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Abstract
Purpose of Review Adolescence represents a critical time to set habits for long-term health, yet adequate rates of physical 
activity are uncommon in this age group. Mobile technology use, however, is ubiquitous. We review advantages and chal-
lenges posed by mobile health (mHealth) and telehealth-based physical activity interventions aimed at adolescents.
Recent Findings Mobile Health (mHealth) and telehealth interventions to increase physical activity in adolescents include 
use of wearable activity trackers, text messages or apps, and video visits with exercise specialists. Definitions and goals for 
physical activity differ across interventions, and methods of activity measurement also vary. User engagement is often poor, 
if tracked at all. No identified studies included use of behavioral economics-informed engagement strategies.
Summary Intervention designers must plan for ways to maximize engagement and to reliably measure the intended outcome. 
Although mHealth and telehealth interventions have advantages such as scalability and acceptability, potential pitfalls must 
be addressed before widespread implementation.
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Introduction

Despite some degree of heritability, human physical activ-
ity remains a potentially modifiable determinant of health 
and disease [1]. Both physical activity tendencies [2] and  
obesity [3] tend to track from childhood to adulthood, so ado-
lescence represents a critical time to set habits for long-term 
health. Although adolescents should engage in 60 minutes 
or more of moderate-to-vigorous physical activity daily, as  
well as muscle- and bone-strengthening activities 3 days 

per week, only approximately one-eighth to one-third of US 
high school students met these goals in 2011–2015 [4••]. In 
addition to its numerous benefits to physical health, includ-
ing decreased fasting insulin, increased insulin sensitivity 
[5–7] and improved body composition [7], physical activity 
confers improvements in mental health, including depressive 
symptoms, stress, and quality of life [8]. With rising rates of 
obesity and mental health challenges, both of which appear 
to have been worsened by changes to daily life associated 
with the COVID-19 pandemic [9], effective and scalable 
interventions are needed to promote health behavior change 
targeting physical activity in adolescents. How to achieve 
this, however, has been a long-standing challenge.

One promising method to reach adolescents, both to 
inform and to encourage them to engage in physical activ-
ity, is through mobile technology, utilizing the smartphones 
to which 95% of adolescents currently have access [10]. 
Mobile health, or mHealth, refers to the use of mobile tech-
nology such as smartphone or tablet apps or text messages 
to engage end-users in improving their own health. Tel-
ehealth, a more general category, includes patient-clinician 
communication via video-conferencing or other methods of 
remote access to provide health assessment or counseling. 
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Connected devices such as Bluetooth-enabled activity 
monitors can assist with physical activity monitoring and 
feedback. In-person lifestyle interventions [11] face chal-
lenges with scalability due to the need for dedicated space 
and multidisciplinary staff, and they have high attrition 
rates, particularly among economically disadvantaged and 
minority youth [12]. In light of these challenges, mHealth 
may be especially useful in the development of lifestyle 
interventions that are less resource-intensive and more 
engaging.

Mobile health strategies have been used successfully 
for a wide variety of health behavior change interven-
tions in youth [13]. Despite their promise, however, tel-
ehealth and mHealth-based interventions may not succeed  
without careful consideration of the end-users and ways in 
which they may become and stay engaged. Use of behavior 
change theories [14] and concepts from behavioral eco-
nomics may help to motivate and reinforce habit develop-
ment. In this review, we discuss important considerations 
for the development of mHealth physical activity inter-
ventions for adolescents, including potential pitfalls and 
possible solutions.

What Is the Goal? Defining “Physical 
Activity”

An initial task when designing any physical activity-promoting 
intervention is to define what is meant by physical activity. As 
described by the 2018 Physical Activity Guidelines for Ameri-
cans, both an activity’s timing and intensity should be specified 
[4••]. For example, compared to a no-exercise control condi-
tion, aerobic exercise done before a high-fat meal reduces post-
prandial triglycerides in overweight adolescents [15]. While 
single sessions of moderate-to-vigorous physical activity can 
have same-day positive impacts on insulin resistance, blood 
pressure, anxiety symptoms, sleep, and cognition, many ben-
efits such as improved fitness and disease risk reduction must 
be measured over a longer timeframe [4••]. Activity intensity 
can be divided into light, moderate, and vigorous as defined by 
absolute measurements based on energy expenditure (multiples 
of the metabolic equivalent of task, MET, where 1 MET is the 
energy expenditure rate at rest). Alternatively, relative intensity 
can be used to take into account an individual’s level of fitness: 
for example, on a 0 to 10 scale, with sitting rated as 0 and high-
est effort level as 10, moderate-intensity activity would be rated 
as 5-6 and is associated with faster heart rates and faster breath-
ing [4••]. For adolescents, typical moderate-intensity activities 
include brisk walking, bicycle riding, swimming, and house or 
yard work, while vigorous-intensity activities include running, 
jumping rope, soccer, martial arts, or vigorous dancing [4••].

