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Abstract  

 

Sleep problems are common among adolescents and research on mind-body interventions for sleep is promising. 

Although technology-based mind-body interventions have been shown to help early adolescents with practicing mind-

body approaches, engagement and adherence has been a challenge. Using a Human-Centered Design framework 

with semi-structured interviews with parent-adolescent dyads, we describe exposure to, interest in, and preferences 

for digital mind-body technology for sleep. Identified challenges (e.g., ‘establish routine’, ‘busy schedule) and 

preferences (e.g., age-appropriate content) reflect mind-body technology needs that impact engagement. Based on 

these findings, we recommend that a technology-based mind-body approach for early adolescents be designed to 1) 

provide content customized for adolescents 2) include functionalities that engage adolescents like games and rewards, 

and 3) allow for granular sharing controls. These recommendations provide a foundation for designing digital mind-

body tools for adolescents.  

Introduction  

The American Academy of Pediatrics recommends 8-10 hours of sleep for children ages 13-18 and 9-12 hours of sleep 

for children ages 6-12 for optimal health. Yet 58% of middle school students and 73% of high school students do not 

get enough sleep.1 A study published in 2019 found that only 5% of US adolescents meet recommendations for sleep, 

physical activity, and screen time concurrently.2 Moreover, due to the COVID-19 pandemic sleep problems in adults 

and children has exacerbated. A systematic review shows that the pooled prevalence in sleep disturbances during the 

pandemic among children was more than two times the prevalence reported before the pandemic.3 Lack of sleep and 

poor sleep can lead to many health concerns in adolescents. For example, sleep disturbance in childhood is known to 

lead to both short-term and long-term health consequences like obesity, depression, and substance use.4 Hence there 

is an increasing need for interventions that target sleep health in adolescents. 

Research on use of mind-body interventions for sleep is promising. Mind-body approaches are techniques that focus 

on the interactions between mind, body and behavior. They include a large and diverse group of procedures and 

techniques. Examples include yoga, acupuncture, tai chi, breathing exercises, meditation, and biofeedback. These 

approaches have been shown to help treat or self-manage various conditions like chronic pain, headache, anxiety, and 

stress as well as sleep in children and adolescents.5–8 Systematic reviews show that mind-body approaches can help 

improve sleep outcomes including sleep quality, sleep onset latency, and sleep efficiency in adolescents.9–11 Many 

existing mind-body approaches for adolescents have been delivered in person12, in group settings9, or at schools.10,11  

However, in-person sessions may be infeasible for many adolescents, due to busy schedules, dependence on adults for 

driving to in-person sessions, and high cost.  Moreover, the goal of mind-body approaches is for adolescents to learn 

the skills and incorporate them in their daily life. Thus, a technology-based approach can make mind-body 

interventions readily accessible and scalable.13,14 

Research exploring technology-based mind-body interventions in adolescents shows promise.9,15 Lahtinen et al studied 

the effect of a digital app-based mindfulness-based intervention and demonstrated efficacy in reducing anxiety and 

depression in adolescents.16 However, research with technology-based mind-body interventions in adolescents has 

shown poor engagement and adherence. 9,17–20 In an online mindfulness-based intervention for adolescents,  only 15 

out of 95 (i.e., 16%) logged into the online module out of which only 1 person completed the entire mindfulness 

session.20 A review of mobile mindfulness-based apps for children found that 50% of apps had “inadequate” or “poor” 

ratings for engagement (defined as how fun, interesting, customizable, interactive and fun the apps are for children).19 

Research indicates that a combination of factors influence individual engagement with digital tools including personal 

factors (their knowledge, interest, attitudes etc.), intrapersonal factors (peers, family), technology-related factors (e.g., 

usability).21 Thus, in addition to understanding the technology-related factors that adolescents will prefer and use we 
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also need to understand personal factors (i.e., adolescents’ prior experience, their interest in using digital mind-body 

tools) and interpersonal factors (adolescents’ preferences for sharing/using mind-body tools with parents) that play a 

role in adolescents engagement with digital tools. Given the promise of mind-body approaches for adolescents, there 

have been calls to engage adolescents to understand their needs, interests and preferences in mind-body technologies.23 

This study seeks to address this gap using the principles of human-centered design.  

Human-Centered Design (HCD) is a methodological approach that emphasizes participation of technology users in 

the design process.22 The approach involves a multi-stage iterative problem-solving process in which the needs, desires 

and limitations of users are inquired and analyzed. One of the first steps in the HCD process is ‘understanding and 

specifying the context of use’ including characteristics of users, their tasks and the environment in which the tool is 

used. This informs ‘user requirements’ that the tool must support to meet users’ needs. Based on these requirements 

we then build prototypes, which we test with users to evaluate against the requirements, iterating to earlier phases as 

needed. HCD helps ensure that the developed tool will be engaging, acceptable, usable, and meet the needs of users. 

Currently, there is lack of research utilizing HCD in the design of mind-body technologies for adolescents.  

