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Abstract
Despite widespread access to smartphones, teens from communities facing significant behavioral health disparities typically 
have low mobile health (mHealth) engagement. The purpose of this study was to characterize teen and caregiver perspec-
tives about smartphone use and access, mHealth, and how mHealth could address teens’ behavioral health needs during 
the pandemic and beyond. Remote recruitment and methodologies were used to engage 17 teens (M age = 15.9 ± 0.9) and 
10 caregivers living in urban communities with significant socioeconomic and health disparities. Participants completed a 
focus group or interview session (based on preference) and self-report questionnaires (e.g., behavioral health history, pan-
demic impacts, technology use). Qualitative and quantitative data were analyzed using thematic and descriptive analyses, 
respectively. Both quantitative and qualitative data indicated relevant behavioral health concerns for teens and their families, 
impacts from the pandemic, and frequent smartphone use. Primary teen and caregiver themes included (1) health and well-
ness concerns, (2) barriers, (3) use of smartphones, (4) impacts of smartphones, and (5) opinions/suggestions for mHealth. 
This multi-method and multi-informant study highlighted the lived experiences of teens from marginalized communities and 
offered key insights to increase the acceptability and real-world engagement of mHealth tools. To address barriers to care 
for this population beyond the pandemic, clear messaging must be used for mHealth tools (e.g., data privacy, expectations 
of use). These findings testify to the importance of collaboration with teens and caregivers from communities facing large 
health disparities in future mHealth design, development, and deployment.
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Mobile health (mHealth) is likely to remain as a perma-
nent form of care delivery and must therefore be conducted 
inclusively and intentionally to avoid exacerbating dis-
parities in healthcare access (Figueroa & Aguilera, 2020; 
Schueller et  al., 2019). Human-centered design (HCD) 
utilizes mixed-methods approaches to design technology 
alongside potential users, matching the context of use to 
their everyday lives (d. School, 2010; IDEO, 2015; Inter-
national Organization for Standardization, 2019). While 
this methodology sounds inclusive in theory, the practice 

has been historically framed within structural racism (Hill 
et al., 2015; Iskander, 2018; Safavi et al., 2019). To become 
a more equitable delivery mechanism, mHealth developed 
with HCD must be re-examined from a lens of equity, inclu-
sion, and anti-racism (Kendi, 2019). A first step in this pro-
cess is collaborating with minoritized populations to better 
understand how mHealth may fit into their lives and serve 
their needs (Baum et al., 2006; Stiles-Shields et al., 2022).

Most youth with anxiety or depression do not receive 
treatment (SAMHSA, 2014). The greatest systemic barriers 
to care are experienced by teens with socially complex needs 
(SCN). That is, teens who may face overlapping adversities 
(e.g., adverse childhood events [ACEs], pediatric conditions) 
and/or marginalized identities (e.g., racial, ethnic, gender, 
and/or sexual minoritized identity populations; Bounds 
et  al., 2020). Given the ubiquity of smartphone access 
for youth (Anderson & Jiang, 2018), mHealth interven-
tions—and broader digital mental health interventions and 
tools—have been purported as a likely way to access care 
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(Anderson-Lewis et al., 2018; Kumar et al., 2019). However, 
smartphone ubiquity has not equated to mHealth use and 
engagement in real-world settings, particularly with young 
populations with socially complex needs.

Barriers to mHealth use and engagement in real life 
are multi-factored. First, despite excellent examples of co-
design and other collaborative processes with youth for 
digital design (Fleming et al., 2016; Hetrick et al., 2018; 
Thabrew et al., 2018), the majority of mHealth tools have 
been designed for and with adults (Noorbergen et  al., 
2021; Psihogios et al., 2022) and populations with more 
privilege and/or access to opportunities for care (Safavi 
et al., 2019; Stiles-Shields et al., 2020). Namely, teens 
with SCN have rarely been included in design, evalua-
tion, or deployment strategies for mHealth. Second, 
despite universal endorsement of access to smartphones 
(Anderson & Jiang, 2018), consistency of access may be 
variable. For example, teens with SCN may share a phone 
with a member of their household have phone privileges 
revoked as punishment or experience service outages. 
Third, while apps are abundant in the marketplace, it is 
difficult for teens to determine which are credible, evi-
dence-based, and/or appropriate for their needs (Neary & 
Schueller, 2018; Psihogios et al., 2020). Finally, despite 
the heightened awareness of the importance of care that 
is culturally competent and inclusive prior to and during 
the pandemic (Benuto et al., 2019; Fortney et al., 2015; 
Hilty et al., 2021a, b; Winters et al., 2019), implementa-
tion of mHealth into formal behavioral health care sys-
tems for teens has lagged (Psihogios et al., 2022). In sum, 
teens with SCN have been systematically overlooked or 
excluded from mHealth design, evaluation, and implemen-
tation, likely perpetuating low real-world engagement with 
mHealth for these youth.

