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Abstract

Background: Physical activity (PA) confers numerous benefits to health and health care costs, yet most adults are not meeting
recommended PA guidelines. Stress may be a factor that influences PA behavior. Research investigating the impact of stress on
PA has yielded inconsistent findings. Most studies find that stress negatively impacts PA, but there is some evidence that habitual
exercising buffers this association.

Objective: This study aims to examine the relationship between stress and exercise habits among habitual exercisers with
internet-connected home fitness equipment (Peloton Bike) during the COVID-19 lockdown.

Methods: Participants were recruited through Facebook (N=146) and asked to complete an internet-based survey that assessed
COVID-19–related stressors, perceived stress associated with those stressors, and general perceived stress. Self-reported exercise
was assessed on the survey using the Godin Leisure-time Exercise Questionnaire (GLTEQ). Participants were also asked for
consent to access their Peloton usage data through the Peloton platform. From their usage data, the frequency and duration of
cycling classes was calculated for 4 weeks prior to and 12 weeks following the survey. Hierarchical regression equations tested
the association between stress reported on the survey and subsequent exercise participation. Exercise participation was quantified
both as the frequency and duration of Peloton cycling over the 12 weeks following the survey and as self-reported moderate to
vigorous activity on a second survey completed by a subset of participants 12 weeks after the initial survey.

Results: There were 146 participants in our Peloton analysis sample and 66 in the self-reported exercise analysis. Peloton user
data showed that study participants cycled frequently (mean 5.9 times per week) in the month prior to the initial survey, and that

presurvey Peloton use was a strong predictor of exercise frequency (R2=0.57; F2,143=95.27; P<.001) and duration (R2=0.58;
F2,143=102.58; P<.001) for the 12 subsequent weeks. Self-reported overall exercise likewise showed that this sample was very
active, with an average of more than 8 times per week of moderate to vigorous exercise at the initial survey. Self-reported exercise

on the initial survey was a strong predictor of self-reported exercise 12 weeks later (R2=0.31; F1,64=29.03; P<.001). Perceived
stress did not impact Peloton cycling duration or frequency (P=.81 and .76, respectively) or self-reported exercise (P=.28).

Conclusions: The results suggest that stress did not negatively impact exercise participation among habitually active adults
with access to internet-connected home fitness equipment. Habitual exercise may buffer the impact of stress on participation in
regular moderate to vigorous activity. Future research should examine the role that the availability of home-based internet-connected
exercise equipment may play in this buffering.

(JMIR Form Res 2023;7:e41877) doi: 10.2196/41877
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Introduction

It is well established that physical activity (PA) offers many
health benefits including improved muscular strength [1,2],
cardiorespiratory fitness [3], and mental health [4]. There is
also evidence supporting PA as an effective management or
preventative behavior for chronic diseases, such as type 2
diabetes [5], obesity [6-8], depression [9,10], and multiple
sclerosis [11,12]. There are also financial benefits associated
with PA. A study of Medicare claims among 21,750 older adults
found that consistent PA throughout the lifespan was associated
with lower health care costs [13]. Despite the supporting
evidence for the benefits of PA, 47.3% of US adults do not meet
the recommended PA guidelines for aerobic PA and even fewer
meet the guidelines for both aerobic and muscle-strengthening
activity (23.2%) [14].

Among the many factors that influence participation in PA,
stress plays a complex role, with many studies indicating that
stress negatively impacts PA participation, and a few suggesting
that this association is absent or even inverted among habitual
exercisers. Exercise has been defined as a subset of PA that is
planned, structured, and repetitive and has as a final or an
intermediate objective the improvement or maintenance of
physical fitness [15]. Perhaps because of the planned and
habitual aspects of exercise, it may be more resilient in times
of stress as than PA, which has been defined as any bodily
movement produced by skeletal muscles that results in energy
expenditure [15].

Almost three-fourths of 168 studies on the stress-PA association
reviewed by Stults-Kolehmainen and Sinha [16] provided
evidence that higher stress is associated with less PA, whereas
17% of the studies reviewed documented increased PA during
times of stress. It is worth noting that 65% of the studies
documenting increased PA during times of stress actually
assessed exercise, and all of these studies relied on self-report
for assessments of PA and exercise. In one of the few
prospective studies, the association between stress and exercise
among college-aged women with the intention to exercise
yielded evidence of a stress-exercise interaction such that
women who were habitual exercisers tended to increase activity
at higher stress levels [17]. Similar to the findings of the 2014
review, a number of reviews of studies examining changes in
PA during the COVID-19 pandemic found that population levels
of PA decreased [18-22]. A few individual studies, however,
found that habitual exercisers increased their exercise during
the lockdown [23-25]. All 3 of these studies relied on
internet-based surveys to collect self-reported information on
exercise. This study leveraged the data automatically archived
by an internet-connected home-workout cycle (the Peloton Bike
[26]) to test the hypothesis that stress would not negatively
impact exercise among habitual exercisers.

Methods

Recruitment and Procedure
Invitations to participate in a study of Peloton Bike use and
health were posted to 2 Facebook pages devoted to discussion
of the Peloton Bike for 4 weeks during December 2020 to
January 2021, during the time that many US residents were
living under a stay-at-home order. For example, on December
3, 2020, the California Department of Public Health issued a
stay-at-home order [27]. Reflecting a decline in new COVID-19
cases in January, the order was lifted on January 25, 2021. The
period of data collection for this study corresponded to the
holiday season, including Christmas and New Year’s Eve—a
time normally typified by family gatherings, travel, and
resolutions to adopt new behaviors.