Using HCD as a methodological framework the objective of this study is to explore needs, interests and preferences 

for digital mind-body tools for adolescents. We focused on early adolescence (ages 10-14) in this study because during 

this stage of adolescence most children are still dependent on their parents for many aspects of their life yet are slowly 

learning and gaining independence over media use and sleep. The support of parents and peers can have an impact on 

adolescent engagement with technology.14 In this study we interview parents and early adolescents to understand both 

their perspectives on mind-body technologies for adolescents. We focus on five common mind-body approaches: 

meditation, relaxation, yoga, art therapy, and music therapy. We chose these approaches based on three criteria that 

we derived based on existing literature 24 namely 1) adolescents should be able to practice the approach on their own 

at home; 2) the approach should not require any kind of specialized equipment; and 3) the approach should not involve 

any special setting/movements/postures (e.g., Tai chi).  

The purpose of the study is to explore needs, interests and preferences for digital mind-body tools for adolescents. 

Our study seeks to address the following research questions: 1) What are parents’ and adolescents’ current exposure 

to mind-body approaches, 2) What are potential challenges adolescents face in learning mind-body approaches, and 

3) What are parents’ and adolescents’ interest and preferences in using technology for learning and practicing these 

approaches for better sleep.  

Methods 

We conducted individual surveys and semi-structured interviews with parent-adolescent dyads. Study procedures were 

approved by University of Washington Institutional Review Board.  

Recruitment: We recruited parent-adolescent dyads. The inclusion criteria for adolescents to participate in the study 

were being 10-14 years of age, speaking and reading primarily in English, and adolescents reporting more than one 

hour of technology usage during the three hours before going to bed. Participation was limited to one child per family. 

COVID-19 restrictions led to fully web-based recruitment and data collection between January 2021 to May 2021. 

We recruited a convenience sample by posting flyers to social networks (i.e., Facebook) and professional networks 

(i.e., listservs). To improve the response to recruitment, we added snowball sampling (i.e., asking participants to 

recommend new participants). We analyzed data concurrent with data collection and recruited participants until 

saturation was reached.25 Interested parents were invited to contact the study team after screening for consent and 

study enrollment 

Data Collection: We emailed parents both the parent and the adolescent online surveys and after completion of survey 

we scheduled one-on-one virtual interviews via Zoom. Survey questions included demographics, technology use and 

sleep patterns in adolescents. We conducted semi-structured interviews with the parent and adolescent separately to 

allow for free expression regarding their perspective on mind-body approaches. Each interview lasted between 30-40 

minutes. Both the adolescent and parent’s interview guide included questions guided by the study objectives including 

their exposure to mind-body approaches, challenges in learning these approaches, and interest in using technology to 

learn mind-body approaches.  

Data Analysis: We transcribed verbatim all audio-recorded interviews. We deductively coded the data with a high 

level a priori coding schema26 based on our interview guide: Parent exposure to mind-body approaches, adolescent 

exposure to mind-body approaches, challenges in adolescent learning these approaches, interest in adolescent learning 
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mind-body approaches and learning mind-body approaches digitally. The first author analyzed the transcripts using 

the coding schema in Dedoose.27 The authors discussed the codes collaboratively and refined the codebook as needed. 

The second author coded a random selection of excerpts (20% of the data) to assess reliability (Cohen’s K = 0.98). 

Results 

1. Demographics 

22 participants completed the study, including 11 adolescents (C1-C11) and 11 parents (P1-P11) (Table 1).  The 

sample was predominantly white and non-Hispanic. Parents 

were female and college educated or greater. More adolescents 

were male. Mothers ranged in age from 35-58 (Mean=45, SD 

=7), and adolescent ranged in age from 10-14 (Mean=12, 

SD=2).   

All mothers reported using laptops, smartphones and 

televisions. These were the most commonly used devices 

reported by parents, while most adolescent (9/11) reported 

using laptops, televisions, and smart speakers. Both parents and 

adolescent reported their bedtime as after 9 pm with some 

adolescent reporting going to bed past 10:30 (3/11). And 36% 

of adolescent (4/11) reported a sleep onset (time taken to fall 

asleep) > 15 minutes. 

2. Exposure to Mind-Body Approaches 

Overall, all parents (11/11) had heard about at least one of the 

5 mind-body approaches (i.e., meditation, relaxation, yoga, art 

therapy and music therapy) and most parents (10/11) had either 

practiced at least one of these techniques in the past or were 

currently practicing them. Parents described several reasons for 

starting to practice these techniques primarily being pregnancy, 

stress, and the COVID-19 pandemic. Some parents also described using technology to practice these techniques for 

example, parent P3 shared: 

“So I use the Calm app in particular during Covid I had a really hard time sleeping in large part, because we 

would have meetings on till nine or 10 at night.Or we would be running trials with people in the east coast, so 

that meetings will start at four in the morning and so my sleep wake schedule was even worse than it typically 

is. And so I bought the Calm app then and really helped me to turn off at night when I would go straight from a 

meeting until 10pm to like ‘oh my God, I need to go to bed, because I have to be up at four’. And so that was 

really great.” 

