (PA) recommendations, which include the
integration of |eisure-time exercise and reduction of sedentary
behavior. The US Department of Health and Human Services
recommends adults to achieve the equivalent of 150 to 300
minutes of moderate intensity exercise in aweek [1]. Meeting
these PA guidelines reduces the risk of developing chronic
conditions such as diabetes, dementia, cancers, cardiovascular
disease, and depression [2-4]. PA decreases the severity of
existing illness and considerably reduces the risk of mortality
from any cause [5-7]. Despite the health benefits of regular PA,
most adults PA levels remain insufficient [1]. Americans
experience an excessive amount of sedentary behavior,
averaging 9.5 hours per day [8]. Just more than half (1718/3305,
51.98%) of American women get the recommended amount of
PA [9], and worldwide, women of al ages are less physically
active than their male counterparts [7,10]. Despite decades of
research efforts and the devel opment of national PA guidelines,
insufficient PA is a persistent problem that accounts for US
$117 billion in health care costs annually [11].

The reason that women engage in less PA than men is not well
understood. Studies have compared the types of activities,
rewards, or pressures that motivate women and men to be
physically active [12-14] and studied environmental,
demographic, and psychosocial barriersto PA [15,16]. Results
reveal various limiting factors to PA among women. For
example, time constraints are a barrier to PA once women
transition from school to the workplace and begin fulfilling
multiple roles and responsibilities [17,18]. Lack of intrinsic
motivation to replace sedentary behavior with PA is aso a
limiting factor [15,16].

Wearable activity trackers (WATs)—devices that monitor and
incentivize activity—may motivate women to monitor and make
PA apart of their daily routine[19,20]. WAT s provide practical
PA data (step counts, calories burned, and active time), and
most give personalized promptsto stand or move based on daily
goas and progress. In a 2019 Gallup poll, one-third of
Americansreported having worn aWAT or having tracked their
health statistics on a mobile app before, and most current or
former users of WATs reported finding them “very” or
“somewhat” helpful [21]. Similarly, recent studies have shown
that individualswho wear WAT s have increased self-awareness
of PA and acknowledge that trackers may be a motivational
tool to improve PA behaviors [22,23]. Wearing WATS daily
optimizestheir effectivenessand leadsto sustained PA behaviors
[24-26]. Thus, ideal WATSs should have features and designs
that encourage daily use.

Most WAT users are women [21]. Despite the technical
advances of WATSs, some women describe them as bulky,
unattractive, and uncomfortable, often resulting in disuse and
abandonment [22,23,27]. In recent years, developers have
released several new styles of WATSs such as necklaces, rings,
earrings, bracelets, and conceal able clips. With these variations
being available, WATs may be an untapped resource for

https://formative.jmir.org/2023/1/e48704

Peterson et al

motivating women to be active. Considering the value of PA
and WATS potentia to improve PA motivation, it isimportant
to learn what types of WATs women are willing to adopt. The
purpose of this study was to explore the features and designs
of WATs that appeal to women and determine whether devices
with these attributes are effective motivators for women to be
physically active. This study is the first to specifically address
women'’s experiences in using and preferences for different
types of WATS.

Theoretical Frameworks

According to apsychological framework [28], men and women
exit young and “emerging” adulthood and enter the “ established
adulthood” stage of life between the age of 30 to 45 years.
During this stage, adults experience the intersection of
devel opmental tasks, which resultsin more securely established
rolesand agreat number of responsibilities. Adultsin this period
of life are more likely to have committed to an occupational
path, entered and maintained along-term romantic relationship,
and begun having children [28]. Hypothetically, women in this
phase of adulthood would also have stable PA patterns compared
with those in early life stages, when changes in routine are
generally more common. This study intended to capture the
effects of WATs on PA motivation during and after this phase
of established adulthood; hence, one of our inclusion criteriais
being aged at least 30 years.

Anintended outcome of wearing WATsis enhanced motivation
and PA, but this result may not be true for everyone.
Self-determination theory (SDT) offersaplausible explanation.
According to SDT, individuals have an inherent propensity for
one of the four types of self-regulation: (1) external, (2)
introjected, (3) identified, and (4) intrinsic [29-31]. These exist
on acontinuum. How individual s experience motivation depends
on their self-regulation. Those with external regulation
experience motivation through rewards, pressures, or
punishments separate from the activity and imposed by an
outside entity. Those with introjected regulation also feel
motivated by pressures or rewards separate from the activity
itself, but these are sdlf-induced, for example, the desireto avoid
guilt and anxiety or to enhance self-esteem. Next on the
continuum is identified regulation, wherein individuals feel
motivated by the personal importance or conscious valuing of
an activity. Finally, those withintrinsic regulation feel motivated
by their autonomous enjoyment for activity [30]. Amotivation
or the lack of any intention or value for activity isincluded in
SDT [30]. According to SDT, WAT prompts and incentives
would appeal to external regulators, whereas activity datawould
fuel introjected and identified regulators; each would havelittle
bearing onintrinsic regulators. Thus, individualswearing WATSs
experience a spectrum of motivational effects.

Methods

Ethical Considerations

Before the commencement of this study, human subjects
research ethics review was completed, and approval was given
by the researchers Brigham Young University Institutional
Review Board (X2021-117). Participation was voluntary and
participants could withdraw at any time. Compensation was
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prorated based on the number of stages completed. Participants
were compensated with web-based retailer shopping gift cards
worth US $10, US $20, US $40, and US $80 for trialing 1, 2,
or 3 activity trackers and participating in the web focus group,
respectively; thus, atotal compensation of US $150 was possible
for completing all 4 stages. Participants were assigned code
numbers for all data entry purposes. The participant-to-code
number list wasthen destroyed after all the study data had been
collected. For participant protection, quantitative data are
reported in aggregate, and qualitative focus group statements
are deidentified.

Sample and Setting

After recelving the institutional review board approval,
volunteerswere recruited viaemail and word of mouth and then
screened for eigibility. Inclusion criteriawereiPhone ownership
(becauseiPhone was necessary for 1 of thetrackersto function)
and age of at least 30 yearsto meet the definition of “established
adulthood.” The exclusion criterion was the presence of a
condition or injury that altered body mechanics and did not
allow for normal, everyday activities. For example, this would
exclude women in their third trimester of pregnancy and those
requiring acute use of crutches for a lower extremity injury.
Baseline PA level was not a condition for participation.