A link in the invitation posted to Facebook directed potential
participants to an internet-based survey. Within the survey, they
provided consent to participate in the research and completed
a survey on Peloton Bike use and health. Respondents were also
asked to provide their Peloton username and permission for the
study to access their archived usage data from the Peloton
platform. Surveys were administered using the Research
Electronic Data Capture (REDCap) tool [28,29]. REDCap is a
secure, web-based software platform designed to support data
capture for research studies, providing (1) an intuitive interface
for validated data capture, (2) audit trails for tracking data
manipulation and export procedures, (3) automated export
procedures for seamless data downloads to common statistical
packages, and (4) procedures for data integration and
interoperability with external sources.

Over the course of this 4-week period, 225 surveys were
completed. Figure 1 illustrates the exclusion criteria that were
used to identify the sample of 146 respondents included in this
analysis using Peloton cycling data as the indicator of PA
participation. Exclusion criteria were not having access to a
Peloton Bike in their home, denying access to Peloton usage
data, or not sharing their Peloton username. Four survey
respondents were excluded from the analyses because they were
outliers (ie, more than 3 SDs from the mean) on at least 2 key
variables (eg, frequency and duration of Peloton cycling classes).

A follow-up survey request was sent via REDCap 12 weeks
after each respondent completed the initial survey. The timing
of the follow-up survey request was automated so that the
request went out 12 weeks after the first survey was completed.
To encourage responses, 2 additional reminder invitations were
emailed at 3-day intervals after the first request. A total of 66
follow-up surveys were returned (response rate 45%).

Peloton usage data were accessed via the “follow” function of
the Peloton app. After acquiring respondents’ permission, we
used Peloton’s application programming interface (API) to
access the exercise data of our survey participants. Using each
participant’s Peloton username, we downloaded data from the
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riders’ first ever cycling class through 12 weeks after the initial
survey was completed, which included the date and duration of
each cycling class. For each participant, we defined 2 fixed
dates for our analysis: the start date (starting date of using the
Peloton Bike continuously) and the initial survey date. We
defined the start date as the first date after which the user had
at least 4 workouts within a 4-week period. Using this definition,

we were able to adjust the start date to account for participants
who may have set up a Peloton account for a single trial and
then entered a period of no activity until they obtained their
own Peloton Bike. We divided the participants’ activities into
pre- and postsurvey activities in reference to the date on which
the participant completed the initial REDCap survey.

Figure 1. Exclusion criteria used to identify participants in the analyses.

Measures

Demographics
For purposes of sample characterization, respondents were asked
to self-report age, gender, race or ethnicity, the highest level of
education completed, and whether they were a California
resident.

Stress

Perceived Stress Scale

General perceived stress was assessed on both the initial and
the follow-up surveys using the 10-item version of the Perceived
Stress Scale (PSS) developed and validated by Cohen et al [30].
A review of studies validating this scale reported a Cronbach
α greater than .70 in 11 out of 11 studies and a test-retest
correlation of greater than .70 in 4 out of 4 studies [31]. Items
were scored on a 5-point scale of never to very often with
reference to the past month. The scale showed strong internal
reliability in the present sample (Cronbach α=.86).

COVID-19 Stressors and Associated Perceived Stress

A modified version of a COVID-19 stress scale developed by
Park et al [32] was used in the initial survey to gauge the level
of impact that the COVID-19 epidemic had wrought on the
study participants in the past month. Items on the Park et al [32]
scale were constructed on the basis of prior work related to
severe acute respiratory syndrome–associated coronavirus [33].
In this study, 8 “yes” or “no” items (see Table 1) asked whether
the respondent had experienced a particular COVID-19–related
situation in the past month. For each of the 8 COVID-19
stressors endorsed by a respondent, the level of associated
perceived stress was rated by the respondent on a 5-point scale
of not at all stressful to extremely stressful. A total perceived
COVID-19 stress score was obtained by computing the mean
of all the COVID-19 perceived stress scores. This scale has not
been previously validated. In this study, the correlation between
total perceived COVID-19 stress and general perceived stress
(assessed using the PSS) was significant (r=0.46; P<.001).
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Table 1. Participants’ self-reported COVID-19 stressors and associated perceived stressa (N=146).

Stressfulness rating, mean (SD)Participants who an-
swered yes, n (%)

COVID-19 stressor items

3.18 (1.10)83 (57)Risk of becoming infected with COVID-19

3.44 (1.03)102 (70)Risk of loved ones becoming infected with COVID-19

3.17 (1.09)143 (98)Read or heard others talk about the severity and contagiousness of COVID-19

3.25 (1.07)113 (77)Uncertainty about how long quarantine or social distancing requirements will last

2.46 (1.14)56 (38)Changes to daily personal care routines (eg, cooking, cleaning, exercise or relaxation, and
hobbies)

3.88 (1.05)25 (17)Changes to daily work routines (eg, unable to earn money or attend full- or part-time work
schedule)

2.90 (1.27)99 (68)Cancellation of planned or scheduled celebrations, entertainment, vacations, or trips (eg,
graduations, birthdays, and concerts)

2.77 (1.09)97 (66)Inability to travel (eg, cancelation of vacations and weekend trips)

aResponses were yes or no to the following prompt: “During the COVID-19 pandemic, many people have experienced unique sources of stress. Please
indicate which of the following you have experienced in the past month. Stressfulness was rated on a 5-point scale (not at all to extremely).”

Exercise Behavior

Self-reported Exercise

On the REDCap survey, participants were asked to report their
participation in exercise for 3 life stages: teenage, twenties, and
now. Using the Godin Leisure-time Exercise Questionnaire
(GLTEQ) [34] format, participants were asked to report how
many times per week they engaged in (strenuous or moderate)
exercise for more than 15 minutes in a typical week. These
frequencies were then summed to yield the number of times per
week that the participant engaged in moderate to vigorous
exercise for at least 15 minutes. Self-reported exercise in a
typical week (now) was also assessed on the follow-up survey
12 weeks after the initial survey. The GLTEQ has been validated
against measured cardiorespiratory fitness [35] and as a means
of distinguishing active from inactive adults [35].

