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Abstract

Wearable fitness trackers are an increasingly popular tool for measuring physical activity (PA) due their accuracy and momen-
tary data collection abilities. Despite the benefits of using wearable fitness trackers, there is limited research in the eating
disorder (ED) field using wearable fitness trackers to measure PA in the context of EDs. Wearable fitness trackers are often
underused in ED research because there is limited knowledge about whether wearable fitness trackers negatively or positively
impact PA engagement and ED symptoms in individuals with EDs. The current study aimed to assess the perceived impact
wearable fitness trackers have on PA engagement and ED symptoms over a 12-week CBT treatment for 30 individuals with
binge eating and restrictive eating that presented to treatment engaging or not engaging in maladaptive exercise. Participants
in the maladaptive exercise group (n=17) and non-maladaptive exercise group (n=13) wore a fitness tracker for 12 weeks
and completed questionnaires assessing participants’ perceptions of the fitness trackers’ influence on ED symptoms and
PA engagement throughout treatment. Results demonstrated a small percentage of individuals perceived the fitness tracker
influenced ED behaviors or PA engagement, and there were mixed results on whether participants positively or negatively
perceived the fitness tracker influenced them to engage in ED behaviors or PA engagement. Although preliminary, these
results demonstrate the need to continue using objective measurements of PA via wearable fitness trackers to further our
understanding of the positive and negative effects of fitness trackers on clinical ED samples.

Level of Evidence: Level 1, randomized controlled trial.
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Introduction 14, 15] or adaptive (i.e., neither driven nor compensatory;

[9]113). The inclusion of fitness trackers in research studies

Exercise in the context of eating disorders (EDs) can be
either maladaptive (i.e., used to compensate for binge eating
[compensatory] or feels compelled to avoid negative conse-
quences of not exercising such as weight gain[driven]; [5,
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may be a useful methodology in understanding objective
characteristics of overall physical activity (PA: any physi-
cal movement) in EDs (e.g., duration, frequency, intensity)
including intentional exercise episodes, but such methods
are underutilized in research studies to-date due to concerns
about participant reactivity to trackers. The current study
aims to improve understanding of the perceived impact of
fitness trackers on ED symptoms and PA engagement in an
ED population to evaluate the safety and potential efficacy
of use for research studies.
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Use of fithess trackers in extant research

There is a growing literature base examining PA in the
context of EDs. To date, most research on PA in ED pop-
ulations has relied on retrospective self-report measures
of PA frequency and duration [1]. These retrospective
self-report measures are subject to several biases, such
as recall bias (e.g. forgetting) and social desirability bias
(e.g. over/underreporting) [1]. Other literature has used
ecological momentary assessment (EMA) to examine PA
in EDs. While EMA reporting reduces recall errors, it is
still subject to social desirability bias. Extant literature
supports these concerns; self-report measurements of PA
have been found to be inaccurate both in ED groups and
in the general adult population [1, 12, 16].

Objective measurement of PA via sensors (e.g., acceler-
ometry) shows great promise for a more accurate measure-
ment of PA engagement in ED populations. Sensor-based
assessment tools (e.g., wearable fitness trackers) use objec-
tive measurement, more accurately measure the amount of
PA, and increase the credibility and validity of research
findings [7, 12]. Despite these strong benefits of objective
PA measurement, few studies have objectively measured
the amount of PA cross sectionally [2, 12]. There are 2
main reasons why the ED field tends to under-use objec-
tive measures of PA in research assessment. First, many
characteristics of both maladaptive and adaptive exercise
are cognitive in nature, and prior research suggests these
cognitive components of exercise are more clinically rele-
vant in defining maladaptive exercise as compared to exer-
cise frequency and duration [3]. For example, wearable
fitness trackers cannot measure a sense of being compelled
or driven to continue exercise or the intended reason for
exercise. As a result, researchers cannot presently depend
on wearable fitness trackers to distinguish adaptive from
maladaptive exercise, though they can use these devices to
gain objective data about other important exercise features
such as duration and intensity. Second, researchers and
clinicians are often concerned about the potential negative
effects wearable fitness trackers could have on the devel-
opment and maintenance of ED symptoms [18]. Thus, the
use of fitness trackers in ED research has remained limited.