Study participants used 3 settings for this study. The first was
a university laboratory for in-person encounters. The second
was Zoom (Zoom Video Communications), a web video chat
portal where participants attended a focus group meeting. The
third was Qualtrics (Qualtrics International Inc), a web survey
platform where participants answered questionnaires throughout
the study period.

Instruments

Behavioral Regulation in Exercise Questionnaire-2

Researchers determined the participants baseline exercise
motivation using Behaviora Regulation in Exercise
Questionnaire-2 (BREQ-2), atool based on SDT. BREQ-2 is
a19-item questionnairethat helpsidentify thetypes of regulation
underlying adults' engagement in PA: external, introjected,
identified, and intrinsic. In addition, BREQ-2 includes an
assessment of amotivation. Each question, ranging from 0 to 4
on aLikert scale, gives a score on each of these 5 categories of
regulation. BREQ-2 isreliable, with Cronbach a ranging from
.7310 .90 on all subscales [32,33]. Another study conducted a
comprehensive review and found that BREQ-2 has good
construct validity, in a manner consistent with SDT [34].
Therefore, BREQ-2 isan appropriatetool for determining where
participants lie on the self-determination continuum regarding
PA.

Physical Activity Vital Sign

Physical Activity Vital Sign (PAVS) is a vaidated, 2-item
questionnaire used for assessing if an individual meets the PA
guidelines. The questions are (1) “On average, how many days
per week do you participate in moderate to vigorous physical
activity (e.g., abrisk walk)?’ and (2) “On average, how many
minutes per day do you perform physical activity at thislevel ?”
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When multiplied, these 2 numbers estimate the average number
of minutes of PA per week [35].

Activity Trackers

Overview

Participants trialed 3 WATSs that have the greatest influence in
their respective accessory domains. Apple Watch (Watch) for
wrist; Oura Ring (Ring) for finger; and Bellabeat Leaf Urban
(Leaf) for multiple sites, which can be worn as a bracelet,
necklace, or clip anywhere. The Watch and Ring were similar
in price range, whereas the Leaf was approximately one-third
of the cost. All of them were water resistant and tracked similar
datasuch asdaily PA minutes, stepstaken, and calories burned.
However, each offered the following unique designs and
features.

Apple Watch

Although PA data are viewable in the smartphone app, the
Watch'sfacelets usersview most datain real timeon thedevice
it || elf. The Watch updates users about their PA progress and
promptsthem to move using messages and vibration. In addition,
PA progress is shareable among other Watch users. Numerous
wrist bands are avail able for the Watch; participants had several
optionsto choose from based on style and comfort preferences.
TheWatch's battery typically lastsfor up to 18 hours. Charging
takes up to 120 minutes.

OuraRing

TheRing isuniquefor itsfinger placement, minimalist design,
and 4- to 7-day battery life. Charging the Ring also takes up to
120 minutes. It adjusts the exercise targets as the wearer
progresses and reaches goals and prompts users to move via
smartphone notifications. PA data are viewable in the
smartphone app.

Bellabeat L eaf Urban

The Leaf was designed for women and by women and is
intended to resemble a piece of jewelry rather than a WAT. It
can function as a bracelet, necklace, or clip. The Leaf’s wrist
bands are exchangeable but currently have fewer available
options than the Watch. It is nonrechargeable, but the
replaceable battery lasts for up to 6 months. Replacement
batteriesareinexpensive and widely available. The Leaf prompts
usersto move using vibration and smartphone notifications. PA
data are viewabl e in the smartphone app.

Qualitative Semistructured I nterview Guide

The following open-ended questions guided the focus group
discussions:

1. What were your impressions about the Apple Watch?

2. What were your impressions about the Bellabeat Leaf?

3. What were your impressions about the Oura Ring?

4. If you were to design your idea activity tracker, what
features would be the most important to you?

Procedures

Participants were organized into 5 groups; each group began
on adifferent study start date. During their first encounter with
participants, researchers obtained informed consent,
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administered BREQ-2, collected demographic data, and
measured participants’ height and weight using a stadiometer
and digital scale. Height and weight were measured without
shoes, in duplicate, and averaged. In addition, participants in
each group completed the PAV S questionnaire, obtained their
first WAT, and watched a short informational video
summarizing its functionality. Participants were asked to wear
the device as often as possible during the following week and
record their daily PA datain the data collection form provided.
Each group member trialed the same WAT, but each group
trialed the WATSs in random order to control for the serial
position effect. After 1 week, participants returned the devices
and data collection forms; repeated PAVS; and completed a
survey asking them to rate their satisfaction with the device's
comfort, features, and motivational effect. They performed this
process thrice until they had trialed and rated all 3 trackers.

Participants then ranked the devices (first, second, and third)
based on comfort, features, motivational effect, and overall
preference. Finally, researchers led 2 recorded focus group
discussions, where participants answered open-ended questions
regarding the devices.

Data Analysis

Thisstudy used amixed methods design. Quantitative datafrom
demographicsand BREQ-2 questionnaireswere evaluated using
simple descriptive statistics with univariate analysis. SPSS
(version 25.0; IBM Corp) was used to analyze device data (daily
min of moderate to vigorous PA [MVPA], step counts, and
active calories burned) and self-reported PAVS. Device data
were omitted for days on which the device was worn for <10
hours or if the number of hours worn was unknown owing to
participant error in completing the data collection form. A
comparison of quantitative factors across the devices was
performed using 1-way ANOVA, including PAV'S, survey data
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(device ratings and rankings), and data from collection forms
(calories burned, steps, and MV PA). Researchers used Zoom
transcriptions of the recorded focus group meetings for
descriptive, thematic, qualitative data analysis using a priori
themes of comfort, features, and motivation.