Like parents, most adolescents (10/11) had heard about at least one of the 5 approaches and some adolescents (5/11) 

had either practiced these approaches in the past or were currently practicing them. Adolescents had learned mind-

body approaches either from their parents or through school (teachers or counselors). For example, adolescent C11 

described:  

“It was mostly in like middle school so like my social studies teacher will have like a video on that like talks 

about like meditation like doing it like we do that before tests and then in the seventh grade we would also do 

like in start of class.” 

In addition to learning these approaches in person some of the adolescents also described utilizing technology to learn 

about these approaches as well, as stated by adolescent C7: 

“Well, one time me and my mom did this peloton meditation before bed.” 

 Among adolescents who practiced these approaches some adolescents really like doing meditation as C2 described: 

Table 1.  

Participants 

Parents 

n=11 (%) 

Adolescen

t 

n=11 (%) 

Sex 

   Male 

   Female 

   Other 

 

- 

12 (100%) 

- 

 

7 (64%) 

3 (25% 

1 (9%) 

Race 

  White  

  Asian 

  Other 

 

8 (73%) 

2 (18%) 

  1 (9) 

 

8 (73%) 

2 (18%) 

1 (9%) 

Ethnicity 

  Hispanic/Latino 

  Not Hispanic/Latino  

  Decline to state  

 

2 (18%) 

9 (82%) 

- 

 

3 (27%) 

7 (64%) 

1 (9%) 

Education 

  High school degree 

  College degree 

  Advanced degree 

  Doctorate degree 

 

- 

6 (55%) 

3 (27%) 

2 (18%) 
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“Oh they're [meditation] really good they're really nice and calming for when I go to sleep sometimes, I'll fall 

accidentally fall asleep, while listening to it, but its overall just really nice. It gets rid of my stress easily because 

I get stressed out because of school and my anxiety and it's just really easy for me just to let that all go.” 

3. Challenges adolescents face in learning mind-body approaches 

Although participants expressed interest in mind-body approaches for sleep, both parents and the adolescent described 

many challenges adolescents have/will have in learning and practicing these approaches routinely. Challenges parents 

mentioned include lack of time, remembering to do it, and the adolescent prioritizing other interests. For example, 

parent P3 shared:  

“It's more of like the choice of what she [their child] does before bed. I think that the 10 minute meditation or 

the 10 minute app it's not that they push back on the app it's that it's in place of something else, they want to do 

at nighttime because I think it's the last thing you do until the day is over, you know that's the pushback at night.” 

Parents also indicated that the length of time to practice the session was also a challenge and adolescents would be 

more open to doing the mind-body approach if it was shorter rather than an hour-long session. Parent P6 shared: 

“Yeah actually that's [mind-body approach] a good idea.I don't know how long the session will be, but if it is 

like a one-hour session, it might be challenging for them [adolescent], but if they are just you know asked to do 

10 minutes every day and that might be useful for them definitely.” 

Parents also felt that showing adolescents the benefits of doing mind-body approaches was a big challenge. As parent 

P10 shared:  

“So probably the biggest challenge is showing him the benefits of it and convincing him that it was worth his 

time and effort.” 

Adolescents also described challenges with practicing meditation like “finding it hard to focus” (C3), “sitting still” 

(C14), having “patience” (C12), and finding it “boring” (C13). As adolescent C11 described:  

“Yeah, so for meditation a lot of times, people say like think of nothing but I, I kind of have a hard time with that 

like whenever we're meditating I'm like thinking through all the things that we have to do during the day.” 

Adolescents also described lack of interest or prioritizing other interests (e.g., sports) as another reason for not 

practicing these approaches. For example, Adolescent C10 shared: 

“I just rather do other things like I'd rather go play some sports or go talk to my friends.” 

4. Interest in learning mind-body approaches digitally 

Both parents and adolescents were very supportive of adolescents learning these approaches for better sleep. Parents 

compared learning mind-body approaches to life skills like learning a language or swimming or brushing teeth. For 

example, Parent P5 stated: 

“So I would totally be in favor of people learning this because it's a life skill that's going to help them for the 

rest of their life it's like, why do we teach people swimming like that, if you're able to teach this yoga and 

meditation soon enough that is going to help them in the long run.” 

Many adolescents were also supportive of the idea of adolescents their age learning these approaches. Adolescent 

C3 described: 

“I think it's good to learn meditation because that's one thing that could help you with like calming down or like 

falling asleep, or it can also help it can also work as a coping method.” 

Similarly, adolescent C8 described:  

“I think it's good I mean you know if you're in a stressful situation you can you know kind of just get peace of 

mind for even for a few moments if you think I think it would be nice.” 

Parents and adolescents were also very supportive of the idea of adolescents learning mind-body approaches digitally. 