In addition to aerobic activities, per the 2018 Physical 
Activity Guidelines for Americans, adolescents should 
also engage in muscle- and bone-strengthening activities 
[4••]. Aerobic and resistance exercises appear to have 
different physiological effects, which may also differ by 
sex. For example, in a randomized controlled trial by Lee 
et al. of aerobic versus resistance exercise in adolescent 
boys with obesity, both aerobic and resistance exercise 
were effective at reducing abdominal fat and intrahepatic 
lipid content, but only resistance exercise was associated 
with significant improvements in insulin sensitivity [16]. 
In contrast, in a separate randomized control trial by the 
same investigators of aerobic versus resistance exercise 
in adolescent girls with obesity, only aerobic exercise was 
effective at reducing visceral and liver fat and improving 
insulin sensitivity [7]. However, differences in response to 
resistance training could also have been related to lower 
uptake and engagement in resistance training by girls. In a 
third randomized controlled trial by the same investigators 
that included both adolescent boys and girls with obesity 
and evaluated aerobic versus resistance versus combined 
aerobic and resistance exercise, combined exercise was 
similar to aerobic exercise in the improvement in insu-
lin sensitivity and reduced ectopic fat, while resistance 
exercise alone did not result in liver fat reduction [17]. 
Although beneficial in other ways as described above, 
neither aerobic nor resistance exercise, alone or in combi-
nation, altered resting metabolic rate in adolescents with 
overweight or obesity [18].

With physical inactivity described as the world’s fourth 
highest risk factor for mortality [19], the American Heart 
Association recommends that adults “sit less, move more” 
[20]. In youth, however, the association between sedentary 
behavior and outcomes appears to depend heavily on con-
text: for example, time spent reading or working on home-
work may not be detrimental to health, while TV viewing 
and screen time are more consistently associated with nega-
tive health outcomes [21]. This discrepancy may be due at 
least in part to the greater consumption of poorer-quality, 
energy-dense foods that tends to occur during TV watching 
[22]. Due in part to the challenge of accurately measuring 
sedentary time and its context, appropriate limits on screen 
time are difficult to determine [21, 23]. Interventions tar-
geting sedentary behavior should determine how it will be 
measured while considering potential drawbacks. Measure-
ments done objectively via accelerometry should account 
for missing data, direct observation should acknowledge 
the inability to measure total sedentary time, and self-report 
measurements should be done with the caveat of poten-
tially low reliability and validity due to recall and social 
desirability biases [23]. Explicit and carefully considered 
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measurement of a physical activity intervention’s impact on 
sedentary behavior would add to the limited evidence base 
of the effect of sedentary behavior reduction on adolescent 
health. Table 1 highlights details that should be considered 
when designing adolescent-targeted interventions to increase 
physical activity and/or decrease sedentary behavior.

How Will the Activity Be Measured? The Use 
of Wearable Physical Activity Trackers

Objective measurements, rather than subjective measures 
such as a 3-day physical activity recall, are necessary for 
reliable assessments of physical activity and sedentary 
behavior in adolescents with overweight or obesity. As 
shown by Rockette-Wagner et al., adolescents with type 2 
diabetes significantly underestimate time spent in sedentary 
behavior relative to moderate-to-vigorous physical activity 
when completing a 3-day physical activity recall (Fig. 1) 
[24]. In a study of children and adolescents with severe obe-
sity, Lockwood et al. found similar discrepancies between 
self-report of physical activity and accelerometer-measured 
activity; they suggest that overestimation of self-reported 

vigorous activity may be due to increased perceived exertion 
during physical activity in youth with obesity [25]. Fortu-
nately, wearable activity trackers, which use sensors such 
as accelerometers or altimeters to track movement, make 
objective measurement of physical activity straightforward 
and can provide real-time and summarized feedback for self-
monitoring of activity. There are a variety of commercially 
available devices or apps, both stand-alone and integrated 
into smartwatches or smartphones. For the purpose of this 
review, we will discuss only devices or apps that provide 
feedback to the wearer and are thus more applicable to scal-
able mHealth interventions.