Results

Descriptive Statistics

A total of 15 female participants aged between 33 and 69
(median 45) years joined and completed the WAT trialsand all
the surveys. A participant did not attend the focus group meeting
owing to a scheduling conflict. The participants BMI ranged
from 21.4 to 40.6 (median 24.9) kg/m2. A participant declined
the weight assessment. Most participants were White (14/15,
93%), were married (12/15, 80%), and had a bachelor’s degree
education or higher (14/15, 93%). Two-thirds of the participants
(10/15, 67%) were employed. The BREQ-2 scores indicated
that most participants (14/15, 93%) were motivated at baseline
(amotivation score: mean 0.13, SD 0.45). They had interna
motivation (identified regulation score: mean 3.07, SD 0.75;
intrinsic regulation score: mean 3.02, SD 0.84) and were less
motivated by outside rewards (external regulation score: mean
0.70, SD 0.6; introjected regulation score: mean 1.78, SD 1.01).
Refer to Table 1 for full demographic details and BREQ-2
results. Participants' baseline reported PAVS scores ranged
from 0 to 360 minutes of MV PA per week, with an average of
144 (SD 97.5) minutes (refer to Table 2 for all PA statistics).
Correlation analysis showed a positive relationship between
those with intrinsic motivation and their baseline PAVS
(r=0.674; P=.006), which supports SDT. We also saw apositive
correlation between baseline PAV S and PAV S during the weeks
with each device (Watch: r=0.854; P<.001; Leaf: r=0.880;
P<.001; Ring: r=0.884; P<.001).
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Table 1. Demographics and Behavioral Regulation in Exercise Questionnaire-2 (BREQ-2) results (N=15).

Peterson et al

Values
Demographics

Age (y), mean (SD) 4553 (9.2)
BMI (kg/m?), mean (SD) 26.96 (5.3)
Number of children, mean (SD) 4.53(2.9)
Education level, n (%)

Some college or no degree 1(7)

Bachelor’s degree 9 (60)

Master's degree 4(27)

Professional or doctorate degree 1(7)
Relationship status, n (%)

Never married 1(7)

Married 12 (80)

Widowed 1(7)

Divorced 1(7)
Employment, n (%)

Homemaker 5(33)

Employed part time 3(20)

Employed full time 7(47)
Annual household income (US $), n (%)

25,000-50,000 1()

50,000-100,000 5(33)

100,000-200,000 8(53)

>200,000 1(7)

BREQ-2 score, mean (SD)

External regulation 0.70 (0.60)
Introjected regulation 1.78 (1.01)
Identified regulation 3.07 (0.75)
Intrinsic regulation 3.02 (0.84)
Amotivation 0.13 (0.45)

Table 2. Physical activity descriptive statistics.

Daily average Apple Watch, mean (SD) Bellabeat Leaf Urban, mean (SD) OuraRing, mean (SD)
Hours worn 16.92 (4.43) 19.40 (5.27) 20.44 (4.77)

Min of MVPA2 3157 (30.29) 105.53 (106.67) 48.68 (40.39)

Active calories 568.89 (231.40) 426.63 (326.25) 455.05 (230.88)

Steps 8509 (4362) 11,025 (8395) 10,795 (5000)

3V PA: moderate to vigorous physical activity.

Activity Data

Participants recorded the daily number of hours they wore a
device; they aso recorded the MV PA, steps and active calories
recorded by each device daily. At baseline, participants
self-reported PAV S was 144 (SD 97.36) minutes of MV PA per
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week. Participants average self-reported PAVS were 156.27
(SD 174.50) minutesfor the Watch, 129.73 (SD 109.97) minutes

for the Leaf, and 134 (SD 97.07) minutes for the Ring. To
identify whether the devices' activity data coincided with the
reported PAVS, weekly MVPA minutes were calculated. The
average weekly MV PA minutes recorded by the devices were
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230.13(SD 211.98) minutesfor the Watch, 744.93 (SD 746.68)
minutes for the Leaf, and 424.64 (SD 352.24) minutes for the
Ring. A participant did not record her MVPA minutes for the
week sheworethe Ring; therefore, asample size of 14 wasused
in cal culating the average weekly MV PA for the weeksthe Ring
was worn. Although all related PAVS and weekly MVPA
averages are dissimilar, the largest discrepancy exists between
Leaf PAVS and MVPA data

Peterson et d

Device Ratings, Rankings, and Qualitative Feedback

Apple Watch

Participants were generally satisfied with the comfort and
features but less so with the motivational effect of the Watch;
however, they gave it high ratings in each category (Figures 1
and 2).

Figure 1. Mean satisfaction ratings. At the end of each week, the participants were asked to rate how satisfied they were with each device's comfort
and features and motivation provided by the device to be active. The rating scale ranged from 1 (very dissatisfied) to 5 (very satisfied). Above each bar

is the mean score for the device, and the error bar depicts the SD.

B Apple Watch
Very satisfied 5
4
320 1 3.3
3
2133
2
Very dissatisfied 1
Comfort

W Bellabeat Leaf

B Oura Ring

3)67
347
227
1lg7 213
1107

Motivation

Features

Figure 2. Cumulative device rankings according to category. The 15 participants were asked to rank the 3 devices (first, second, or third) on each of
the following categories: comfort of the device, features the device offers, motivation provided by the device to be active, and overall favorite.

H Apple Watch  mBellabeat Leaf ® Oura Ring

e e et e
OO = W B n

Participant ranking totals

O = W RN @

First Second Third

Comfort Features

Comfort

The Watch was the most comfortable device for most
participants (9/15, 60%):

| likewearing awatch...It'smore comfortable for me.
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Motivation Overall favorite

A participant commented the following:

The strap was pretty comfortable.
However, another participant said the following:
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| felt like it was really heavy on my wrist and yeah |
just didn’t really like it.

Features

The Watch’s features were ranked the highest (10/15, 67%). A
participant stated the following:

| likethe AppleWatch because | can seethedataright
there. With the Ring and bracelet [Leaf], | always
had to go to my phone and look it up.

Another participant stated the following:

| liked that it combined other features besides just
fitness...[it] hasso many other featuresthat | use way
more than even the fitness tracker.
However, severa participants (3/15, 20%) noted that the Watch
did not detect al PA. A woman expressed the following:

| found it was really hard in tracking my exercise
rings...I can go for awalk...and it'd be like “ hey you
did 4 minutes’ for the 20 to 30 minutes that | was
actually out doing things...So to me that was hard
because it didn’t read as accurately. Whereas with
the ring and the leaf, they picked it up easier.