Peloton Usage Data

Data retrieved from the Peloton API were used to estimate
exercise behavior in the 4-week period prior to the initial survey
and for the 12 weeks following the initial survey. For the 4-week
period prior to the survey completion, a mean number of cycling
days per week was computed as an indicator of frequency of
exercise. Similarly, for the 12 weeks following survey
completion, frequency was expressed as mean number of cycling
days per week. The duration of cycling per week (both pre- and
postsurvey) was calculated as the mean number of minutes per
week.

Statistical Analyses
Hierarchical regression equations were used to test the
association between perceived stress and exercise. Parallel
analyses were conducted first using estimates of exercise
participation (frequency and duration) derived from the Peloton
data on cycling during the 12 weeks after the survey (frequency
expressed as mean times per week and duration expressed as
mean minutes per week, respectively) and second using the
self-reported data on moderate to vigorous exercise reported on
the 12-week follow-up survey. Step 1 of each regression analysis

controlled for age and gender. Step 2 controlled for exercise
behavior at the time of the first survey (either Peloton cycling
data for the 4 weeks prior to the survey or self-reported moderate
to vigorous exercise obtained on the initial survey). Perceived
stress (assessed using the PSS) was entered on step 3 of each
analysis.

Ethical Considerations
This study was determined to be exempt from human subject
research ethics review. Study participants provided affirmative
consent for the research even though there was a waiver of
consent owing to data deidentification, public availability of
the Peloton data, and usage of standard survey procedures. No
compensation was provided to the study participants.

Results

Study Participants
Table 2 provides descriptive statistics for the 146 survey
respondents included in the Peloton cycling analysis. Overall,
the sample was majority female, highly educated, in good to
excellent health, and about 70% non-Hispanic White. The
majority of respondents (78%) were California residents. The
age range was 22 to ≥70 years, with more than half of the
respondents reporting an age between 30 and 49 years. Based
on their self-reports (Table 3), participants represented an active
sample, with the frequency of self-reported moderate to vigorous
exercise being highest “now” (over 8 times per week) as
compared to either frequency during teenage years (paired
t116=4.23; P<.001) or that during their twenties (paired t113=5.04;
P<.001). Exercise behavior was not significantly different
between participants in their teens and those in their twenties
(P=.43). A comparison of respondent characteristics between
the full survey sample of 225 respondents and the subsample
included in the Peloton cycling analysis (N=146) revealed no
significant differences in demographics, stress levels, or
self-reported exercise participation. A comparison of the study
participants who completed the 12-week follow-up survey with
those who did not revealed that the mean education level was
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higher among those who completed the second survey
(t144=–2.63; P=.009). Among participants who did not complete
the follow-up survey, 42% of them reported having a graduate
degree, whereas among those who did complete the follow-up

survey, 66% of them had a graduate degree. No other differences
were found among the 146 participants in the Peloton data
analysis and the 66 participants who completed the follow-up
survey.

Table 2. Participant characteristics (N=146).

Participants, n (%)Characteristics

Gender

18 (12)Male

128 (88)Female

Ethnicity

99 (68)Non-Hispanic White

16 (11)Hispanic

14 (10)Asian

16 (11)Black

1 (1)Decline to State

Age (years)

9 (6)22-29

44 (30)30-39

55 (38)40-49

28 (19)50-59

9 (6)60-69

1 (1)≥70

Education

20 (14)Some College

43 (30)College graduate

5 (3)Some Graduate

78 (53)Graduate Degree

Health

5 (3)Fair

43 (30)Good

55 (38)Very Good

38 (26)Excellent

5 (3)Decline to State

Table 3. Participants’ self-reported exercise frequency (N=146).

Self-reported exercise frequency (times per week), mean (SD)Age group

TotalStrenuousModerate

6.95 (3.97)3.45 (2.42)3.31 (2.27)Teenage

6.37 (3.673.24 (2.32)3.25 (1.24)Twenties

8.34 (3.06)4.80 (1.73)3.63 (2.29)Now

Self-reported Stress
Responses to the items assessing COVID-19 stressors indicated
that these were very prevalent (Table 1), with the most common
stressors being hearing others talk about the risks of COVID-19

and uncertainty about how long quarantine or social distancing
requirements might last.

Responses to the Cohen PSS indicated that the mean PSS score
among participants (mean 25.27, SD 6.06) was on the high side
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of the “moderate” range, typically given as 14-26. Stress levels
across the 2 surveys separated across 12 weeks were highly
correlated (r=0.67; P<.001), suggesting that stress levels were
fairly stable over time.

Peloton Usage
Data from the Peloton API revealed that at the time of the initial
survey, 25% of participants had been using the Peloton Bike
for fewer than 4 months, and 25% of them had been using the
Peloton Bike for more than 20 months (Table 4). The mean
frequency of use during the 4 weeks preceding the survey was
high, with 60% of the participants recording at least 1 cycling
class on at least 5 days per week. The minimum duration of
cycling during the 4 weeks preceding the survey was 20 minutes

per week, and based on Peloton usage, 50% of study participants
met or exceeded US recommended guidelines [36] for PA of
150 minutes per week of moderate to vigorous PA.

Figure 2 illustrates the pattern of Peloton cycling across the 12
weeks following the initial survey. Both frequency (days per
week) and duration (minutes per week) decreased over time
(P<.001 for both). In the week immediately following the
survey, study participants completed a mean of 3.92 (SD 2.04)
days of cycling and engaged in a mean of 156.89 (SD 108.77)
minutes of cycling. During the last week of the 12-week period,
participants completed a mean of 3.32 (SD 2.20) days of cycling
and engaged in a mean of 122.98 (SD 97.67) minutes of cycling.
During the final week of the 12-week monitoring period, 37%
of participants met or exceeded 150 weekly minutes of cycling.