Despite concerns about reactivity to sensor measure-
ment of PA among individuals with EDs, little research
has specifically examined this phenomenon. To date, only
three studies have tested the effects of a wearable fitness
trackers on ED symptoms in non-clinical populations, with
mixed results. Two were observational studies of univer-
sity students or young adults which found fitness tracker
devices and apps (e.g., Fitbit) were associated with ED
symptomatology (e.g., rates of binge eating or purging)
and higher rates of body dissatisfaction [8, 18]. The third
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study assigned half their sample of university students to
wear fitness trackers and found those that were assigned to
wear fitness trackers were more likely to report exercising
to support their health and fitness and were less likely to
report engagement in ED behaviors (e.g., dietary restraint,
binge eating) [6]. A major limitation of all the studies
described above is that none of them included individuals
with a diagnosed ED. Despite the valuable contributions
of the aforementioned studies, it remains unknown how
using wearable fitness trackers impacts individuals with
EDs, specifically.

Patient perceptions of influence of fitness
trackers on ED behaviors

In addition to the field’s limited understanding of the rela-
tionship between wearable fitness trackers, ED symptoms,
and PA engagement, no study has assessed the perceived
impact of fitness trackers on ED symptoms and PA engage-
ment over an extended period (e.g.,> 10 days), nor through-
out the course of an ED treatment. Importantly, there could
be increased reactivity during the first few days of wear as
compared to longer-term wear of fitness trackers. Assessing
the perceived impact of a fitness tracker on PA engagement
and ED symptoms during an ED treatment will allow for the
opportunity to further understand the perceived impact of
the fitness tracker at the start of treatment when ED symp-
toms are likely more severe or during the treatment when ED
symptoms are likely subsiding.

Influence of maladaptive exercise on fitness
tracker reactivity

To date, research has also not assessed the perceived influ-
ence of fitness trackers on PA engagement and ED symptoms
separately in individuals with EDs that do and do not engage
in maladaptive exercise. It is possible the perceived impact
of fitness trackers may be different among those with and
without maladaptive exercise as these groups tend to show
different symptom presentations prior to treatment [11, 17,
19]. Further, reductions in maladaptive exercise facilitated
by treatment may lead to the decreased perceived influence
of the fitness tracker on PA due to overall reductions in the
amount of PA. Assessing the perceived impact of fitness
trackers on PA engagement and ED symptoms during an
ED treatment may reveal whether specific ED symptoms,
like maladaptive exercise, predict whether an individual per-
ceives the fitness tracker to positively or negatively impact
their ED symptoms and/or PA engagement.
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Current study

The current study aimed to characterize participants’ per-
ception of the fitness tracker’s influence on ED symptoms
across a 12-week CBT treatment for individuals with an
ED characterized by both clinically significant binge eat-
ing and restrictive eating. There were 2 aims of the cur-
rent study and each aim consisted of two parts. Aim la
was to describe session-by-session perception of the fit-
ness tracker’s influence on overall PA and maladaptive PA
among individuals who did and did not engage in maladap-
tive exercise at pre-treatment. For Aim 1b, we aimed to
examine the moderating role of pre-treatment maladaptive
exercise engagement on the perceived influence of the fit-
ness tracker on overall PA engagement across treatment.
Due to the potentially greater perceived impact of fitness
trackers on PA engagement among individuals currently
engaging in maladaptive exercise, we hypothesized the
individuals that entered treatment engaging in maladaptive
exercise would experience greater reductions in the per-
ceived influence of the fitness tracker on PA engagement
during treatment compared to those that did not engage in
maladaptive exercise at the start of treatment. Aim 2a was

to characterize session-by-session perception of the fitness
trackers influence on ED symptoms among individuals
who did and did not engage in maladaptive exercise at pre-
treatment. For Aim 2b, we aimed to examine the moderat-
ing role of pre-treatment maladaptive exercise engagement
on the perceived influence of the fitness tracker on ED
symptoms across treatment. We had no specific directional
hypotheses for whether the perceived influence of the fit-
ness tracker on ED symptoms would differ throughout the
course of treatment between those that did and did not
engage in maladaptive exercise at the start of treatment.