As parent P6 described:  
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“I think like if it [mind-body approach] is digital, they'll give it a try they learn it and maybe if they are teaching 

them for like 30 minutes at least 10 minutes they'll focus and learn something.” 

Similarly, adolescent C11 described: 

“I think it's like really great like I've heard of like Apps that have stuff like that help people with like meditation 

and relaxing I think that's really great. Like I think technologies are very good way to keep people to do it. And, 

like the videos can like help a lot like just to get your mind off of things and it's like always it's a different 

experience doing it through technology than like in person.” 

Adolescents also indicated that technology provided the flexibility to learn at their own pace. Adolescent C7 

described: 

“Similar to school I feel like it's how because you know, when it comes to like help videos you don't have to 

watch it with the teacher, you can just watch it by yourself, or like when you're doing your work, you can just 

mute your video and your mic and you can just work by yourself, instead of having to consistently be contributing 

to the conversation.” 

Parents and adolescents both felt that the chances of the adolescent trying and practicing mind-body approaches are 

higher if it is incorporated into their lives and spaces that they are already familiar with. For example, adolescent 

C14 suggested incorporating mind-body approaches into Instagram.  

Moreover, parent P8 suggested that having their child’s friend or his school counselor use a mind-body app with the 

child first before they try it on their own could be beneficial:  

“I mean, he likes having his friends on if there was a way to wrap that into a meditation APP I don't know if his 

friends would go for it. Or if like his school counselor had used an APP with him. I think he would be more likely 

to continue that at home. If he had had some success with it, you know kind of guided live through it first.” 

Even though parents and adolescents were very supportive of using technology to learn these approaches they also 

described some challenges when using technology to learn these approaches like not having the same experience as 

in person. As adolescent C7 described: 

“One thing I didn't like [about the digital mind-body approach], though, is that, throughout the whole time she 

[the digital instructor] was talking and talking and then was kind of preventing me from actually like meditating 

because every time I would like, open an eye just to see what she was talking about.” 

5. Preferences for digital mind-body tools 

Parents and adolescent described their preferences for digital mind-body tools for adolescents that we grouped into 

three areas namely content, functionality and sharing.  

Content: Parents and adolescents indicated their preferences on the content of mind-body technology to engage 

adolescents, including ensuring content is age-appropriate, providing a variety of content to choose from, and 

receiving feedback.  

Parents and adolescents shared that they preferred mind-body approaches that were tailored to their age group. One 

potential way suggested found in a popular app that one family had tried was utilizing stories or structuring the 

mind-body approach around a storyline:  

“I like it more because they [the app] have like kind of like a storyline that they listen to and then they're like 

somebody asks you to like imagine what you see in the storyline.” (adolescent C3) 

“Because they're [app]much more story-based they're sort of like a really boring fairy tale or very repetitive, 

and so I think the kids like that a little bit better. But I find if they watch something even if it's the same thing, 

like with clouds going by and they just they don't fall asleep, in the same way.” (parent P3) 

Another parent, P11, described the need to ensure the content is age-appropriate: 

“I think for him the apps that I tried to have him do before he felt like were geared towards kids that were too 

young. So, maybe some of the ones that are actually geared towards you know more adults would actually work 
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better for him. Because I think that's part of why he didn't stay engaged with those other apps. They were 

probably geared towards like you know, maybe eight year old’s or 10 year old’s.” 

Parents and adolescents mentioned that learning via technology provides the flexibility to access teachings from 

different instructors, including those matching individual preferences and flexibility to join group vs private 

sessions:  

“Because like people everybody teaches it in different ways, like that can be reflected through technology, so 

you can learn a bunch of different ways, instead of having like the same person teaching it to you, over and over 

again.” (adolescent C11) 

Parent participants also indicated that having virtual group sessions or classes where the adolescent were part of 

group instruction with adolescents their age can help their adolescents learn and engage with the session. However, 

parents also pointed out that having a group session would also need to be monitored:  

“Instead of us asking them [adolescent] to watch a YouTube video and sit in front of TV and do yoga it’s better 

you know if it is like a group instruction and all kids are doing it, they will try to the do it.” (parent P6) 

“I think one thing that he really likes is interaction with people and if there was an app that had maybe like a 

live class type of thing I wonder if he would be more open to using it and I would definitely have to monitor that 

because you know I don’t necessarily know the person, but if it’s through a company a reputable company then 

I’m probably more likely to trust.. trust it.” (parent P8) 

Adolescents and parents indicated that receiving feedback on if the way they were performing the approach 

correctly was challenging when learning mind-body approaches digitally. As adolescent C6 described:  

“It [technology] was a little harder because in person they can show you how to do, and like make you do, but 

online you just have to like follow it and keep on doing it until you get it.”  

Similarly, parent P13 described: 

“It's harder to do it on your own if you are a complete newbie and don't have a lot of experience or other 

experienced people around you to tell whether you're doing it correct or incorrect or are just winging it kind 

of.” 