The short battery life of the Watch was the least desirable
feature. A participant said the following:

Having to charge it as often as you had to was
difficult.

M otivation

Most participants (12/15, 80%) said that the Watch was the

most motivating device. A participant said the following:
| did like watching theringsfill in...it was fun to meet
my goals and be able to seeiit...

Another participant added the following:
It made me motivated to really work harder and do
better, and keep track of it.

A third participant agreed:
| really did appreciate...the rings and | was highly
motivated to try and close them every day, | was a
little surprised that that's all it took.

Bellabeat L eaf

Participants generally disliked the Leaf. Its average ratings for
comfort, features, and motivation were the lowest among the 3
devices.

Comfort
Participants said that the Leaf was the least comfortable device
(11/15, 73%). A woman said the following:

| could not wait until 1 was done with the Bellabeat
because | could not stand wearing it. | was counting
the days.

Another participant agreed:

It was difficult to wear and difficult to put on...\When
| tried to wear it around my neck, it was heavy...so |
didn’t wear it as a necklace.

https://formative.jmir.org/2023/1/e48704
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Features

The Leaf had few desirablefeatures and wasranked last (13/15,
87%). The most common complaints were lack of PA sensing
and inaccurate tracking. Participants had to manually input the
type of workout and time spent in doing it. All (15/15, 100%)
agreed this was cumbersome. A woman stated the following:

If | have to put it in, | might as well just get a piece
of paper and write down what | did.

Regarding accuracy, a woman stated the following:

| also found it somewhat inaccurate on the number
of steps. On one day | had done some hiking, it said
| had done the least amount of steps which | didn’t
think was right.

However, valued features of the Leaf were its versdtility,
esthetics, and battery life. A participant noted the following:

| appreciated that there were multiple ways you could
wear it...| did try it as a clip...It was hard to know
how effectiveit isin all the different positions...but |
did kind of like that there were alternatives.

Another participant stated the following:

| thought it was the most aesthetically pleasing of the
three devices...but the hassle of trying to wear it
outweighed any aesthetic value.

Perhaps the most pleasing feature of the Leaf was its battery.
Regarding charging, awoman said the following:

It was amazing that | didn’t have to think about that

at all.
Another participant agreed:

| just |eft the Bellabeat on and never took it off...The
fact that it had a battery, and not having to chargeit,
was the best part about it.

M otivation

The Leaf was also the least motivating among the devices
(13/15, 87%). None of the participants (0/15, 0%) made any
comments specifically regarding the Leaf’smotivational effects
in the focus group meetings.

OuraRing

The Ring had similar ratings to those of the Watch regarding
comfort, features, and motivation. However, participants
generaly ranked it second to the Watch in al areas.

Comfort
Although it ranked high, initially, the Ring was uncomfortable.
A participant stated the following:

| really liked the Ring. Out of all three| liked thering
best. Even though it took a while because it was kind
of bulky, by theend | felt like it was comfortable and
| really enjoyed it.

Features

Positive features were battery life, placement on a finger, and
dleep tracking. Participants could wear the Ring day and night
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for several days before recharging. A participant said the
following:

| liked that | didn’t have to charge it as often.
Especially if | wanted to use it at night to track my
sleep, | really liked that the battery lasted on it for a
long time.
In general, the women thought that wearing the tracker on a
finger was convenient; awoman stated the following:

| like that you didn’'t have to take it off or do
anything...| liked that. You could jump in the pool and
you can wash your hands.

The Ring is known for its accurate sleep tracking capability,
and this was a feature that all women (15/15, 100%) enjoyed:

| did like that | could see the REM and sSleep
information...I thought that was interesting.

Although participants liked some features, they complained
about its size. A participant said the following:

It seemed morelikea manring. It was very masculine

for me. In fact, someone asked me if | was wearing

my husband’sring. | feel likeit could be alittle more

dainty.
A woman thought that the Ring could look and feel more similar
tojewelry, saying it felt “ cheap - like something that you would
get out of one of the quarter station things at the grocery store.”

Participants had mixed reviews regarding the accuracy of the
Ring:
It did seem like it tracked my steps more accurately
than the Bellabeat...I do about the same thing every

week...s0 my steps were more similar to the Apple
watch with the ring than with the Bellabeat.

Another participant was more skeptical:
| think there was a real inaccuracy with the
pedometer. It just was really off.
The Ring was the only device that categorized PA into high,
medium, and low levels. A woman enjoyed this feature:

The high-medium-low activity madeit niceto see how
activel am. | move, but | don’t move enough to raise
my heart rate.

Participants could view PA dataviathe mobileappinreal time.
However, some women missed having PA data displayed on
the device itself. A woman stated the following:

The only thing | didn't like is that you couldn’t see
your activity immediately like you can on the watch.
Motivation
Most participants (10/15, 67%) ranked the Ring as the second
most motivating device. A participant shared the following:
When it cameto activity during the day, | had to check
my phone and didn’t really pay attention to it.
Another participant thought that the Ring was motivating:

It made me more aware. I'm all about “it doesn’t
happen unless you measure it” If you're not
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self-aware, how can you address it and make
changes?

| deal Device for Women

At the end of the focus group, participants were asked to
describe the qualities that would make up their ideal WAT.
Participants reported that the ideal WAT for women should (1)
be lightweight, petite, and sufficiently comfortable to wear
during sleep; (2) have abattery life that lasts for >1 day; (3) be
durable and water resistant, so that it can endure all types of
activities; (4) provide real-time PA feedback; (5) sense and track
PA and workouts intuitively; and (6) be highly programmable,
so that the user can adjust the goals and alerts. Some participants
shared that the WATSs were not motivating “enough to make a
significant difference” However, those who reported feeling
motivated by a device agreed that the visual feedback from the
Watch and the gamification of itsactivity ringswere motivating.
Thus, visual PA data on the device itself and gamification may
be key featuresin affecting PA motivation.