Methods
Participants and recruitment

Participants (n=30) ages 18 years and older were recruited via
referrals from internal and external health care clinics, flyers,
newspapers, radio, and online postings including social media
campaigns from May 2020 to June 2021. Sample character-
istics are presented in Table 1. Participants were recruited to
participate in a larger parent study (ClinicalTrials.gov Iden-
tifier: NCT04126694; R43 MH121205) designed to test the

Table 1 Descriptives and sample characteristics of the total sample and separately of the non-maladaptive and maladaptive exercise groups

Total sample

Non-maladaptive Maladaptive Welch’s test

exercise group exercise group

M SD M SD M SD F df P

Baseline descriptives

Age 37.10 12.19 37.92 1347 36.47 11.51 283 1 0.76

BMI 29.52  5.20 3126 4.62 28.19 5.36 010 1 0.10

n % n % n %

Male 3 10.00% 2 1538% 1 588% - - -
Female 27 90.00% 11 84.62% 16 94.12% - - -
White 24 80.00% 10 76.92% 13 76.47% - - -
Black 3 10.00% 2 1538% 2 11.76% - - -
Asian 2 6.66% 1 7.69% 1 588% - - -
More than one race 1 333% 0 0.00% 1 588% - - -
Hispanic/Latino/Latina 2 6.66% 1 7.69% 1 588% - - -
Diagnostic presentation

Bulimia nervosa 20 66.67% 46.15% 14 82.35% - - -

Binge eating disorder 10 33.33% 53.85% 3 17.65% - - -
Exercise descriptives

Participants only engaging in adaptive exercise at pre-treatment 11 36.67% 11 84.62% 0 0% - - -

Participants not engaging in any exercise at pre-treatment 2 6.67% 2 1538% O 0% - - -

Participants engaging in at least one episode of maladaptive 17 56.67% O 0% 17 100% - - -

exercise one month prior to treatment

Treatment retention

Dropout from treatment 4 1333% 1 7.69% 3 17.65% - - -
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feasibility and acceptability of a novel sensor-based smart-
phone application when used as an adjunct to CBT for adult
patients with transdiagnostic binge eating and restrictive eating
pathology. Participants were included if they were 18—65 years
of age, experienced clinically significant binge eating (defined
as 12 or more objectively large binge eating episodes in the
past 3 months), engaged in clinically significant dietary restric-
tion (defined as 3 or more episodes of fasting for 5 or more
waking hours per week in the last 4 weeks), had a body mass
index (BMI) 17.5-35, and were willing and able to use a wear-
able fitness tracker every day for 12 weeks. Participants were
excluded if they were receiving other treatment for an ED,
were receiving structured behavioral weight loss treatment
(e.g., Weight Watchers), or required immediate treatment for
medical complications as a result of ED symptoms.

Procedure

All assessments were completed virtually due to the COVID-
19 pandemic. Data for the current study was collected at
each assessment point and weekly with the therapy sessions.
Participants completed an initial phone screening, a baseline
assessment, mid-treatment assessments after session four and
session, 8 and a post-treatment assessment after session 12.
At the baseline assessment participants were categorized into
two groups based on their responses to questions about mala-
daptive exercise: (1) the maladaptive exercise group (n=17)
and 2) the non-maladaptive exercise group (n=13). Partici-
pants were categorized into the maladaptive exercise group
if they engaged in at least one maladaptive exercise episode
during the 12 weeks leading up to the baseline assessment.
Participants also completed a weekly pre-session question-
naire before every therapy session. Informed consent was
obtained by a study assessor from each participant at the base-
line assessment. At the baseline assessment, participants were
given the Mi Smart Band, a wearable fitness tracker, and they
were instructed to wear the tracker throughout the entirety of
the 12-week treatment. When participants noticed the battery
was running low on the fitness trackers (approximately every
twenty days), they were instructed to charge the tracker either
when showering or during a time when they were not exercis-
ing or sleeping. Of the 12 therapy sessions, only the fourth
session focused on addressing maladaptive exercise behaviors
for individuals that presented to treatment engaging in mala-
daptive exercise. The current study was conducted in compli-
ance with the Drexel University Institutional Review Board.
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Measures
Eating disorder examination (EDE)