Table 4. Peloton application programming interface data showing that participants were overall habitually active (N=146).

ValueCharacteristic

Length of Peloton usage (weeks), n (%)

37 (25)<20

35 (24)21-38

37 (25)39-80

37 (25)81-288

Peloton cycling during the 4-week presurvey, mean (SD)

5.96 (3.13)Frequency (times per week)

142.46 (73.23)Duration (minutes per week)

Figure 2. Frequency and duration of cycling decreased over the 12 weeks after the survey (N=146).

Impact of Stress on Exercise Behavior
As gender was not significantly associated with Peloton cycling
(frequency or duration) in any of the equations, gender was
excluded, and the analyses were rerun with only age as a
covariate in step 1. Age significantly predicted Peloton cycling

duration (R2=0.05; F1,144=8.45; P=.004) and Peloton cycling

frequency (R2=0.03; F1,144=4.49; P=.03). The model in step 2,
in which Peloton usage during the 4 weeks prior to the survey
was entered as a predictor variable, was a significant predictor

of the frequency of postsurvey Peloton cycling (R2=0.57;
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F2,143=95.27; P<.001) and for predicting the duration of

postsurvey Peloton cycling (R2=0.58; F2,143=102.58; P<.001).

The change in R2 in step 2 suggested that presurvey exercise
explained approximately 50% of the variance in postsurvey
exercise. The regression models in step 3 of the 2 different
equations examining the relationship of stress (assessed using
the PSS) to postsurvey Peloton usage revealed that stress was
not significantly associated with postsurvey cycling (change in

all R2<0.003; P [duration of cycling]=.81; P [frequency of
cycling]=.76).

In the regression analysis examining the impact of stress
(assessed using the PSS) on overall self-reported exercise
(assessed using the GLTEQ), neither age nor gender were
associated with exercise at 12 weeks; hence, the analysis was
performed without these 2 potential covariates. Overall moderate
to vigorous exercise reported on the initial survey significantly
predicted overall exercise reported on the 12-week follow-up

survey (R2=0.31; F1,64=29.03; P<.001). There was no change

in R2 values when stress was entered into the model, and stress
was not significantly associated with overall exercise at 12
weeks (P=.28).

Discussion

Principal Findings
To the best of our knowledge, this is the first study analyzing
data from a cohort of habitually active adults with access to
internet-connected fitness equipment in their home, which
demonstrated that exercise participation over a 12-week period
was not predicted by reported stress levels. These data were
collected during a lockdown period during the COVID-19
pandemic, and self-reports indicated that study participants were
in fact experiencing a high prevalence of COVID-19–related
stressors and a high level of perceived stress. Peloton cycling
behavior over the 12 weeks following the initial self-report
surveys was tracked through the Peloton cycling app and was
hence not vulnerable to self-report bias. Although there was an
overall trend for exercise participation to decrease over time in
the study sample, stress was not significantly associated with
the frequency or duration of postsurvey Peloton cycling. The
absence of an impact of stress on exercise was confirmed in an
analysis of the relationship of perceived stress with changes in
self-reported overall moderate to vigorous exercise over the
same 12-week period, as measured using the GLTEQ.

In contrast to the majority of studies investigating the impact
of stress on PA or exercise, the usage of exercise participation
data that were not obtained through self-report is a unique
feature of this study. In their review of the topic, summarizing
the findings of 168 studies, Stults and Sinha [16] identified only
2 studies that used objective PA assessments, and both of these
studies were cross-sectional. The selection of research
participants, all of whom had access to state-of-the-art home
exercise equipment, is another defining feature of this study.
The finding that among this self-selected sample of habitually
active individuals, perceived stress did not negatively impact
exercise participation is consistent with the findings of a few

prior studies that relied on self-report to estimate exercise
[23,24,37]. It is worth noting that all of these studies were
conducted during the COVID-19 pandemic, reflecting the
widespread concern that social distancing and stay-at-home
orders would result in general declines in PA. Described by
some as a “vicious circle” [38], in which social isolation begets
increased stress, which leads to decreased PA and an associated
decline in the ability to cope with stress, the type of chronic
stress engendered by a global pandemic has the potential to
have considerable cumulative and long-term health effects even
among those who are not infected. Our study suggests that
home-based fitness equipment may play a role in preventing
declines in activity among those individuals who have already
established an exercise habit. Future work should seek to
disentangle the influence of the equipment access from the
exercise habit.

Available data suggest that this sample of research participants
was similar to the general population in terms of the amount of
stress that they experienced during the COVID-19 pandemic.
Overall, the prevalence of each of the COVID-19 stressors was
comparable to that reported by Park et al [32] in a US sample
assessed in April 2020, with the exception of changes to daily
care personal routines and changes to work routines, both of
which were far more prevalent in Park et al’s [32] study. This
contrast may be a function of the timing of the data collection,
as our study was conducted at least 8 months later into the
pandemic than Park et al’s [32] study. Ratings of the perceived
stressfulness associated with each COVID-19 stressor were
comparable to the ratings reported by Park et al [32].

The fact that the individuals in this study were experiencing a
relatively high level of stress overall is likewise supported by
previously reported statistics. Cohen et al [39] reported on 3
large US surveys conducted in 1983, 2006, and 2009. In the
study by Cohen et al [39], scores on the PSS were compared
across demographic groups, with the highest mean score of
20.21 among unemployed men in 2006. More recently, a
comparison of PSS scores across 1685 surveys deployed in 57
countries during the COVID-19 epidemic [40] yielded a global
mean score of 19.08. With a mean PSS score of 25.27, the group
of respondents in this study clearly perceived themselves as
experiencing relatively high levels of stress.