Functionality: Parents and adolescents also shared specific functionalities, like rewards and reminders, that can help 

engage adolescents with technology-based mind-body approach.  

Many parents and adolescents indicated that most adolescents will be interested in the reward or benefit of doing the 

approach and they also provided some ideas on how the rewards can be structured like winning coins, prizes like 

stickers or toys. Parent P9 described adding the mind-body approach to something the adolescent already like to use:  

“If you could attach the app to one of the apps they [adolescents] wanted to use, and they would have to use 

play for five minutes before they could get access to another app I've never heard of an app that does that, but 

why couldn't it.  You know, like it was a password to get into another app  was to do you're meditating although 

you couldn't actually make them meditate, could encourage them to say, well, you can't do your app for five 

minutes, so you might as well just sit and think about nothing.” 

Adolescent C7 also described maybe having access to a puzzle as a reward for completing the mind-body approach: 

“Maybe like something to build upon like maybe like a picture for like each meditating each meditation class 

when you go back to the next one, you earn that other piece of the picture, or something or like a figurine or 

something like you earn another piece of the figurine.” 

Adolescents also described having games as part of the digital mind-body approach could also motivate adolescents 

their age learn these approaches:  

“I think it'd be kind of cool if, like there was like do like five or 10 minutes of meditation and you can play this 

like almost exclusive game that you have to meditate for… And you can play that or like as a selection of games 

as like exclusive to that exercise I think that'd be for people who like to play games like me I think that'd be 

interesting incentive okay.”(adolescent C8) 
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“Maybe like a game section like if you do like a certain my yoga you can like play like a game for a few minutes 

and then can like motivate kids to like want to do it.” (adolescent C4) 

Adolescents also suggested that having a digital approach can help with setting reminders and notifications to 

perform the approach daily.  

“It could be like a calendar on the app to like Remind you to do it there could be notifications to like yoga in five 

minutes or something.”( adolescent C4) 

“I feel like doing it without the technology would be a little struggle…it's easier, with my phone because I'll have 

a reminder saying, make sure you remember to listen to this and it will be easier.” (adolescent C2) 

Parents and adolescents also indicated that while practicing mind-body approaches via technology the possibility of 

being distracted was higher and so limiting distractions was key. Adolescent C3 indicated:   

“I like the apps a little bit more because, like they're not like they're not all on video so it's a lot easier for me 

not to get distracted.” 

Sharing 

Parents and adolescents expressed mixed interest in sharing information regarding the digital mind-body technology, 

co-using and/or sharing progress from digital mind-body-based technology with others, such as parents and friends.  

The parents were very supportive of using digital mind-body technology along with their adolescents and wanted to 

observe, participate and even try out some of the approaches. Parents were concerned about privacy of their 

adolescents particularly in group sessions. Some parents were not sure if their adolescents would want them to co-

use a digital tool. As parent P9 described: 

“I think it would be fun to have some encouragement inside something like that, for some of the time to be with 

other family members or even other friends. But I wouldn't want it to be contingent.”  

Some adolescents were comfortable co-using the technology with their parents and sharing information regarding 

their use of the technology with their parents while others didn’t feel comfortable sharing. As adolescent C9 stated:  

“I feel like it'd be a little weird to have them [parents] there because, like, I feel like just the practice of, the… 

yeah just the practice of doing it would make me feel awkward and if I had my parents like they're doing it, I 

think I just would kind of want to stop doing it.” 

When adolescents were asked if they would share information about their use of mind-body technologies with 

friends, we received mixed interest. Most adolescents showed guarded interest in sharing information with friends. 

One adolescent indicated that they would share the information with their friends only if the technology was 

interactive and didn’t feel like a personal “going to a therapist” (C12) session.   

A few adolescents also indicated that they would only share this information on mind-body approaches when their 

friends ask for it or indicate that they need help. For example, adolescent C10 indicated: 

“I'm Like. Maybe, I won’t just like bring up like oh look at this app like if they were asking me like i'm just 

having like trouble doing this thing and then I would probably like share with them like this is what I do.” 

Some adolescents were only interested in sharing information on the approach broadly without providing any details 

on their own status or progress with the approach. For example, adolescent C7 indicated:  

“I would probably share the app I wouldn't share my progress, because just based on the way that kids are 

nowadays, they're probably not going to care at all, I mean maybe they'll be intrigued in the app, but I don't 

think they’ll care about my progress.” 