The EDE is a semi-structured clinician-administered inter-
view [4]. The current study used the EDE for diagnostic
purposes and to assess adaptive and maladaptive exercise at
the baseline assessment. The study team modified the EDE
to separately assess adaptive and maladaptive exercise. In
the modified EDE, assessors asked questions generated by
our research team that separately assess the duration and fre-
quency of solely adaptive exercise episodes and the duration
and frequency of all maladaptive exercise episodes, which
included driven exercise only episodes, compensatory exer-
cise only episodes, and driven and compensatory exercise
episodes. Adaptive exercise was defined as any exercise
that was neither driven nor compensatory. If the primary
motive for an exercise episode was for shape/weight rea-
sons and was perceived by the participant and assessor as
driven or compensatory, then it was counted as maladap-
tive exercise. Adaptive exercise was not assessed directly.
Thus, assessors first assessed a participant’s total exercise
pattern (i.e., frequency and duration of all exercise) and
then assessed the participant’s exercise pattern of maladap-
tive exercise episodes. Once this information was collected,
assessors subtracted frequencies of maladaptive exercise
episodes from the frequency of the total exercise routine
episode frequency to determine whether participants were
engaging in any exercise that was not primarily maladap-
tive and the frequency of the participant’s adaptive exercise
episodes. During the assessment, the assessors oriented the
participants to maladaptive exercise episodes by explaining
to the participants how to classify exercise episodes that
are driven and/or compensatory and exercise episodes that
are not. We used some of the following descriptions to help
participants classify their maladaptive exercise episodes: the
exercise felt driven or compelled, the exercise was hard or
strenuous, they pushed themselves during the exercise, they
chose to exercise over prior commitments, they exercised
when it may have caused harm such as when injured or sick,
and they felt strong negative emotions (e.g., guilt, anxiety) if
they were unable to exercise. This explanation often helped
participants both differentiate what exercise episodes from
their total exercise routine were maladaptive and account for
the duration and frequency of maladaptive exercise episodes.

MiFit smart band

The MiFit smart band is a wearable fitness tracker that
collects daily step count and heart rate. The corresponding
MiFit app recorded and compiled this data. Participants
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had access to the MiFit app on their phone and occasion-
ally had to open the app to sync data for study purposes.
Participants wore the MiFit smart band on the wrist of
their choice during the 12-week study. The MiFit smart
band has a small rectangular screen which was a touch
screen and displayed the date and time. Using the touch
screen, participants were able to access their steps count,
heart rate, distance moved, and sleep duration. Participants
were asked to not look at the data they had access to on the
watch and the MiFit application on their phone. Partici-
pants were not directly told what data was being collected
for the purpose of the study. Participants were also asked
to not wear any additional wearable fitness trackers they
own during the duration of the study.

Perceived fitness tracker reactivity and influence
on ED symptoms

Participants’ perceived influence of the fitness tracker on
PA engagement and ED symptoms were assessed through
two measures developed for the purposes of this study. This
included a 3-item weekly pre-session questionnaire and a
5-item mid-treatment and post-treatment questionnaire
measuring two constructs: (1) perceived fitness tracker reac-
tivity and (2) the perception of the fitness trackers influence
on ED symptoms. The specific items used to measure per-
ceived fitness tracker reactivity [6], Maher, Ryan, Ambrosi,
& Edney, 2017) and perception of influence on ED symp-
toms [6, 8, 18] were based on previous work that similarly
assessed these constructs.

Perceived fitness tracker reactivity was defined as the
degree to which wearing a fitness tracker influenced overall
PA or maladaptive PA engagement. The primary question
asked to assess perceived fitness tracker reactivity was the
following: “Did the fitness tracker motivate you to engage
in physical activity this week?” If participants responded
yes, they were prompted with two follow-up questions: 1)
“If yes, did the fitness tracker motivate you to engage in
exercise that was driven or compelled?” and 2) “If yes, did
the fitness tracker motivate you to engage in exercise that
was to compensate or make up for a binge eating episode?”
Perceived fitness tracker reactivity was measured weekly via
the patient’s pre-session questionnaire, at both mid-treatment
assessments, and post-treatment assessment.