Discussion

Principal Findings

The purpose of this study was to explore the aspects of WATS
that appeal to women and whether these devices motivate them
to be physically active. Overall, the Watch and Ring provided
satisfactory comfort and features for the women (Figure 1).
Degspite its versatility and potential, the Leaf was the least
preferred among all devices and did not garner any first-place
ranking outside the comfort category (Figure 2). No device
provided additional motivation to be active; however, this
study’s participants already had high identified and intrinsic
motivation according to SDT. In this small sample, self-reported
PA via PAV S was not significantly different among devices.

This study supports the idea that the features and functionality
of WATSs have an impact on device adoption. These findings
agree with those of previous study that convenience
features—such as real-time feedback and intuitiveness—have
apositiveinfluence on using WATs, whereas high-maintenance
functionality and frequent charging of devices are barriers to
daily use [27,36,37]. Participants in this study valued the
Watch’s functionality, but the need to charge it frequently and
remember to wear it daily were impediments to its daily use.
Thelong battery lives of the Ring and L eaf allowed participants
to wear them for several days continuously and was the
advantage of these devices. Replacing the Leaf’ sbattery requires
disassembling the device, and although this was not necessary
during this study, doing so may have apotential negative impact
on the Leaf'suse.

Findings from this study align with those of previous WAT
studies in that comfort is a feature that greatly influences
adoption of WATs[27,36,37]. Comfort is clearly a priority for
women and was among thefirst qualities mentioned when asked
about what comprises an ideal WAT. Although previous studies
report that esthetics are important for WAT adoption [27,38],
the results of this study support this only to a certain degree.
Participants recognized the appearance and femininity of the
Leaf, but its arduous functionality and perceived inaccuracy
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devaluated the device. Therefore, although women may
appreciate esthetics, it is secondary inimportance after comfort
and accommodating features.

While discussing the features of the devices, some participants
commented about accuracy concerns. Each WAT contains an
accelerometer for calculating MVPA, but each uses different
criteriato award PA. Participants commented about the various
amounts of PA each device awarded for similar routines, leading
to a concern about accuracy. This study did not incorporate a
gold standard to compare device data with; therefore, the
accuracy of deviceswas not assessed. In addition, accuracy was
not the focus of this study but rather the effect that each device
had on motivation. Nevertheless, participants focus group
comments and the large discrepancy between weekly MV PA
times and PAVS among Leaf data compared with those of the
other devices suggest that the Leaf may deliver theleast accurate
MV PA measurements. Notably, both the Ring and Watch have
been found to have generally acceptable accuracies[39,40], but
no published data are available regarding the L eaf.

The use of PAVS and analyzing it based on WAT use is novel
to this study. Unfortunately, no statistically significant changes
in PAV S occurred among the devices. However, the Watch was
the only device with mean PAVS that met the national PA
guideline of 150 minutes and trended high from baseline. This,
along with the Watch’'s motivation ratings and rankings, could
suggest that the Watch has positive effect on PA motivation.
The Leaf and Ring showed a decrease in PAV S compared with
baseline. A long study duration is needed to establish a true
association between the devices and the PAVS.

Focus groups resulted in conflicting themes regarding the
motivational effects of WATs. Some participants said that the
Watch and Ring were motivating, whereas others said that
WATS, in general, had no motivational effect. BREQ-2 scores
reveal ed that most women had either high identified or intrinsic
regulation at baseline, which shows a pattern toward autonomous
PA motivation [30,41]. Participants were aready highly
motivated, and therefore, WATs may have had little effect on
their motivation. These results corroborate another study, which
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found that current and former users of WATS tend to be
inherently motived and, sometimes, doubt device accuracy [42].

Limitations

We acknowledge several limitations of this study, thefirst being
a small sample size of 15—we had hoped to recruit 25
participants. Our final study population comprised mostly White,
middle-classwomen; therefore, our resultsare not generalizable
to the broad femal e population. Another limitation of this study
wasthe study period. Owing to timeand COVID-19 restrictions,
participants wore each WAT for only 1 week, with no washout
period between devices. Therefore, our weekly PAV'S results
may not be an accurate reflection of the WATS' moativational
effectiveness. In addition, 1 week with each device may not
fully account for novelty and drop-off effects. The novelty effect
is a phenomenon in which the excitement of having a new
gadget and the curiosity about its data compels people to use
it. The drop-off effect isthe gradual disinterest and abandonment
of adeviceascuriosity and enjoyment wear off. In astudy, most
participants (39/49, 80%) abandoned WATSs within the first 2
months [37]. Allowing participants to wear WATSs for long
periods would help to accurately assess their effects on PAVS
and motivation. Future studies should focus on recruiting a
diverse population of women, including those with either
extrinsic or introjected regulation, which would be beneficial
in understanding how WATs affect motivation in the broad
female population.

Conclusions

The findings from this study, a first in evaluating the aspects
of WATsthat interest women, showed that WATs are generally
acceptableto women when they are comfortableto beworn and
have appealing features. Workers from a broad array of fields
such as health care, fitness, and others who discuss the benefits
of PA with their female clients should realize how women view
WATs and the role they play in motivation to be active.
Exploring the option of WATSs with clients can be worthwhile
when the women’s perspective is appreciated, for example, by
discussing the aspects of trackers that would most likely lead
to their adoption and improved motivation when appropriate.

Funding for this study was provided by the Dr Elaine Dyer Research Endowment Award, an intramural grant through Brigham

Young University College of Nursing.

Data Availability

The data sets generated or analyzed during this study are available from the corresponding author upon reasonable request.

Conflictsof Interest
None declared.