Hesitation to share information regarding mind-body approaches with peers could be due to potential stigma associated 

with practicing these approaches. During interviews, all the parents openly shared their history of practicing these 

approaches, while many adolescents were hesitant about such sharing. Some adolescents shared that they associated 

practicing these approaches with therapy. Some example quotes include: “I wouldn't call it therapy because that kind 
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of makes it sounds weird to kids.”(C9), “it shouldn’t feel like a personal like I’m going to therapist.”(C12), ” I wouldn’t 

just like just bring it up like I guess I wouldn’t really talk about it like that.”(C10) 

Discussion 

Guided by HCD principle we directly engage adolescents to understand their perspectives on learning mind-body 

approaches for sleep and using technology to learn these approaches We identify interests and preferences adolescents 

have in learning and practicing mind-body approaches. Overall, most parents and adolescents had some exposure to 

mind-body approaches and were enthusiastic about adolescents learning mind-body approaches to develop better sleep 

habits. When designing technology for mind-body approaches for adolescents it is valuable to consider features that 

reduce barriers (e.g., ‘establish routine’, ‘busy schedule’, ‘sitting still’, ‘boring’) and enhance the motivators for 

adolescents e.g., showing them the benefits. These findings contribute insight into the potential use of technology-

based mind-body approach among adolescents to develop better sleep habits.  

Our findings, based on perspectives of parents as well as adolescents, carry implications for the design of digital mind-

body technology to address inadequate sleep among adolescents. First, parents and adolescent participants preferred 

mind-body approaches that are tailored to engage adolescents with customized content that includes age-appropriate 

materials, feedback to support learning and variety of teachings etc. This finding is consistent with prior research 

indicating that mindfulness interventions for children should have simple instructions, short activities and rely on 

metaphors and images that children can relate to.28 Similarly, the lack of feedback to support learning in existing digital 

mindfulness systems had also been documented.29,30 Yet there is lack of research focused on understanding acceptable 

and effective adaptation of content of mind-body approaches for adolescents in the technology space. Additional work 

with adolescents is needed to understand further their preferences for effective adaptations of mind-body approaches.  

Second, parents and adolescent participants felt that to attract and engage adolescents in the mind-body approaches 

incorporating functionalities like gamification (e.g., games, badges, rewards) could help. This result expands on 

previous research with adolescents for other health issues like physical activity and nutrition31,32 where gamification 

features like games, rewards, badges have shown to increase engagement and sustain technology use.  However, the 

findings of this study contrast with findings by Lukoff et al (2020) whose work with mindfulness teachers/experts 

emphasize that addition of gamification to mindfulness apps undermined the tenets of mindfulness (i.e., mindfulness 

practice is not achievement-oriented but process-oriented). They recommend that when designing mindfulness tools 

to strive for coherence with underlying principles of mindfulness while exploring features of technologies. Future 

work is needed to explore these tensions and align interests of adolescents in engagement with mind-body 

technologies. 

Finally, our findings indicate that adolescents are guarded in sharing information about their use of mind-body 

approaches or progress in performing these approaches with peers. Adolescents might experience stigma associated 

with these approaches. Previous research shows stigma associated with children for seeking help for mental health 

issues.33 Yet research investigating stigma around mind-body approaches among adolescents is lacking. It is possible 

that adolescents relate learning mind-body approaches to stigmatizing ‘therapy’ and hence were apprehensive about 

sharing information with friends. Yet sharing health information with social networks or peers for comparison is a 

common feature supported by many mindfulness-based apps.19,34 Prior research with adolescents shows that social 

support and input from parents, healthcare providers, and peers who engage in shared co-use via technology can help 

empower adolescents in self-management of overweight and obesity.35 However, stigma associated with mind-body 

approaches could impact use of sharing features. Future research should further explore these issues to understand 

how to effectively engage parents and other stakeholders in the use of mind-body technology to support adolescents.  

Based on our findings we recommend that a technology-based mind-body approach for adolescents be designed to: 1) 

provide content that is customized for adolescents, 2) include functionalities that engage adolescents like games and 

rewards, 3) and allow for granular sharing controls i.e., control over what information is shared and with whom. Our 

results suggest that a well-designed mind-body technology could potentially increase accessibility of mind-body 

approaches for adolescents and support better sleep for adolescents thus enhancing their wellbeing. Facilitating 

engagement in digital technologies is multifaceted and complex and involves a combination of personal, interpersonal 

and technology-related factors.21 When designing technology for adolescent care needs to be taken to match these 

factors to design features that adolescents prefer and most likely engage with. For example, our results indicate that 

adolescents were guarded in sharing information regarding mind-body approaches with peers, even though sharing 

personal health information has been shown to be of interest in adolescents with diabetes.36 Our findings offer a first 

step by offering guidance for design of mind-body technologies for adolescents.  
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Our findings provide a foundation for designing digital mind-body tools for adolescents. Yet, they should be evaluated 

in the context of some limitations. Our sample of parents and adolescents was primarily white and non-

Hispanic/Latino. Parents were mothers with college or graduate degrees. Future research is needed with additional 

demographic groups to understand whether the study results extend to other groups. Future research should include 

adolescents with sleep problems to understand further their motivations for using mind-body technology. In an effort 

to understand broader implications for mind-body approaches for adolescent sleep, we did not focus on a specific 

interactive system however it is important to note that participants often referred to their use of mobile apps and 

YouTube videos when describing how they were exposed to mind-body approaches. Additional work is needed to 

understand and account for family technology practices. Future work should also evaluate the feasibility and 

effectiveness of digital mind-body tools for adolescents. Despite these limitations, this study has several strengths, 

including utilizing a HCD approach that directly engaged adolescents and parents via semi-structured interviews to 

obtain their detailed perspectives on digital mind-body tools for adolescents.  