During times of high stress, the health benefits of exercise may
be even more salient than during times of low stress, so the
identification of factors that support maintenance of exercise
participation during times of stress has clear implications for
public health. This study suggests that an established exercise
habit may provide a buffer against the negative impact that
stress typically has on exercise participation. The Peloton Bike
is a stationary exercise bike that features a digital
internet-connected monitor providing access to both live and
on-demand cycling classes of varying duration and intensity.
In addition to displaying continuous performance metrics, the
monitor also shows a running list of other Peloton riders
completing the same class and permits users to interact with
other riders by sending out and receiving “high fives.” Since
all of the study participants had access to this state-of-the-art
fitness equipment, our results should not be generalized to
persons who are engaging in other forms of exercise or those
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whose activity typically occurs outside the home. This type of
fitness equipment, which combines accessibility with on-demand
classes and connection to an internet-based community of
exercisers, is relatively new and has not been extensively
studied. There are many aspects of this technology that might
encourage maintenance of an exercise program, including
behavioral self-monitoring, competition, and social support for
exercise.

In addition to the specific hypothesis tested in this analysis, our
study demonstrates the considerable potential for
internet-connected exercise equipment to be used to support
both research and intervention. The ability to collect detailed
data regarding exercise behavior enables personalized
interventions, in which messaging could be delivered to
individuals on the basis of their measured exercise participation.
In terms of research, detailed information that can be obtained
regarding the frequency and duration of exercise can facilitate
many different avenues of research. Questions about the
relationship of exercise participation to different health outcomes
can be more rigorously explored using exercise data that are
not biased by self-report, while questions about how best to
support exercise adoption and maintenance can also be
addressed using metrics of duration and frequency recorded by
the exercise device. Although the focus on a single mode of
activity (in this case, cycling) may limit the appeal to certain
subgroups of individuals and may limit the generalizability of
our research findings, as a model for conducting efficacy studies,
internet-connected fitness equipment is an attractive option that
merits further exploration.

Limitations
Several aspects of this study may limit the extent to which the
findings can be generalized outside of this particular sample.
The participants in the study were overwhelmingly female and
mostly non-Hispanic White, although approximately 30% of
them reported affiliation with non-White ethnic or racial groups.
Moreover, recruitment for the study was conducted through
Peloton Facebook groups. Caution should be exercised,
therefore, in generalizing our findings to men, non-White ethnic
or racial groups, and persons who do not engage with social
media. Another consideration is that the Peloton Bike only
collects data when the Peloton Bike is being used. Therefore,
there are other forms of activity (eg, walking, running, and

swimming) that are not captured with this platform, which may
have been differently affected by stress experienced during the
COVID-19 lockdown. A possible explanation for the downward
trend in Peloton Bike usage is that other forms of activity
became available as COVID-19 lockdown restrictions were
lifted. Nevertheless, even at the end of the 12-week monitoring
period, the average duration of cycling was >2 hours per week,
which is still sufficient to realize health benefits [41].

It should also be noted that the Peloton Bike functions as a
subscription service; hence, in addition to the cost of the
equipment, there is a monthly cost associated with accessing
the live, on-demand classes. As such, it could be argued that
our findings might not be generalizable to individuals who
cannot afford this expense. Whether less affluent individuals
with access to internet-connected home-based fitness equipment
would exhibit a similar resilience to reductions in PA during
times of elevated stress is an empirical question that could be
explored in future research. There are already cases of health
insurance companies providing access to the Peloton app free
of charge to their members [42] and with the growing evidence
that regular exercise lowers health care costs over the long term
[13], it is reasonable to expect that home-based equipment may
eventually be made available at low or no cost to some
individuals. Moreover, it should be noted that data from the
National Health Interview Survey [43] indicate that even among
the more affluent subgroups, fewer than 50% of adults meet
recommended guidelines for PA participation. Thus, even if the
findings of this study were only generalizable to more affluent
individuals, the potential impact in terms of numbers of people
and likely health benefit is still quite large.

Conclusions
To conclude, habitually active adults using internet-connected
home fitness equipment maintained their exercise habits while
experiencing high stress during the COVID-19 lockdown. This
finding emerged using both the in-app cycling data from the
Peloton Bike and self-reported moderate to vigorous leisure
time activity. Given the strength of the evidence for the health
benefits of exercise, identifying strategies for keeping
individuals active during times of stress has tremendous public
health implications. Future research should examine what role
internet-connected home fitness equipment plays in supporting
maintenance of exercise during periods of stress.

Acknowledgments
This research was supported by the National Center for Research Resources and the National Center for Advancing Translational
Sciences, National Institutes of Health (grant UL1 TR001414).

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

Conflicts of Interest
None declared.

References

JMIR Form Res 2023 | vol. 7 | e41877 | p. 8https://formative.jmir.org/2023/1/e41877
(page number not for citation purposes)

Schneider et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


1. Dieli-Conwright CM, Courneya KS, Demark-Wahnefried W, Sami N, Lee K, Sweeney FC, et al. Aerobic and resistance
exercise improves physical fitness, bone health, and quality of life in overweight and obese breast cancer survivors: a
randomized controlled trial. Breast Cancer Res 2018 Oct 19;20(1):124 [FREE Full text] [doi: 10.1186/s13058-018-1051-6]
[Medline: 30340503]

2. Grgic J, Schoenfeld BJ, Davies TB, Lazinica B, Krieger JW, Pedisic Z. Effect of resistance training frequency on gains in
muscular strength: a systematic review and meta-analysis. Sports Med 2018 May 22;48(5):1207-1220. [doi:
10.1007/s40279-018-0872-x] [Medline: 29470825]

3. Lavie CJ, Ozemek C, Carbone S, Katzmarzyk PT, Blair SN. Sedentary behavior, exercise, and cardiovascular health. Circ
Res 2019 Mar;124(5):799-815. [doi: 10.1161/CIRCRESAHA.118.312669] [Medline: 30817262]