References

1. 2018 physical activity guidelines advisory committee scientific report. U.S. Department of Health and Human Services.
2018. URL: https://health.gov/sites/defaul t/files/2019-09/PAG_Advisory_Committee Report.pdf [accessed 2023-11-29]

2. Why should people be active? Centers for Disease Control and Prevention. 2022 Jul 14. URL : https.//www.cdc.gov/

physi cal activity/activepeopl eheal thynati on/why-shoul d-people-be-active.html [accessed 2023-11-23]

https://formative.jmir.org/2023/1/e48704

JMIR Form Res 2023 | vol. 7 | e48704 | p. 9
(page number not for citation purposes)


https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/why-should-people-be-active.html
https://www.cdc.gov/physicalactivity/activepeoplehealthynation/why-should-people-be-active.html
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Peterson et al

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Gallaway PJ, Miyake H, Buchowski MS, Shimada M, Yoshitake Y, Kim AS, et al. Physical activity: aviable way to reduce
the risks of mild cognitive impairment, Alzheimer's disease, and vascular dementiain older adults. Brain Sci. 2017 Feb
20;7(2):22 [FREE Full text] [doi: 10.3390/brainsci 7020022] [Medline: 28230730]

ShiromaEJ, Lee IM. Physical activity and cardiovascular health: lessons learned from epidemiological studies across age,
gender, and race/ethnicity. Circulation. 2010 Aug 17;122(7):743-752 [doi: 10.1161/CIRCULATIONAHA.109.914721]
[Medline: 20713909]

Arem H, Moore SC, Patel A, Hartge P, Berrington de Gonzalez A, Visvanathan K, et a. Leisure time physical activity and
mortality: adetailed pooled analysis of the dose-response relationship. JAMA Intern Med. 2015 Jun;175(6):959-967 [FREE
Full text] [doi: 10.1001/jamainternmed.2015.0533] [Medline: 25844730]

Warburton DE, Nicol CW, Bredin SS. Health benefits of physical activity: the evidence. CMAJ. 2006 Mar 14;174(6):801-809
[FREE Full text] [doi: 10.1503/cmaj.051351] [Medline: 16534088]

Physical activity. World Health Organization. 2022 Oct 5. URL: https://www.who.int/news-room/fact-sheets/detail/
physical-activity [accessed 2023-11-23]

Matthews CE, Carlson SA, Saint-Maurice PF, Patel S, Salerno EA, Loftfield E, et al. Sedentary behavior in U.S. adults:
fall 2019. Med Sci SportsExerc. 2021 Dec 01;53(12):2512-2519 [FREE Full text] [doi: 10.1249/M SS.0000000000002751]
[Medline: 34310489]

Zenko Z, WillisEA, White DA. Proportion of adults meeting the 2018 physical activity guidelinesfor Americans according
to accelerometers. Front Public Health. 2019 Jun 7;7:135 [FREE Full text] [doi: 10.3389/fpubh.2019.00135] [Medline:
31231627]

Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trendsin insufficient physical activity from 2001 to 2016: a pooled
analysis of 358 population-based surveys with 1-9 million participants. Lancet Glob Health. 2018 Oct;6(10):e1077-e1086
[FREE Full text] [doi: 10.1016/S2214-109X(18)30357-7] [Medline: 30193830]

Physical inactivity. Centers for Disease Control and Prevention. 2022 Sep 08. URL : https://www.cdc.gov/chroni cdisease/
resources/publications/factsheets/physical -activity.htm [accessed 2023-11-23]

Gore JS, Bowman K, Grosse C, Justice L. Let’s be healthy together: relational motivation for physical health is more
effective for women. Motiv Emot. 2015 Nov 5;40(1):36-55 [FREE Full text] [doi: 10.1007/s11031-015-9523-9]
Molanorouzi K, Khoo S, Morris T. Motives for adult participation in physical activity: type of activity, age, and gender.
BMC Public Health. 2015 Jan 31;15:66 [FREE Full text] [doi: 10.1186/s12889-015-1429-7] [Medline: 25637384]

van Uffelen JG, Khan A, Burton NW. Gender differencesin physical activity motivators and context preferences. a
population-based study in peoplein their sixties. BMC Public Health. 2017 Jul 04;17(1):624 [EREE Full text] [doi:
10.1186/s12889-017-4540-0] [Medline: 28676081]

Gell NM, Wadsworth DD. How do they do it: working women meeting physical activity recommendations. Am JHealth
Behav. 2014 Mar 01;38(2):208-217 [FREE Full text] [doi: 10.5993/ajhb.38.2.6] [Medline: 24765681]

Santos |, Ball K, Crawford D, Teixeira PJ. Motivation and barriers for leisure-time physical activity in socioeconomically
disadvantaged women. PL0oS One. 2016 Jan 25;11(1):e0147735 [FREE Full text] [doi: 10.1371/journal.pone.0147735]
[Medline: 26808440]

Bellows-Riecken KH, Rhodes RE. A birth of inactivity? A review of physical activity and parenthood. Prev Med. 2008
Feb;46(2):99-110 [FREE Full text] [doi: 10.1016/j.ypmed.2007.08.003] [Medline: 17919713]

Brown WJ, Trost SG. Life transitions and changing physical activity patternsin young women. Am J Prev Med. 2003
Aug;25(2):140-143 [FREE Full text] [doi: 10.1016/50749-3797(03)00119-3] [Medline: 12880882]

Sullivan AN, Lachman ME. Behavior change with fitness technology in sedentary adults: areview of the evidence for
increasing physical activity. Front Public Health. 2016 Jan 11;4:289 [FREE Full text] [doi: 10.3389/fpubh.2016.00289]
[Medline: 28123997]

Ellingson LD, Meyer JD, Cook DB. Wearable technology reduces prolonged bouts of sedentary behavior. Transl JACSM.
2016 Apr 15;1(2):10-17 [FREE Full text] [doi: 10.1249/T JX.0000000000000001]

McCarthy J. Oneinfive U.S. adults use health apps, wearable trackers. Gallup. 2019 Dec 11. URL: https://news.gallup.com/
poll/269096/one-five-adults-heal th-apps-wearabl e-trackers.aspx [accessed 2023-11-23]

Maxwell H, O’ SheaM, Stronach M, Pearce S. Empowerment through digital health trackers: an exploration of Indigenous
Australian women and physical activity in leisure settings. Ann Leis Res. 2019 Oct 04;24(1):150-167 [FREE Full text]
[doi: 10.1080/11745398.2019.1674677]

Lindgren T, Hooper J, Fukuoka Y. Perceptions and experiences of women participating in adigital technology-based
physical activity intervention (the mPED trial): qualitative study. IMIR Public Health Surveill. 2019 Dec 20;5(4):e13570
[FREE Full text] [doi: 10.2196/13570] [Medline: 31859677]