Perception of fitness tracker influence on ED symptoms
was defined as the degree to which participants perceived
wearing a fitness tracker influenced whether they engage in
ED symptoms. The perception of the fitness trackers influ-
ence on ED symptoms was assessed using two questions:
(1) “Over the last 4 weeks, did the fitness tracker influence
you to binge eat or not to binge eat?”” and (2) “Over the last 4
weeks, did the fitness tracker influence you to restrict or not
restrict your food intake?” Participants had three response

options for each question: (1) “Yes, the fitness tracker influ-
enced me to engage in the ED behavior,” (2) “Yes, the fit-
ness tracker influenced me to not engage in the ED behav-
ior,” and (3) “No, the fitness tracker did not influence me to
engage or not engage in the ED behavior.” Perceived influ-
ence on ED symptoms was only measured at the two mid-
treatment assessments and post-treatment assessment, not
at the baseline assessment or during the weekly pre-session
questionnaires.

Statistical analyses

Results were summarized in graphs to demonstrate the per-
centage of individuals that perceived the fitness tracker influ-
enced them to engage in PA and ED behaviors on a session-
by-session basis. Three 2-way repeated measures ANOVAs
were run to demonstrate the perceived impact that fitness
trackers had on (1) PA, (2) binge eating, and (3) dietary
restriction at three-time points across treatment (e.g., session
four, session eight, and session (12) between individuals in
the maladaptive and non-maladaptive exercise groups. For
all repeated measures ANOVAs, we used partial 5 cutoffs
to determine small (0.01-0.05), medium (0.06-0.13), and
large (>0.14) effect sizes. Effect sizes were used to interpret
statistical analyses due to the small sample size and lack of
statistical power.

Results
Sample characteristics

Sample characteristics are presented in Table 1. For all
results, participants were divided into two groups: (1) those
that engaged maladaptive PA at the start of treatment and
(2) those that only engaged in non-maladaptive PA or no PA
at pre-treatment. No participant reported a serious injury
or illness that limited their ability to engage in PA dur-
ing treatment. In the maladaptive exercise group, partici-
pants reported engaging in an average frequency of 18.12
(SD=17.17) maladaptive exercise episodes for an average
duration of 53.18 (SD=39.69) minutes and an average fre-
quency of 10.06 (SD=2.29) adaptive exercise episodes for
an average duration of 24.85 (SD=24.07) minutes over the
12 weeks leading up to the pre-treatment assessment. In
the non-maladaptive exercise group, participants reported
engaging in an average frequency of 13.00 (SD=13.06)
adaptive exercise episodes for an average duration of 33.29
(SD=31.57) minutes over the 12 weeks leading up to the
pre-treatment assessment.
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Aim 1a: characterization of session-by-session
perception of fitness tracker influence on PA
engagement

Figure 1 demonstrates the percentage of individuals that
reported the fitness tracker motivated them to engage in PA
on a session-by-session basis. Both the maladaptive and non-
maladaptive exercise groups demonstrated similar patterns
for the percentage of individuals that reported feeling like
the fitness tracker motivated them to engage in PA during
treatment. There was also considerable variability in both
the maladaptive and non-maladaptive exercise groups from

Fig. 1 The percentage of
individuals in the maladaptive
and non-maladaptive exer-
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session to session with the percentage of individuals that
reported feeling like the fitness tracker motivated them to
engage in PA during treatment. From visual inspection, both
the maladaptive and non-maladaptive exercise groups dem-
onstrated reduction trends in the percentage of individuals
that reported feeling like the fitness tracker motivated them
to engage in PA during treatment.

Figure 2 displays the percentage of individuals in the
maladaptive exercise group that reported the fitness tracker
motivated them to engage in driven or compensatory PA on
a session-by-session basis. No individuals in the non-mal-
adaptive exercise group reported they perceived the fitness

Over the past 7 days, did the fitness tracker motivate you to engage in physical

activity?

Session Session Session Session Session Session Session Session Session Session Session Session

4 5 6 7 8 9 10 11 12
Session Number

Maladaptive Exercise Group

Over the past 7 days, did the fitness tracker 1) motivate you to engage in
physical activity that was driven or compelled; 2) motivate you to engage in
physical activity that was driven or to compensate or make up for a binge

eating episode?