4. Mikkelsen K, Stojanovska L, Polenakovic M, Bosevski M, Apostolopoulos V. Exercise and mental health. Maturitas 2017
Dec;106:48-56. [doi: 10.1016/j.maturitas.2017.09.003] [Medline: 29150166]

5. Carbone S, Del Buono MG, Ozemek C, Lavie CJ. Obesity, risk of diabetes and role of physical activity, exercise training
and cardiorespiratory fitness. Prog Cardiovasc Dis 2019 Jul;62(4):327-333. [doi: 10.1016/j.pcad.2019.08.004] [Medline:
31442513]

6. Pedersen BK, Saltin B. Exercise as medicine - evidence for prescribing exercise as therapy in 26 different chronic diseases.
Scand J Med Sci Sports 2015 Dec;25 Suppl 3:1-72. [doi: 10.1111/sms.12581] [Medline: 26606383]

7. Petridou A, Siopi A, Mougios V. Exercise in the management of obesity. Metabolism 2019 Mar;92:163-169. [doi:
10.1016/j.metabol.2018.10.009] [Medline: 30385379]

8. Jakicic JM, Rogers RJ, Davis KK, Collins KA. Role of physical activity and exercise in treating patients with overweight
and obesity. Clin Chem 2018 Jan;64(1):99-107. [doi: 10.1373/clinchem.2017.272443] [Medline: 29158251]

9. Ströhle A. Physical activity, exercise, depression and anxiety disorders. J Neural Transm (Vienna) 2009 Jun;116(6):777-784.
[doi: 10.1007/s00702-008-0092-x] [Medline: 18726137]

10. Dinas PC, Koutedakis Y, Flouris AD. Effects of exercise and physical activity on depression. Ir J Med Sci 2011
Jun;180(2):319-325. [doi: 10.1007/s11845-010-0633-9] [Medline: 21076975]

11. Amatya B, Khan F, Galea M. Rehabilitation for people with multiple sclerosis: an overview of Cochrane Reviews. Cochrane
Database Syst Rev 2019 Jan 14;1(1):CD012732 [FREE Full text] [doi: 10.1002/14651858.CD012732.pub2] [Medline:
30637728]

12. Reynolds ER, Ashbaugh AD, Hockenberry BJ, McGrew CA. Multiple sclerosis and exercise: a literature review. Curr
Sports Med Rep 2018;17(1):31-35. [doi: 10.1249/jsr.0000000000000446]

13. Coughlan D, Saint-Maurice PF, Carlson SA, Fulton J, Matthews CE. Leisure time physical activity throughout adulthood
is associated with lower medicare costs: evidence from the linked NIH-AARP diet and health study cohort. BMJ Open
Sport Exerc Med 2021 Mar 05;7(1):e001038 [FREE Full text] [doi: 10.1136/bmjsem-2021-001038] [Medline: 33768963]

14. Exercise or physical activity. Centers for Disease Control and Prevention. URL: https://www.cdc.gov/nchs/fastats/exercise.
htm [accessed 2021-07-06]

15. Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and physical fitness: definitions and distinctions
for health-related research. Public Health Rep 1985;100(2):126-131 [FREE Full text] [Medline: 3920711]

16. Stults-Kolehmainen MA, Sinha R. The effects of stress on physical activity and exercise. Sports Med 2014 Jan;44(1):81-121
[FREE Full text] [doi: 10.1007/s40279-013-0090-5] [Medline: 24030837]

17. Lutz RS, Stults-Kolehmainen MA, Bartholomew JB. Exercise caution when stressed: stages of change and the stress–exercise
participation relationship. Psychol Sport Exerc 2010 Nov;11(6):560-567. [doi: 10.1016/j.psychsport.2010.06.005]

18. Pérez-Gisbert L, Torres-Sánchez I, Ortiz-Rubio A, Calvache-Mateo A, López-López L, Cabrera-Martos I, et al. Effects of
the COVID-19 pandemic on physical activity in chronic diseases: a systematic review and meta-analysis. Int J Environ Res
Public Health 2021 Nov 23;18(23):12278 [FREE Full text] [doi: 10.3390/ijerph182312278] [Medline: 34886002]

19. Elisabeth AL, Karlen SB, Magkos F. The effect of COVID-19-related lockdowns on diet and physical activity in older
adults: a systematic review. Aging Dis 2021;12(8):1935. [doi: 10.14336/ad.2021.0606]

20. Christensen A, Bond S, McKenna J. The COVID-19 Conundrum: Keeping safe while becoming inactive. A rapid review
of physical activity, sedentary behaviour, and exercise in adults by gender and age. PLoS One 2022;17(1):e0263053 [FREE
Full text] [doi: 10.1371/journal.pone.0263053] [Medline: 35085330]

21. Oliveira MR, Sudati IP, Konzen VDM, de Campos AC, Wibelinger LM, Correa C, et al. Covid-19 and the impact on the
physical activity level of elderly people: a systematic review. Exp Gerontol 2022 Mar;159:111675 [FREE Full text] [doi:
10.1016/j.exger.2021.111675] [Medline: 34954282]

22. Zaccagni L, Toselli S, Barbieri D. Physical activity during COVID-19 lockdown in Italy: a systematic review. Int J Environ
Res Public Health 2021 Jun 13;18(12):6416 [FREE Full text] [doi: 10.3390/ijerph18126416] [Medline: 34199286]

23. Brand R, Timme S, Nosrat S. When pandemic hits: exercise frequency and subjective well-being during COVID-19
pandemic. Front Psychol 2020 Sep 24;11:570567 [FREE Full text] [doi: 10.3389/fpsyg.2020.570567] [Medline: 33071902]