Due in part to the constant introduction of new devices 
and brands, it is challenging to thoroughly validate consumer 
wrist-worn wearables prior to use in research [26]. In a study 
by Henriksen et al. assessing the availability of wrist-worn 
fitness wearables from 2011 to 2017, the authors identified 
over 400 unique devices from 132 different brands [26]. They 
noted that the five brands most commonly used in research 
projects were Fitbit, Garmin, Misfit, Apple, and Polar, but 
that Fitbit was the most common wearable device registered 
in ClinicalTrial.gov studies by ten-fold. In a systematic 
review that included 67 studies evaluating the accuracy of 

Table 1  Considerations when designing physical activity interventions for adolescents

Goal Goal details Measurement Outcomes Example Interventions

Increase physical 
activity

• Frequency and timing
• Intensity (light, moderate, 

vigorous), including relative 
versus absolute

• Aerobic versus resistance 
activities

• Wearable activity 
trackers

• Observation
• Self-report

• Step count
• Time 

spent in 
activity

• Distance

1. Complete at least 10 min of moderate to 
vigorous physical activity (e.g., brisk walking 
or jogging) 3 times per week before dinner. 
Participants wear commercial activity tracker 
on wrist while awake. Both step count and time 
spent in activity captured.

2. Complete at least 15 min of resistance activities 
twice weekly at time of participant’s choosing. 
Participants self-report to investigators using two-
way texting at start and completion of activity and 
receive encouraging feedback. Total time spent 
weekly and sessions per week captured.

Reduce sedentary 
behavior

• Context (e.g., screen time 
versus homework)

•Pattern (e.g., interspersed 
or uninterrupted)

• Wearable activity 
trackers

• Observation (not 
for total daily 
sedentary time 
assessments)

• Self-report

• Time 1. Participants wear commercial activity trackers 
while awake to obtain baseline total daily (non-
sleeping) time spent sedentary. Participants asked 
to reduce screen time by 30 min daily from baseline 
and provided examples of how to do so (e.g., place 
smartphone out of sight during dinner or before 
going to bed). Change in time spent in sedentary 
behavior from baseline to intervention end assessed.

2. Ecological momentary assessment (EMA) used 
to collect participant self-report of activities 
throughout the day, then mapped to sedentary 
versus active behaviors. Participants coached 
via an app with individualized notifications to 
interrupt sedentary behaviors during times at 
which EMA self-report identified the participant 
to be most sedentary at baseline. Follow-up 
EMA after the intervention assesses whether a 
greater proportion of time was reported as non-
sedentary behavior.

446 Current Obesity Reports  (2021) 10:444–452



1 3

Fitbit activity trackers used by adults in controlled and free-
living settings, Feehan et al. conclude that Fitbit devices met 
acceptable accuracy for step count approximately 50% of the 
time, underestimating in controlled testing and overestimat-
ing in free-living settings [27]. Fitbit devices also tended 
to overestimate time spent in higher-intensity activities. 
The validity of Fitbit devices or other consumer wrist-worn 
activity trackers has been under-evaluated in children and 

adolescents. Interestingly, in contrast to studies in adults, 
a study of 27 preschoolers by Byun et al. found that Fitbit 
Flex underestimated, rather than overestimated, moderate-
to-vigorous physical activity [28]. The validity of the wrist-
based Fitbit Charge HR (Fitbit, San Francisco CA) versus 
hip-based ActiGraph (ActiGraph LLC, Pensacola, FL) in 
30 adolescents with congenital heart disease was evaluated 
by Voss et al. [29]. The authors found a strong association 
between Fitbit and ActiGraph for step count, and that Fit-
bit devices were worn approximately 30 min longer than 
accelerometers daily. Time spent in physical activity intensi-
ties was less well-correlated between the two devices, and 
between-device differences were greater in boys than girls. 
Similarly, in a study of 99 adolescents aged 10–17 in China, 
Yang et al. found that wristband-measured step count was 
highly correlated with ActiGraph step count, but that time 
spent on total physical activity and physical activity energy 
expenditure were less well correlated between devices [30•].

Poor compliance with wrist-worn activity trackers may 
limit the benefit of an mHealth intervention, as well as con-
tribute to significant missing data. Strategies to encourage 
and remind adolescents to not only wear the device daily, but 
to charge and sync the device, should be built into mHealth 
interventions that use wrist-worn activity trackers. Alternate 
wristbands, with designs or extended sizes, may be avail-
able depending on the brand and device and may promote 
ongoing use. Smartwatches, which serve many other func-
tions beyond activity tracking, may be more appealing to 
adolescents and may incentivize more long-term wear and 
thus data capture.