Session Session Session Session Session Session Session Session Session Session Session Session

1 2 3

——Driven Physical Activty
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tracker influenced them to engage in maladaptive exercise.
In session one, 18% of individuals in the maladaptive exer-
cise group reported they perceived the fitness tracker influ-
enced them to engage in driven exercise but in session 12,
0% of individuals in the maladaptive exercise group they
perceived the fitness tracker influenced them to engage in
driven exercise. A similar pattern existed with compensa-
tory exercise; 24% of individuals in the maladaptive exercise
group reported they perceived the fitness tracker influenced
them to engage in compensatory exercise at session 1 but at
session 12, 0% of individuals in the maladaptive exercise
group they perceived the fitness tracker influenced them to
engage in compensatory exercise.

Aim 1b: the moderating role of pre-treatment
maladaptive exercise engagement on the perceived
influence of the fitness tracker on overall PA
engagement across treatment

Although not significant, there was a moderate interaction
effect demonstrating there was a greater reduction in the
number of individuals in the maladaptive exercise group that
perceived the fitness tracker influenced them to engage in PA
during treatment compared to the non-maladaptive exercise
group (F(2)=1.76, p=0.18, 5 =0.07).

Aim 2a: characterization of fitness tracker influence
on ED behaviors across treatment

Figure 3 demonstrates the percentage of individuals that
reported the fitness tracker influenced them to not binge
eat. Across both groups, no participants reported the fitness
tracker influenced them to binge eat, therefore, the results

Fig.3 The percentage of
individuals in the maladaptive
and non-maladaptive exer-
cise groups that reported they 30
perceived the fitness tracker
influenced them to binge eat
over the course of treatment

20

10

Percentage of Individuals that Reported the
Fitness Tracker Influenced them to Not Binge
Eat

——Non-Maladaptive Exercise Group

Post-Session 4 Assessment

shown in Fig. 3 only demonstrate the percentage of individu-
als that responded the fitness tracker influenced them to not
binge eat. The percentage of individuals that responded to
the fitness tracker influenced them to not binge eat at the two
mid-treatment and post-treatment assessments for the mala-
daptive exercise group was 13%, 7%, and 18%, respectively,
and 8%, 0% and 0%, respectively, for the non-maladaptive
exercise group.

Figure 4 demonstrates the percentage of individuals
that reported the fitness tracker influenced them to restrict
or not restrict their eating. The percentage of individuals
that responded to the fitness tracker influenced them to not
restrict at the session 4, 8, and 12 assessments for the mala-
daptive exercise group was 0%, 7%, and 9%, respectively,
and 8%, 0% and 0%, respectively, for the non-maladaptive
exercise group. Only individuals in the maladaptive exer-
cise group reported perceiving that the fitness tracker influ-
enced them to restrict. The percentage of individuals that
responded to the fitness tracker influenced them to restrict
at the 2 mid-treatment and post-treatment assessments for
the maladaptive exercise group were 12%, 0%, and 9%,
respectively.

Aim 2b: the moderating role of pre-treatment
maladaptive exercise engagement on the perceived
influence of the fitness tracker on ED symptoms
across treatment

There were no significant results when comparing the
influence of the fitness tracker on binge eating between the
maladaptive and non-maladaptive exercise groups across
treatment (F(2)=0.97, p=0.39, 772 =0.04). Although
not significant, there was a moderate interaction effect

Over the past 4 weeks, did the fitness tracker influence you to binge eat

or not to binge eat?

Post-Session 8 Assessment Post-Treatment Assessment

Assessment Time Point

Maladaptive Exercise Group
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Fig.4 The percentage of
individuals in the maladaptive
and non-maladaptive exer-

cise groups that reported they
perceived the fitness tracker
influenced them to restrict their
eating or not restrict their eating
over the course of treatment

30
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Over the past 4 weeks, did the fitness tracker influence you to restrict or not to

restrict your food intake?