Li L, Peng W, Kononova A, Bowen M, Cotten SR. Factors associated with older adults' long-term use of wearable activity
trackers. Telemed J E Health. 2020 Jun 01;26(6):769-775 [doi: 10.1089/tm].2019.0052] [Medline: 31553281]

Fritz T, Huang EM, Murphy GC, Zimmermann T. Persuasive technology in the real world: a study of long-term use of
activity sensing devices for fitness. In: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems.
2014 Presented at: CHI '14; April 26-May 1, 2014; Toronto, Ontario URL: https://doi.org/10.1145/2556288.2557383 [doi:
10.1145/2556288.2557383]

https:/formative.,jmir.org/2023/1/e48704 JMIR Form Res 2023 | vol. 7 | e48704 | p. 10

(page number not for citation purposes)


https://www.mdpi.com/resolver?pii=brainsci7020022
http://dx.doi.org/10.3390/brainsci7020022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28230730&dopt=Abstract
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.914721
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20713909&dopt=Abstract
https://europepmc.org/abstract/MED/25844730
https://europepmc.org/abstract/MED/25844730
http://dx.doi.org/10.1001/jamainternmed.2015.0533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25844730&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=16534088
http://dx.doi.org/10.1503/cmaj.051351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16534088&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://europepmc.org/abstract/MED/34310489
http://dx.doi.org/10.1249/MSS.0000000000002751
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34310489&dopt=Abstract
https://europepmc.org/abstract/MED/31231627
http://dx.doi.org/10.3389/fpubh.2019.00135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31231627&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(18)30357-7
http://dx.doi.org/10.1016/S2214-109X(18)30357-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30193830&dopt=Abstract
https://www.cdc.gov/chronicdisease/resources/publications/factsheets/physical-activity.htm
https://www.cdc.gov/chronicdisease/resources/publications/factsheets/physical-activity.htm
https://doi.org/10.1007/s11031-015-9523-9
http://dx.doi.org/10.1007/s11031-015-9523-9
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1429-7
http://dx.doi.org/10.1186/s12889-015-1429-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25637384&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4540-0
http://dx.doi.org/10.1186/s12889-017-4540-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28676081&dopt=Abstract
https://europepmc.org/abstract/MED/24765681
http://dx.doi.org/10.5993/ajhb.38.2.6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24765681&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0147735
http://dx.doi.org/10.1371/journal.pone.0147735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26808440&dopt=Abstract
https://doi.org/10.1016/j.ypmed.2007.08.003
http://dx.doi.org/10.1016/j.ypmed.2007.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17919713&dopt=Abstract
https://doi.org/10.1016/S0749-3797(03)00119-3
http://dx.doi.org/10.1016/s0749-3797(03)00119-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12880882&dopt=Abstract
https://europepmc.org/abstract/MED/28123997
http://dx.doi.org/10.3389/fpubh.2016.00289
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28123997&dopt=Abstract
https://doi.org/10.1249/TJX.0000000000000001
http://dx.doi.org/10.1249/TJX.0000000000000001
https://news.gallup.com/poll/269096/one-five-adults-health-apps-wearable-trackers.aspx
https://news.gallup.com/poll/269096/one-five-adults-health-apps-wearable-trackers.aspx
https://doi.org/10.1080/11745398.2019.1674677
http://dx.doi.org/10.1080/11745398.2019.1674677
https://publichealth.jmir.org/2019/4/e13570/
http://dx.doi.org/10.2196/13570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31859677&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2019.0052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31553281&dopt=Abstract
https://doi.org/10.1145/2556288.2557383
http://dx.doi.org/10.1145/2556288.2557383
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Peterson et al

26.

27.

28.

29.
30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

Randriambelonoro M, Chen Y, Pu P. Can fitness trackers help diabetic and obese users make and sustain lifestyle changes?
Computer. 2017 Mar;50(3):20-29 [FREE Full text] [doi: 10.1109/mc.2017.92]

Shih PC, Han K, Poole ES, Rosson MB, Carroll JM. Use and adoption challenges of wearable activity trackers. In:
Proceedings of the iConference 2015. 2015 Presented at: iConference 2015 Proceedings; March 24-27, 2015; Irvine, CA
URL: https.//www.researchgate.net/publication/268746784 Use and adoption challenges of_wearable activity_trackers/
Citation/downl oad

Mehta CM, Arnett JJ, Palmer CG, Nelson LJ. Established adulthood: a new conception of ages 30 to 45. Am Psychol.
2020;75(4):431-444 [FREE Full text] [doi: 10.1037/amp0000600] [Medline: 32378940]

Deci EL, Ryan RM. Intrinsic Motivation and Self-Determination in Human Behavior. New York, NY. Plenum Press; 1985.
Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic motivation, socia development, and well-being.
Am Psychol. 2000 Jan;55(1):68-78 [doi: 10.1037//0003-066x.55.1.68] [Medline: 11392867]

Deci EL, Ryan RM. Self-determination theory: amacrotheory of human motivation, devel opment, and health. Can Psychol.
2008 Aug;49(3):182-185 [FREE Full text] [doi: 10.1037/a0012801]

Markland D, Tobin V. A modification to the behavioural regulation in exercise questionnaire to include an assessment of
amotivation. J Sport Exerc Psychol. 2004 Jun;26(2):191-196 [FREE Full text] [doi: 10.1123/jsep.26.2.191]

Mullan E, Markland D, Ingledew DK. A graded conceptualisation of self-determination in the regulation of exercise
behaviour: development of a measure using confirmatory factor analytic procedures. Pers Individ Differ. 1997
Nov;23(5):745-752 [FREE Full text] [doi: 10.1016/50191-8869(97)00107-4]

Wilson PM, Rodgers WM, Fraser SN. Examining the psychometric properties of the behavioral regulation in exercise
guestionnaire. Meas Phys Educ Exerc Sci. 2002 Mar;6(1):1-21 [FREE Full text] [doi: 10.1207/s15327841mpee0601 1]
Kuntz JL, Young DR, Saelens BE, Frank LD, Meenan RT, Dickerson JF, et al. Validity of the exercise vital sign tool to
assess physical activity. Am J Prev Med. 2021 Jun;60(6):866-872 [FREE Full text] [doi: 10.1016/j.amepre.2021.01.012]
[Medline: 33781618]