Conclusion 

Given that sleep problems are increasing in adolescents and the need for mind-body interventions for adolescents, but 

the lack of existing guidance in designing digital mind-body tools for adolescents, our findings fill a gap in better 

understanding the perspectives of parents and adolescents. We describe exposure to, interest in, and preferences for 

digital mind-body technology for adolescents. Parents and adolescents expressed interest in using mind-body 

technology and expressed preferences for design of features for content, functionality and sharing. Mind-body 

technology that are designed to meet these needs and preferences have the potential to enhance engagement by 

facilitating accessible, convenient and scalable interventions for improving sleep among adolescents. Future work 

should explore the transferability of these findings in a larger group of participants. 

References 

1. Wheaton AG, Everett Jones S, Cooper AC, Croft JB. Short sleep duration among middle school and high school 

students — United States, 2015. MMWR Morb Mortal Wkly Rep 2018;67:85-90. 
2. Knell G, Durand CP, Kohl HW, Wu IHC, Pettee Gabriel K. Prevalence and likelihood of meeting sleep, 

physical activity, and screen-time guidelines among us youth. JAMA Pediatrics. 2019 Apr;173(4):387.  doi: 

10.1001/jamapediatrics.2018.4847. PMID: 30715096; PMCID: PMC6450269 

3. Sharma M, Aggarwal S, Madaan P, Saini L, Bhutani M. Impact of COVID-19 pandemic on sleep in children 

and adolescents: a systematic review and meta-analysis. Sleep Med. 2021 Aug 1;84:259–67. doi: 

10.1016/j.sleep.2021.06.002. Epub 2021 Jun 11. PMID: 34182354; PMCID: PMC8687656 

4. Owens J, Au R, Carskadon M, Millman R, Wolfson A, Braverman PK, et al. Insufficient sleep in adolescents 

and young adults: An update on causes and consequences. Pediatrics. 2014 Sep 1;134(3):e921–32. doi: 

10.1542/peds.2014-1696. PMID: 25157012; PMCID: PMC8194472 

5. Donovan E, Rodgers RF, Cousineau TM, McGowan KM, Luk S, Yates K, et al. Brief report: Feasibility of a 

mindfulness and self-compassion based mobile intervention for adolescents. J Adolescence. 2016 Dec 

1;53:217–21. doi: 10.1016/j.adolescence.2016.09.009. Epub 2016 Nov 1. PMID: 27814499. 

6. McClafferty H. Mind-Body Medicine in Pediatrics. Children. 2017; 4(9):76. doi:10.3390/children 4090076 

7. Astin JA, Shapiro SL, Eisenberg DM, Forys KL. Mind-body medicine: State of the science, implications for 

practice. J Am Board Fam Pract. 2003 Mar-Apr;16(2):131-47. PMID: 12665179. 

8. Lin J, Chadi N, Shrier L. Mindfulness-based interventions for adolescent health. Curr Opin Pediatr. 2019 

Aug;31(4):469–75. PMID: 30939515. 

9. Garbers S, Umar NQ, Hand RE, Usseglio J, Gold MA, Bruzzese JM. Mind–body integrative health (mbih) 

interventions for sleep among adolescents: a scoping review of implementation, participation and outcomes. 

Adolescent Res Rev (2021).  

10. Felver JC, Celis-de Hoyos CE, Tezanos K, Singh NN. A systematic review of mindfulness-based interventions 

for youth in school settings. Mindfulness. 2016 Feb;7(1):34–45.  

11. McKeering P, Hwang YS. A systematic review of mindfulness-based school interventions with early 

adolescents. Mindfulness. 2019 July; 10, 593–610.  

12. Zoogman S, Goldberg SB, Hoyt WT, Miller L. Mindfulness interventions with youth: a meta-analysis. 

mindfulness. 2015 Jan 15;6:290–302.  

13. Shallcross AJ, Visvanathan PD, Sperber SH, Duberstein ZT. Waking up to the problem of sleep: can 

mindfulness help? A review of theory and evidence for the effects of mindfulness for sleep. Curr Opin Psychol. 

2019 Aug;28:37-41. PMID: 30390479; PMCID: PMC6459734. 

960



14. Mrazek AJ, Mrazek MD, Cherolini CM, Cloughesy JN, Cynman DJ, Gougis LJ, et al. The future of 

mindfulness training is digital, and the future is now. Curr Opin Psychol. 2019 Aug 1;28:81–86.  

15. Zhou X, Edirippulige S, Bai X, Bambling M. Are online mental health interventions for youth effective? A 

systematic review. Journal of telemedicine and telecare. 2021 Dec ;27(10):638–666.  