24. Benzing V, Nosrat S, Aghababa A, Barkoukis V, Bondarev D, Chang Y, et al. Staying active under restrictions: changes
in type of physical exercise during the initial COVID-19 lockdown. Int J Environ Res Public Health 2021 Nov
16;18(22):12015 [FREE Full text] [doi: 10.3390/ijerph182212015] [Medline: 34831770]

JMIR Form Res 2023 | vol. 7 | e41877 | p. 9https://formative.jmir.org/2023/1/e41877
(page number not for citation purposes)

Schneider et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://breast-cancer-research.biomedcentral.com/articles/10.1186/s13058-018-1051-6
http://dx.doi.org/10.1186/s13058-018-1051-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30340503&dopt=Abstract
http://dx.doi.org/10.1007/s40279-018-0872-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29470825&dopt=Abstract
http://dx.doi.org/10.1161/CIRCRESAHA.118.312669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30817262&dopt=Abstract
http://dx.doi.org/10.1016/j.maturitas.2017.09.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29150166&dopt=Abstract
http://dx.doi.org/10.1016/j.pcad.2019.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31442513&dopt=Abstract
http://dx.doi.org/10.1111/sms.12581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26606383&dopt=Abstract
http://dx.doi.org/10.1016/j.metabol.2018.10.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30385379&dopt=Abstract
http://dx.doi.org/10.1373/clinchem.2017.272443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29158251&dopt=Abstract
http://dx.doi.org/10.1007/s00702-008-0092-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18726137&dopt=Abstract
http://dx.doi.org/10.1007/s11845-010-0633-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21076975&dopt=Abstract
https://europepmc.org/abstract/MED/30637728
http://dx.doi.org/10.1002/14651858.CD012732.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30637728&dopt=Abstract
http://dx.doi.org/10.1249/jsr.0000000000000446
https://europepmc.org/abstract/MED/33768963
http://dx.doi.org/10.1136/bmjsem-2021-001038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33768963&dopt=Abstract
https://www.cdc.gov/nchs/fastats/exercise.htm
https://www.cdc.gov/nchs/fastats/exercise.htm
https://europepmc.org/abstract/MED/3920711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3920711&dopt=Abstract
https://europepmc.org/abstract/MED/24030837
http://dx.doi.org/10.1007/s40279-013-0090-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24030837&dopt=Abstract
http://dx.doi.org/10.1016/j.psychsport.2010.06.005
https://www.mdpi.com/resolver?pii=ijerph182312278
http://dx.doi.org/10.3390/ijerph182312278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34886002&dopt=Abstract
http://dx.doi.org/10.14336/ad.2021.0606
https://dx.plos.org/10.1371/journal.pone.0263053
https://dx.plos.org/10.1371/journal.pone.0263053
http://dx.doi.org/10.1371/journal.pone.0263053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35085330&dopt=Abstract
https://europepmc.org/abstract/MED/34954282
http://dx.doi.org/10.1016/j.exger.2021.111675
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34954282&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18126416
http://dx.doi.org/10.3390/ijerph18126416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34199286&dopt=Abstract
https://europepmc.org/abstract/MED/33071902
http://dx.doi.org/10.3389/fpsyg.2020.570567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33071902&dopt=Abstract
https://boris.unibe.ch/id/eprint/162153
http://dx.doi.org/10.3390/ijerph182212015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34831770&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


25. Hargreaves EA, Lee C, Jenkins M, Calverley JR, Hodge K, Houge Mackenzie S. Changes in physical activity pre-, during
and post-lockdown COVID-19 restrictions in New Zealand and the explanatory role of daily hassles. Front Psychol 2021
Feb 25;12:642954 [FREE Full text] [doi: 10.3389/fpsyg.2021.642954] [Medline: 33716912]

26. Peloton Bike. One Peloton. URL: https://www.onepeloton.com/bike [accessed 2023-01-05]
27. Regional Stay at Home Order. California Department of Public Health. 2020 Dec 03. URL: https://www.gov.ca.gov/

wp-content/uploads/2020/12/12.3.20-Stay-at-Home-Order-ICU-Scenario.pdf [accessed 2020-12-10]
28. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, REDCap Consortium. The REDCap consortium: building

an international community of software platform partners. J Biomed Inform 2019 Jul;95:103208 [FREE Full text] [doi:
10.1016/j.jbi.2019.103208] [Medline: 31078660]

29. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed
Inform 2009 Apr;42(2):377-381 [FREE Full text] [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

30. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav 1983 Dec;24(4):385-396.
[Medline: 6668417]

31. Lee E. Review of the psychometric evidence of the perceived stress scale. Asian Nurs Res (Korean Soc Nurs Sci) 2012
Dec;6(4):121-127 [FREE Full text] [doi: 10.1016/j.anr.2012.08.004] [Medline: 25031113]

32. Park CL, Russell BS, Fendrich M, Finkelstein-Fox L, Hutchison M, Becker J. Americans' COVID-19 stress, coping, and
adherence to CDC guidelines. J Gen Intern Med 2020 Aug;35(8):2296-2303 [FREE Full text] [doi:
10.1007/s11606-020-05898-9] [Medline: 32472486]

33. Main A, Zhou Q, Ma Y, Luecken LJ, Liu X. Relations of SARS-related stressors and coping to Chinese college students'
psychological adjustment during the 2003 Beijing SARS epidemic. J Couns Psychol 2011 Jul;58(3):410-423. [doi:
10.1037/a0023632] [Medline: 21574694]

34. Godin G, Shephard RJ. A simple method to assess exercise behavior in the community. Can J Appl Sport Sci 1985
Sep;10(3):141-146. [Medline: 4053261]

35. Amireault S, Godin G. The Godin-Shephard leisure-time physical activity questionnaire: validity evidence supporting its
use for classifying healthy adults into active and insufficiently active categories. Percept Mot Skills 2015 Apr;120(2):604-622.
[doi: 10.2466/03.27.PMS.120v19x7] [Medline: 25799030]