Brakenridge CL, Healy GN, Winkler EA, Fjeldsoe BS. Usage, acceptability, and effectiveness of an activity tracker in a
randomized trial of aworkplace sitting intervention: mixed-methods evaluation. Interact JMed Res. 2018 Mar 02;7(1):€5
[FREE Full text] [doi: 10.2196/ijmr.9001] [Medline: 29500158]

Lazar A, Koehler C, Tanenbaum TJ, Nguyen DH. Why we use and abandon smart devices. In: Proceedings of the 2015
ACM International Joint Conference on Pervasive and Ubiquitous Computing. 2015 Presented at: UbiComp '15; September
7-11, 2015; Osaka, Japan URL : https.//doi.org/10.1145/2750858.2804288 [doi: 10.1145/2750858.2804288]
Hardcastle SJ, Galliott M, Lynch BM, Nguyen NH, Cohen PA, Mohan GR, et al. Acceptability and utility of, and preference
for wearable activity trackers amongst non-metropolitan cancer survivors. PLoS One. 2018 Dec 31;13(12):e0210039 [FREE
Full text] [doi: 10.1371/journal.pone.0210039] [Medline: 30596781]

Henriksen A, Svartdal F, Grimsgaard S, Hartvigsen G, Hopstock LA. Polar vantage and Oura physical activity and sleep
trackers: validation and comparison study. IMIR Form Res. 2022 May 27;6(5):e27248 [FREE Full text] [doi: 10.2196/27248]
[Medline: 35622397]

Fuller D, Colwell E, Low J, Orychock K, Tobin MA, Simango B, et a. Reliability and validity of commercially available
wearabl e devices for measuring steps, energy expenditure, and heart rate: systematic review. IMIR Mhealth Uhealth. 2020
Sep 08;8(9):€18694 [FREE Full text] [doi: 10.2196/18694] [Medline: 32897239]

Standage M, Sebire SJ, Loney T. Does exercise motivation predict engagement in objectively assessed bouts of
moderate-intensity exercise? A self-determination theory perspective. J Sport Exerc Psychol. 2008 Aug;30(4):337-352
[doi: 10.1123/jsep.30.4.337] [Medline: 18723896]

NussK, Li K. Motivation for physical activity and physcial activity engagement in current and former wearable fitness
tracker users: amixed-methods examination. Comput Hum Behav. 2021 Aug;121:106798 [doi: 10.1016/j.chb.2021.106798]

Abbreviations

BREQ-2: Behavioral Regulation in Exercise Questionnaire—2
MVPA: moderate to vigorous physical activity

PA: physica activity

PAVS: Physical Activity Vital Sign

SDT: self-determination theory

WAT: wearable activity tracker

https:/formative.,jmir.org/2023/1/e48704 JMIR Form Res 2023 | vol. 7| e48704 | p. 11

(page number not for citation purposes)


https://doi.org/10.1109/MC.2017.92
http://dx.doi.org/10.1109/mc.2017.92
https://www.researchgate.net/publication/268746784_Use_and_adoption_challenges_of_wearable_activity_trackers/citation/download
https://www.researchgate.net/publication/268746784_Use_and_adoption_challenges_of_wearable_activity_trackers/citation/download
https://doi.org/10.1037/amp0000600
http://dx.doi.org/10.1037/amp0000600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32378940&dopt=Abstract
http://dx.doi.org/10.1037//0003-066x.55.1.68
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11392867&dopt=Abstract
https://doi.org/10.1037/a0012801
http://dx.doi.org/10.1037/a0012801
https://doi.org/10.1123/jsep.26.2.191
http://dx.doi.org/10.1123/jsep.26.2.191
https://doi.org/10.1016/S0191-8869(97)00107-4
http://dx.doi.org/10.1016/s0191-8869(97)00107-4
https://doi.org/10.1207/S15327841MPEE0601_1
http://dx.doi.org/10.1207/s15327841mpee0601_1
https://europepmc.org/abstract/MED/33781618
http://dx.doi.org/10.1016/j.amepre.2021.01.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33781618&dopt=Abstract
https://www.i-jmr.org/2018/1/e5/
http://dx.doi.org/10.2196/ijmr.9001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29500158&dopt=Abstract
https://doi.org/10.1145/2750858.2804288
http://dx.doi.org/10.1145/2750858.2804288
https://dx.plos.org/10.1371/journal.pone.0210039
https://dx.plos.org/10.1371/journal.pone.0210039
http://dx.doi.org/10.1371/journal.pone.0210039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30596781&dopt=Abstract
https://formative.jmir.org/2022/5/e27248/
http://dx.doi.org/10.2196/27248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35622397&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
http://dx.doi.org/10.1123/jsep.30.4.337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18723896&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2021.106798
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Peterson et al

Edited by A Mavragani; submitted 03.05.23; peer-reviewed by R Martinez Romero, R Eckhoff; comments to author 30.08.23; revised
version received 21.10.23; accepted 09.11.23; published 14.12.23

Please cite as.

Peterson NE, Bate DA, Macintosh JLB, Trujillo Tanner C

Wearable Activity Trackers That Motivate WWomen to Increase Physical Activity: Mixed Methods Sudy
JMIR Form Res 2023;7:e48704

URL: https://formative.jmir.org/2023/1/e48704

doi: 10.2196/48704

PMID: 38096000

©Nell E Peterson, Danielle A Bate, Janelle LB Macintosh, Corinna Trujillo Tanner. Originally published in IMIR Formative
Research (https://formativejmir.org), 14.12.2023. This is an 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 IMIR Formative Research, is properly cited. The
complete bibliographic information, alink to the original publication on https://formative.jmir.org, as well as this copyright and
license information must be included.

https:/formative.,jmir.org/2023/1/e48704 JMIR Form Res 2023 | vol. 7| e48704 | p. 12
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2023/1/e48704
http://dx.doi.org/10.2196/48704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38096000&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