Post-Session 8 Assessment Post-Treatment Assessment

Assessment Time Point

Maladaptive Exercise Group- To Not Restrict

—=Maladaptive Exercise Group- To restrict

demonstrating more individuals in the maladaptive exercise
group perceived the fitness tracker influenced them to not
restrict their food intake compared to the non-maladaptive
exercise group across treatment (F(2)=2.00, p=0.15,
7*=0.09).

Discussion

The current study assessed the perceived influence wear-
able fitness trackers have on PA and ED symptoms in 30
treatment-seeking individuals with an ED characterized by
recurrent binge eating and restrictive eating over a 12-week
CBT treatment. About half of the total sample reported they
perceived the fitness tracker influenced them to engage in
PA, which is comparable to what similar studies in non-
clinical ED samples have found [10]. Patterns of responses
seemed to demonstrate the perceived influence the fitness
tracker had on motivating individuals to engage in PA varied
session-to-session and seemed to have similar variation pat-
terns for both the maladaptive and non-maladaptive exercise
groups. It is possible the introduction of specific session con-
tent (e.g., introduction to weighing, overvaluation of weight
and shape) influenced some of the session-to-session vari-
ability. Specifically, certain session content (e.g., address-
ing shape and weight concerns during sessions nine and 10)
may have explained why the percentages were low for both
groups in 1 week and high for both groups the next week.
Within the maladaptive exercise group, a relatively
small percentage of individuals reported perceiving the
fitness trackers influenced them to engage in maladap-
tive PA. Response patterns demonstrated there was vari-
ability session-to-session for the perceived impact on both
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compensatory and driven exercise but, ultimately, by the
end of treatment no individuals reported perceiving the fit-
ness tracker was motivating them to engage in maladaptive
exercise. It is possible the participants’ relationship with the
fitness tracker changed or they did not feel impacted because
the maladaptive exercise was no longer an ED symptom by
the end of treatment. More specifically, 12 of the 17 indi-
viduals in the maladaptive exercise group were not engaging
in maladaptive exercise by the end of the treatment. This
suggests fitness trackers may not interfere with one’s abil-
ity to stop engaging in maladaptive exercise during an ED
treatment.

In line with our hypothesis, the maladaptive exercise
group demonstrated a larger decrease in the perceived
impact of the fitness tracker on PA engagement compared
to the non-maladaptive group. This result may be due to
the maladaptive exercise group reducing their amount of
maladaptive PA over treatment, which would impact their
amount of overall PA. If they were engaging in less overall
PA as treatment continued, then there may have been less
opportunities where they felt the watch was influencing PA
engagement.

Given some individuals with EDs seem to experience
positive effects while others experience negative effects from
fitness trackers on overall PA engagement and maladaptive
PA, it is difficult to draw conclusions on whether fitness
trackers are beneficial or harmful for individuals with EDs,
which is in line with the mixed literature on the impact of
fitness trackers in non-clinical ED populations [6, 8, 10, 18].
It seems possible that with caution and proper psychoeduca-
tion, fitness trackers may be able to benefit some individuals
with EDs and help promote individuals receiving CBT-E
to engage in greater levels of overall adaptive PA. Further,
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general trends demonstrated the individuals perceived the
fitness trackers influenced them to engage in physical activ-
ity more towards the beginning of treatment and gradually
decreased over the 12-week treatment. This trend may show
that treatment had no impact on perceptions of the influ-
ence of the fitness tracker but rather participants habituated
to wearing the fitness tracker and felt less influenced by it
as time progressed. Future research should assess habitua-
tion to fitness trackers in an ED sample over an extended
period (i.e., < 12 weeks), replicate these findings, and assess
the perceived impact of fitness trackers on maladaptive PA,
adaptive PA, and overall PA separately across treatment.