Activity-tracking apps, which may come pre-installed 
or be downloaded on smartphones, may offer another 
option for remote activity tracking. In healthy adults, 
Case et al. found that smartphone apps including Fitbit 
(Fitbit), Health Mate (Withings), and Moves (ProtoGeo 
Oy) accurately tracked step counts, while wearable devices 
including both waistband-worn and wrist-worn differed 
between each other to a greater degree [31]. To our knowl-
edge, smartphone apps have not been validated for physi-
cal activity tracking in children or adolescents. However, 
given the ubiquity of smartphones and frequent use among 
adolescents, it is likely that these applications would cap-
ture the majority of an adolescent’s sedentary behavior 
and light physical activity, although perhaps not more 
moderate or vigorous activities that would make carrying 
a smartphone difficult. Ultimately, to capture the greatest 
amount of data, as accurately as possible, a device must be 
easy to incorporate into one’s daily routine, have a long-
lasting battery with effortless syncing, and be affordable. 
Smartwatches and phone-based trackers are promising in 
these regard but will require validation for use in children 
and adolescents.
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Fig. 1  Using a 3-day physical activity recall A, as compared to accel-
erometer-measured activity B, adolescents with overweight or obesity 
and type 2 diabetes (mean age 13.8 years, 60.6% female, 30.1% non-
Hispanic Black, 44.9% Hispanic) tended to overestimate time spent 
in moderate-vigorous physical activity and underestimate time spent 
sedentary. Although the units of comparison differ (30-min blocks 
for recall versus minutes/day for accelerometer), the discrepant ratios 
are evident: adolescents recalled spending approximately 5 times as 
much time sedentary as they spent in moderate-vigorous activity, 
while accelerometry revealed an approximately 20–30-fold greater 
time spent sedentary than in moderate-vigorous activity. This study 
highlights the notable contrast in perceived and actual activity and 
sedentary behavior among adolescents with overweight or obesity. 
Data from Rockette-Wagner et al. (24) dotted lines represent median 
time spent sedentary or in moderate-vigorous physical activity. 
Dashed arrow represents difference in medians. Bars represent range 
(recalled or accelerometer-measured)
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Staying Engaged: Reminders, 
Encouragement, and Incentives

Text Messaging

Even with the most accurate activity trackers, physical activ-
ity will not be accurately measured unless the participant 
remains engaged in the intervention and continues to wear 
the device as much as possible. The field of behavioral eco-
nomics, which represents an intersection of concepts from 
psychology and economics, acknowledges that the human 
trait of bounded willpower sometimes leads to choices that 
are not optimal, despite knowing better [32]. Although a 
seemingly simple intervention, text messaging may be 
incorporated into mHealth physical activity interventions 
to help overcome this barrier of willpower by increasing the 
salience, or prominence, of a task, whether it is to engage 
in physical activity or simply to wear an activity tracker 
as requested for data capture. With current and emerging 
technology, text message reminders can be optimized to be 
highly salient to end-users: using geofencing technology, 
messages can be sent and tailored based on a user’s location. 
This technology is currently being evaluated in the Location 
Initiated Individualized texts for African American Adoles-
cent Health (LIITA3H) mobile application, in which cultur-
ally relevant messages are sent to users automatically when 
they are at a restaurant, with the aim of prompting healthy 
food choices (NCT03693144) [33]. Similar strategies that 
account for location or other inputs could be used to prompt 
physical activity; suggestions for exercise could be tailored 
by whether the user is at home or outside, near a park or a 
gym, or perhaps based on weather conditions. Alternatively, 
messages could be sent at individually tailored times during 
which an adolescent is most likely to be inactive or would be 
most receptive to a nudge to exercise. These times could be 
determined using ecological momentary assessment (EMA), 
in which repeated sampling (which may be done via app or 
text message) of a subject’s current behaviors and experi-
ences is collected in real time to minimize recall bias [34].

Text messages that provide feedback and encourage-
ment may also help to overcome the barrier of bounded 
willpower. For example, feedback sent via text message to 
adults enrolled in a self-monitoring weight loss study led to 
significantly greater adherence and weight loss than those 
who did not receive feedback [35]. However, not all indi-
viduals respond positively to feedback, particularly if that 
feedback highlights a “failure” (e.g., to self-monitor, or to 
achieve a step count or weight loss goal) [36]. Assessment 
of participants’ “behavioral phenotype” may allow text mes-
sages to be most appropriately tailored for ongoing engage-
ment, minimizing the risk that individuals who tend to avoid 

bad news do not become avoidant and disengaged, while 
still supporting and providing feedback to those who are 
less discouraged by poor results or lack of progress. In all 
text messaging–based interventions, messages should be 
carefully constructed [37] and ideally co-designed with the 
target audience in order to avoid negative perceptions or 
disengagement [38, 39].