36. 2018 physical activity guidelines advisory committee scientific report. Department of Health and Human Services. 2018.
URL: https://health.gov/our-work/physical-activity/current-guidelines/scientific-report [accessed 2022-08-03]

37. Hargreaves EA, Lee C, Jenkins M, Calverley JR, Hodge K, Houge Mackenzie S. Changes in physical activity pre-, during
and post-lockdown COVID-19 restrictions in New Zealand and the explanatory role of daily hassles. Front Psychol 2021
Feb 25;12:642954 [FREE Full text] [doi: 10.3389/fpsyg.2021.642954] [Medline: 33716912]

38. Burtscher J, Burtscher M, Millet GP. (Indoor) isolation, stress, and physical inactivity: vicious circles accelerated by
COVID-19? Scand J Med Sci Sports 2020 Aug 06;30(8):1544-1545 [FREE Full text] [doi: 10.1111/sms.13706] [Medline:
32374894]

39. Cohen S, Janicki-Deverts D. Who's stressed? Distributions of psychological stress in the United States in probability samples
from 1983, 2006, and 2009. J Appl Soc Psychol 2023 Jan 26;42(6):1320-1334. [doi: 10.1111/j.1559-1816.2012.00900.x]

40. Adamson MM, Phillips A, Seenivasan S, Martinez J, Grewal H, Kang X, et al. International prevalence and correlates of
psychological stress during the global COVID-19 pandemic. Int J Environ Res Public Health 2020 Dec 10;17(24):9248
[FREE Full text] [doi: 10.3390/ijerph17249248] [Medline: 33321950]

41. Füzéki E, Banzer W. Physical activity recommendations for health and beyond in currently inactive populations. Int J
Environ Res Public Health 2018 May 22;15(5):1042 [FREE Full text] [doi: 10.3390/ijerph15051042] [Medline: 29789470]

42. UnitedHealthcare to provide millions of members with year-long access to the Peloton app. UnitedHealth Group. 2021.
URL: https://www.unitedhealthgroup.com/newsroom/2021/2021-7-20-uhc-access-peloton-app.html [accessed 2021-07-22]

43. Watson KB, Whitfield G, Chen TJ, Hyde ET, Omura JD. Trends in aerobic and muscle-strengthening physical activity by
race/ethnicity across income levels among US adults, 1998-2018. J Phys Act Health 2021 Aug 01;18(S1):S45-S52 [FREE
Full text] [doi: 10.1123/jpah.2021-0260] [Medline: 34465650]

Abbreviations
API: application programing interface
GLTEQ: Godin Leisure-time Exercise Questionnaire
PA: physical activity
PSS: perceived stress scale
REDCap: Research Electronic Data Capture

JMIR Form Res 2023 | vol. 7 | e41877 | p. 10https://formative.jmir.org/2023/1/e41877
(page number not for citation purposes)

Schneider et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/33716912
http://dx.doi.org/10.3389/fpsyg.2021.642954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33716912&dopt=Abstract
https://www.onepeloton.com/bike
https://www.gov.ca.gov/wp-content/uploads/2020/12/12.3.20-Stay-at-Home-Order-ICU-Scenario.pdf
https://www.gov.ca.gov/wp-content/uploads/2020/12/12.3.20-Stay-at-Home-Order-ICU-Scenario.pdf
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30126-1
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31078660&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6668417&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1976-1317(12)00052-7
http://dx.doi.org/10.1016/j.anr.2012.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25031113&dopt=Abstract
https://europepmc.org/abstract/MED/32472486
http://dx.doi.org/10.1007/s11606-020-05898-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32472486&dopt=Abstract
http://dx.doi.org/10.1037/a0023632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21574694&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4053261&dopt=Abstract
http://dx.doi.org/10.2466/03.27.PMS.120v19x7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25799030&dopt=Abstract
https://health.gov/our-work/physical-activity/current-guidelines/scientific-report
https://europepmc.org/abstract/MED/33716912
http://dx.doi.org/10.3389/fpsyg.2021.642954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33716912&dopt=Abstract
https://europepmc.org/abstract/MED/32374894
http://dx.doi.org/10.1111/sms.13706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32374894&dopt=Abstract
http://dx.doi.org/10.1111/j.1559-1816.2012.00900.x
https://www.mdpi.com/resolver?pii=ijerph17249248
http://dx.doi.org/10.3390/ijerph17249248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33321950&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph15051042
http://dx.doi.org/10.3390/ijerph15051042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29789470&dopt=Abstract
https://www.unitedhealthgroup.com/newsroom/2021/2021-7-20-uhc-access-peloton-app.html
https://europepmc.org/abstract/MED/34465650
https://europepmc.org/abstract/MED/34465650
http://dx.doi.org/10.1123/jpah.2021-0260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34465650&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Mavragani; submitted 12.08.22; peer-reviewed by D Saleh, B Lambe; comments to author 06.10.22; revised version
received 05.01.23; accepted 09.01.23; published 08.02.23

Please cite as:
Schneider M, Woodworth A, Mehrabadi MA
The Relationship Between Exercise Habits and Stress Among Individuals With Access to Internet-Connected Home Fitness Equipment:
Single-Group Prospective Analysis
JMIR Form Res 2023;7:e41877
URL: https://formative.jmir.org/2023/1/e41877
doi: 10.2196/41877
PMID: 36719817

©Margaret Schneider, Amanda Woodworth, Milad Asgari Mehrabadi. Originally published in JMIR Formative Research
(https://formative.jmir.org), 08.02.2023. 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 JMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR Form Res 2023 | vol. 7 | e41877 | p. 11https://formative.jmir.org/2023/1/e41877
(page number not for citation purposes)

Schneider et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://formative.jmir.org/2023/1/e41877
http://dx.doi.org/10.2196/41877
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36719817&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