Additionally, a small proportion of individuals reported
they perceived the fitness tracker had a positive impact on
ED symptoms (i.e., influenced them not to engage in ED
behaviors) while another small proportion of individuals
reported they perceived the fitness tracker had a negative
impact on ED symptoms (i.e., influenced them to engage
in ED behaviors). It is possible that for a small number of
individuals, the fitness trackers were helpful in encouraging
adaptive behavior change, like limiting binge eating. This
supports previous work in a non-clinical ED sample, which
found users of fitness trackers were less likely to report
engagement in ED behaviors compared to individuals who
did not use fitness trackers [6]. On the other hand, for a
small number of individuals in the maladaptive exercise
group, they continued to perceive the fitness tracker influ-
enced them to restrict their intake even though they were
no longer reporting that they perceived the fitness tracker
influenced them to engage in maladaptive exercise. One pos-
sible explanation for this finding is that even though indi-
viduals were not instructed to look at their watch's metrics,
they had access to the watch's metrics and may have chosen
to disregard or forgot this instruction. Thus they may have
used general physical activity metrics like step count on their
watch to determine how much they should restrict that day
(i.e., the more steps I have taken, the less I need to restrict).
Given these varying findings, future research should aim to
replicate these findings in a larger study as well as explore
the prevalence rate of individuals with EDs that wear fitness
trackers during treatment. Doing so may help the field the
proportion of individuals with EDs that could benefit or be
in harm from wearing fitness trackers during treatment and
better understand if there are certain factors that can help us
predict whether an individual with an ED will experience
positive or negative effects from a fitness tracker.

Overall, some individuals with EDs perceive fitness track-
ers have an impact on PA engagement or ED symptoms.
Although preliminary, the findings suggest there are mixed
perceptions on the impact fitness trackers have on individu-
als with EDs. For a small number of individuals with EDs,
it appears they perceive the fitness trackers influence them
at times to engage in ED behaviors. Contrarily, for some,

fitness trackers may be beneficial in promoting PA that is
adaptive, minimizing maladaptive exercise, and reducing
binge eating and dietary restriction. Given these results are
preliminary, continuing to use objective measurements of
PA via wearable fitness trackers is necessary to further our
understanding of the positive and negative effects of fitness
trackers on clinical ED samples.

Strengths and limits

The current study was the first study to assess the perceived
influence of wearable fitness trackers on both physical activ-
ity and ED behaviors in a clinical ED sample. Despite the
important first step this study took in understanding how
wearable fitness trackers may impact individuals with EDs,
there are many limitations to note.

First, the sample was small, mostly White, and most indi-
viduals identified as female. Further, the study’s inclusion
and exclusion criteria for binge eating and restrictive eating
was a limiting factor. Notably, the non-maladaptive exercise
group included a few individuals not engaging in any exer-
cise, which makes it complicated to interpret the perceived
influence of the fitness tracker on PA in both groups. We
also did not assess whether participants used fitness track-
ers before the start of the study. Additionally, participants
were instructed to not look at the app associated with the
fitness tracker, so the results cannot be generalized to typical
consumer fitness tracker use. If individuals had used fitness
trackers and a corresponding app that was more invasive and
sent notifications to the participant regularly, the results may
have differed and may have given more insight to researchers
and clinicians on when and how to integrate fitness track-
ers and apps into their work with ED patients. Finally, the
data in the current study were collected during the COVID-
19 pandemic, which may be a limitation as some research
has suggested many adults did not engage in their typical
PA routine (e.g., working out in fitness center, attending in-
person fitness classes) (Alomari, Khabour, & Alzoubi, 2020;
Zheng et al., 2020). Given these limitations, results should
be interpreted with caution as the results may not be gener-
alizable. Thus, future studies should replicate these findings
when COVID 19 restrictions are limited or non-existent, in a
larger sample with equal sample sizes, and in a more diverse
and representative sample of race and sex.

What is already known on this subject?

In non-clinical ED samples, individuals have reported mixed
results on whether individuals perceive wearable fitness
trackers positively or negatively influence PA engagement
or ED behaviors. To date, no study has assessed the per-
ceived impact of fitness trackers on ED symptoms and PA
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engagement over an extended period (e.g.,> 10 days) in a
clinical ED population, nor throughout the course of an ED
treatment.

What this study adds?

Some individuals with EDs perceive fitness trackers have an
impact on PA engagement or ED symptoms. The preliminary
findings suggest there are mixed perceptions on the impact
fitness trackers have on individuals with EDs. For a small
number of individuals with EDs, it appears they perceive
the fitness trackers influence them at times to engage in ED
behaviors while for others, fitness trackers may be beneficial
in promoting PA that is adaptive, minimizing maladaptive
exercise, and reducing binge eating and dietary restriction.
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