Because health behavior change interventions also tend 
to be more effective if guided by a behavioral theory [40], 
text message content should also be developed in a way to 
emphasize and reinforce concepts from such theories. Ban-
dura’s social cognitive theory [41], the most commonly used 
behavior change theory identified in a review of trials of 
wearable physical activity trackers for physical activity inter-
ventions targeting adolescents [42], posits that cognitive, 
environmental, and behavioral factors determine behavior. 
Text messages could be used to highlight or modify concepts 
within each of these factors: knowledge, expectations, and 
attitudes about exercise (cognitive factors); social norms 
about physical activity and access to safe places to exercise 
(environmental factors); and skill or comfort level as well as 
feeling of self-efficacy related to exercise (behavioral fac-
tors). Another health behavior change theory, the Theory 
of Planned Behavior (TPB) [43], is also commonly used 
for adolescent and adult health behavior change interven-
tions [44]. According to the TPB, intention to engage in a 
behavior is predicted by 3 main constructs: attitude (belief 
about and evaluation of the consequences of the behavior), 
subjective norm (belief about what others want one to do 
and motivation to comply), and perceived behavioral control 
(belief about amount of control one has to successfully per-
form the behavior). Again, text messages could be designed 
to target constructs of the TPB, which should in turn impact 
intention and actual behavior.

Overall, as summarized in a systematic review by Ludwig 
et al., which included 13 studies reporting 11 interventions 
using text messaging to improve physical activity and sed-
entary behavior in adolescents 10–19 years of age, text mes-
saging may be an effective method, but conclusions about 
the effectiveness are limited by the high heterogeneity of 
study design and outcome measures used [45•]. The authors 
note several important elements that could benefit future 
studies, including mixed-methods design, long-term follow-
up, combination with a mobile app, and sending 3 or more 
text messages per week. In addition, two-way texting, which 
has been demonstrated to be acceptable by adolescents in a 
research setting, may be more engaging and effective than 
one-way [39]. Future research should also evaluate the cost-
effectiveness of text-message–based interventions in order 
to better understand the potential for scalability and imple-
mentation [46].
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Incentives and Gamification

Strategic use of financial incentives can also promote 
engagement in mHealth interventions. In adults, financial 
incentives that leverage the behavioral economics concept of 
loss aversion [47–49] lead to greater engagement in physical 
activity. Loss aversion refers to the observation that losses 
tend to be felt more acutely than gains, or that strong neg-
ative feelings are often generated from the loss of some-
thing owned [47]. As shown by Patel et al., “loss-framing” 
of incentives, in which money was allocated to a virtual 
account and then removed for unmet step count goals, led 
to a significantly greater mean proportion of participant-days 
achieving a step count goal than the control group, while 
traditional “gain-framed” (money earned for step count goals 
met) and lottery-based incentives did not [48]. Loss-framed 
incentives have also been successfully shown to increase 
self-monitoring behaviors in adolescents with type 1 dia-
betes [49] but to our knowledge have not been evaluated as 
a strategy to promote physical activity in adolescents, with 
the exception of our current clinical trial (NCT04874415).

Incorporation of gameplay and game principles, either as 
elements of a larger non-game intervention (often referred to 
as “gamification”) or as digital games designed specifically 
for health promotion, represents another method of encour-
aging engagement. Randomized clinical trials in adults have 
demonstrated the effectiveness of collaborative or coopera-
tive efforts to achieve physical activity goals. For example, 
in the BE FIT trial, which included 200 adults comprising 94 
families, participants randomized to earn points and progress 
through levels based on activity goal achievement attained 
step goals significantly more often than those randomized 
to the non-game control arm [50]. Evidence about the effec-
tiveness of gamification on increasing physical activity in 
youth is more limited. In a longitudinal qualitative study 
of adolescents in Northern Ireland, Corepal et al. obtained 
feedback about a gamified intervention involving a pedome-
ter-based step-count competition that also included rewards 
to encourage activity [51]. The authors found that competi-
tion motivated adolescents to initiate activity, but that nega-
tive feelings arose if they perceived only a remote chance 
of winning the competition or a prize. However, especially 
for girls, friends served as motivators to be more active. 
In a systematic review, Schwarz et al. identified features of 
digital health-promoting games that were associated with 
user engagement among youth; in addition to an attractive 
storyline, clear instructions that could be skipped, and a bal-
ance of educational and fun content, the inclusion of diverse 
characters that the user could identify with was highlighted 
as engaging [52]. As with text message content, game ele-
ments should also be adapted to the end-user to achieve the 
greatest acceptability and engagement.