16. Lahtinen O, Salmivalli C. An effectiveness study of a digital mindfulness-based program for upper secondary 

education students. Mindfulness. 2020 Nov;11(11):2494–505.  

17. Weekly T, Walker N, Beck J, Akers S, Weaver M. A review of apps for calming, relaxation, and mindfulness 

interventions for pediatric palliative care patients. Children.2018 Jan 26;5(2):16.  

18. Mani M, Kavanagh DJ, Hides L, Stoyanov SR. Review and evaluation of mindfulness-based iphone apps. JMIR 

MHealth UHealth. 2015 Aug 19;3(3):e82.  

19. Nunes A, Castro SL, Limpo T. A review of mindfulness-based apps for children. Mindfulness. 2020 Sep 

1;11(9):2089–101.  

20. Antonson C, Thorsén F, Sundquist J, Sundquist K. Upper secondary school students’ compliance with two 

Internet-based self-help programmes: a randomised controlled trial. Eur Child Adolesc Psychiatry. 2018 

Feb;27(2):191-200 

21. Yang X, Ma L, Zhao X, Kankanhalli A. Factors influencing user’s adherence to physical activity applications: 

A scoping literature review and future directions. Int J Med Inform. 2020 Feb;134:104039. 

22. Harte R, Glynn L, Rodríguez-Molinero A, Baker PM, Scharf T, Quinlan LR, et al. A human-centered design 

methodology to enhance the usability, human factors, and user experience of connected health systems: a three-

phase methodology. JMIR Human Factors. 2017 Mar 16;4(1):e8.  

23. Neher T, Green J, Puzia M, Huberty J. Describing the use of a mindfulness-based app for sleep and mental 

well-being, across age, in children. Child Youth Care Forum. 2021 Sep 24;1–20.  

24. Liverpool S, Mota CP, Sales CMD, Čuš A, Carletto S, Hancheva C, et al. Engaging children and young people 

in digital mental health interventions: systematic review of modes of delivery, facilitators, and barriers J Med 

Internet Res. 2020 Jun 23;22(6): e16317.  

25. Ando H, Cousins R, Young C. Achieving saturation in thematic analysis: development and refinement of a 

codebook,,. Comprehensive Psychology. 2014 Jan, 3,4. 

26. Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res. 2005;15(9):1277-

1288. 

27. Dedoose 8.3.43 Web application for managing, analyzing, and presenting qualitative and mixed method 

research data. SocioCultural Research Consultants, LLC; 2019. www.dedoose.com 

28. Zelazo PD, Lyons KE. The potential benefits of mindfulness training in early childhood: a developmental social 

cognitive neuroscience perspective. Child Dev Perspect, 2012 Jun;6(2):154–60.  

29. Niksirat KS, Silpasuwanchai C, Ahmed MMH, Cheng P, Ren X. A framework for interactive mindfulness 

meditation using attention-regulation process. In Proceedings of Conference on Human Factors in Computing 

Systems. 2017 May:2672–84.  

30. Döllinger N, Wienrich C, Latoschik ME. Challenges and opportunities of immersive technologies for 

mindfulness meditation: a systematic review. Frontiers in Virtual Reality. 2021 Apr 27;0:29.  

31. Mendoza JA, Baker KS, Moreno MA, Whitlock K, Abbey-Lambertz M, Waite A, et al. A fitbit and facebook 

mhealth intervention for promoting physical activity among adolescent and young adult childhood cancer 

survivors: a pilot study. Pediatr Blood Cancer 2017 Dec;64(12).  

32. Schoeppe S, Alley S, Rebar AL, Hayman M, Bray NA, van Lippevelde W, et al. Apps to improve diet, physical 

activity and sedentary behaviour in children and adolescents: A review of quality, features and behaviour 

change techniques. Int J Behav Nutr Phys Act. 2017 Jun 24;14(1):1–10.  

33. Radez J, Reardon T, Creswell C, Lawrence PJ, Evdoka-Burton G, Waite P. Why do children and adolescents 

(not) seek and access professional help for their mental health problems? A systematic review of quantitative 

and qualitative studies. Eur Child Adolesc Psychiatry.2021 Feb 1;30(2):183–211.  

34. Lukoff K, Lyngs U, Gueorguieva S, Dillman ES, Hiniker A, Munson SA. From ancient contemplative practice 

to the app store: designing a digital container for mindfulness. Proceedings of the 2020 ACM Conference on 

Designing Interactive Systems.2020;1551–64.  

35. LeRouge CM, Hah H, Deckard GJ, Jiang H. Designing for the co-use of consumer health technology in self-

management of adolescent overweight and obesity: mixed methods qualitative study. JMIR MHealth UHealth, 

2020 Jun 1;8(6).  

36. Vaala SE, Lee JM, Hood KK, Mulvaney SA. Sharing and helping: predictors of adolescents' willingness to 

share diabetes personal health information with peers. J Am Med Inform Assoc. 2018;25(2):135-141.  

 

961