Remote Coaching? Telemedicine to Promote 
Physical Activity

Telemedicine to provide pediatric weight management care 
has been studied for over a decade [53]. With the rapid 
uptake of telemedicine in March and April 2020 catalyzed 
by the COVID-19 pandemic, a much greater familiarity 
with telehealth has emerged [54], which may now support 
ongoing widespread use. Telemedicine appointments can 
overcome obstacles of travel, parking, missed school and 
work that can lead to high attrition rates in traditional clin-
ics [55•]. In addition, telehealth-based programs allow more 
ready access to dieticians and specialty obesity clinics, par-
ticularly in rural areas [55•]. With high patient satisfaction 
and non-inferior clinical efficacy of telehealth as compared 
to in-person pediatric weight management programs [55•], 
such programs are highly promising alternative care models. 
For exercise programs, in particular, an initial in-person visit 
with a personal trainer [56] may be valuable to establish 
safe techniques and make follow-up visits conducted via 
telehealth more appropriate and effective.

Tele-exercise programs have been used successfully 
in children with cystic fibrosis [57], as well as in elderly 
adults, in which participation in a video conferencing-based 
supervised resistance exercise program resulted in increased 
muscle mass and lean soft tissue [58]. In youth-targeted 
interventions, telemedicine-based exercise coaching could 
also facilitate caregiver involvement, which has been asso-
ciated with greater success in mHealth interventions [13]. 
In a randomized clinical trial of home-based “exergaming” 
(video games that require physical activity as part of game 
play), Staiano et al. paired telehealth coaching with parent-
supported exergame play targeting 10–12-year-old youth 
with overweight/obesity [59••]. The control group received 
an exergame without coaching, while the intervention par-
ticipants were assigned to participate in 3, 1-h gameplay 
sessions per week and videochat sessions with a fitness 
coach over 24 weeks. The intervention group experienced 
significantly greater rates of moderate to vigorous physical 
activity (measured by actigraphy) as well as improved blood 
pressure and total and LDL cholesterol.

In order to develop successful telemedicine programs 
with equity in mind, however, several potential barriers 
should be proactively addressed. Sharing their experience 
gained during the COVID-19 pandemic in New York City, 
New York, Woo Baidal et al. clearly delineate challenges to 
telehealth weight management programs designed for vul-
nerable children, including those of racial and ethnic minori-
ties. These include language barriers, privacy concerns, 
reimbursement challenges, difficulty measuring effectiveness 
of programs remotely, and, importantly, the digital divide 
created by greater access to internet and smartphones among 
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white, non-Hispanic families than Hispanic and black, non-
Hispanic families [60]. When targeting larger populations, 
the appropriateness of interventions must be considered 
for adolescents with chronic health conditions that require 
modifications to safely engage in physical activity. As with 
any intervention, the cost of the platform, including how it 
will be supported and maintained, must also be considered.

Conclusions

Mobile health technology continues to advance rapidly, and 
telehealth is now familiar to many health systems and patients. 
These facts lay the groundwork for exciting opportunities to 
bring physical activity interventions to patients, particularly 
digitally native adolescents, in a way that is potentially low cost  
and scalable. After first addressing issues of equity and access  
to digital technologies, one of the largest challenges that remains  
is how to initiate and sustain user engagement. Future studies 
of mHealth interventions targeting physical activity promotion 
in adolescents should clearly share engagement strategies and 
their effectiveness, such as wearable activity tracker compliance 
and patterns of missing data. For text message–based inter-
ventions, a description of how message content was developed 
should be shared, including health behavior change theory 
frameworks and end-user participation. Demonstration of 
effectiveness and comparative effectiveness of different finan-
cial incentive strategies is also needed for adolescent-targeted 
health behavior change interventions. In conclusion, ways to 
address and avoid potential pitfalls of mHealth and telehealth-
based physical activity interventions for adolescents with obe-
sity discussed in this review should allow intervention designers 
to capitalize on the promise of these interventions, maximizing 
effectiveness and scalability.
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