The purpose of the current study was to harness HCD 
methodologies to identify the needs of teens with SCN 
who may access mHealth to improve mental and behavioral 
health. Participants were recruited from the West and South 
Side Communities of Chicago, Illinois, USA, where many 
residents experience stark health disparities, violence expo-
sure, and higher economic hardship compared with other 
communities in the city (Lange-Maia et al., 2018; Pierce 
et al., 2021). Data were collected during the COVID-19 
pandemic, with the intent to inform general practice mov-
ing forward.

Methods

Participants

The study was approved by the Institutional Review Board 
and all participants provided informed consent. Follow-
ing eligibility screening, potential participants were sent 

secure consent/assent materials via REDCap and com-
pleted informed consent (caregiver participants and/or 
consent for their teen’s participation) and/or assent (teen 
participants) with a research staff member on the phone. 
Caregivers of teen participants were able to provide paren-
tal consent in Spanish or English.

Eligible participants were (1) a teen (12–17 years old) 
or a guardian of a child (12–17 years old), (2) residents of 
a West or South Side Community, where many residents 
experience stark health disparities, violence exposure, and 
higher economic hardship compared with other commu-
nities in the city (Lange-Maia et al., 2018; Pierce et al., 
2021), (3) smartphone users within the past week, (4) able 
to speak and read in English, and (5) without self-reported 
presence of a psychiatric disorder that would make par-
ticipation inappropriate/dangerous (e.g., active psychosis). 
Participants were compensated for their time with a $15 
gift card.

Procedure

Participants could opt to participate in an individual inter-
view or a focus group. Sessions were conducted using a 
HIPAA-compliant Zoom account with secure, password-
protected links. Focus group sessions (1) were conducted 
with teens and caregivers separately, (2) had no more than 
five participants at a time, and (3) lasted 45–60 min. The 
sessions were led by researchers who identify as BIPOC 
or mixed race and were supervised by a licensed psycholo-
gist. All groups were asked a standard set of questions, 
adapted from a previous study assessing technology use 
in homeless youth (Adkins et al., 2017). All focus group/
interview sessions were audio recorded for transcription 
and data analyses.

Measures

Self-report assessments were administered and man-
aged via REDCap (Harris et al., 2009). Participants self-
reported demographic characteristics (e.g., age, gender, 
race); caregivers also reported about their teen. Partici-
pants were also queried about previous personal (teen) or 
family (caregiver) psychiatric and/or medical diagnoses 
and their subsequent treatment history.

The Media and Technology Usage and Attitudes 
Scale (MTUAS) was administered to all participants to 
assess media and technology use (Rosen et al., 2013). 
The MTUAS usage and attitudes subscales demonstrated 
acceptable reliability for the teen (αs = 0.60–0.90) and car-
egiver reports (αs = 0.67–0.98).
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Data Analysis

Qualitative data from the focus group and interview ses-
sions were analyzed using thematic analysis (Braun & 
Clarke, 2006), with an inductive coding methodology 
(Patton, 1990). Coding was concurrent with focus group 
sessions so as to determine the number of groups required 
to reach data saturation. The first through fifth authors 
worked as coders, with each session initially coded by two 
independent coders. Candidate themes were then created 
via group consensus. Upon the completion of data collec-
tion, group consensus was used to create final themes and 
subthemes. Quantitative data from the self-report ques-
tionnaires were examined via descriptive analyses.

Results

Participants

Eight focus groups and seven individual interviews were 
completed. The sample consisted of 17 teens (82.4% cis-
gender female) and 10 caregivers (all biological parents; 
90% cisgender female). Eight parent–child dyads partici-
pated, with the remaining sample members participating 
alone. Tables 1 and 2 display the demographic character-
istics and MTUAS outcomes, respectively.

Themes

Six themes emerged from the teens and caregivers. Five 
themes and their respective sub-themes are detailed below 
and displayed in Table 3; all data specific to pandemic-
related experiences are reported elsewhere (Stiles-Shields 
et al., Under Review).

Health and Wellness Concerns

Concerns of Teens in Our Communities All teens expressed 
mental health concerns and described other situations in their 
communities, including depression (53%), stress (41%), anxi-
ety (35%), and bullying/cyberbullying (29%). A 16-year-old 
teen stated: “You start going through hard things, and you 
start noticing the world and that life isn’t easy… It’s up to you 
if you can handle them and fix them and solve them, or if it’s 
too much… I think that’s the time, once you get depressed, 
around teenage age.” Thirty-five percent of teens associated 
mental health concerns with remote learning and 23% with 
social media use. Other concerns included eating habits and 
lack of fitness (29%), anger, loneliness, early pregnancy, lack 
of self-care, peer pressure, and substance use (35%).

Caregivers expressed equal health-related concern around 
obesity/nutrition/lack of physical activity and mental 
health (each 70%). A caregiver of a 17-year-old noted: 
“Where I live there’s no real place to eat quality food. 
There’s no place that sells healthy food, and it’s hard to 
preach eating healthy at home when there’s a place just 
down the street that sells burgers and fries.” All caregiv-
ers associated mental health concerns to the effects of 
COVID-related isolation. Connecting these points, a car-
egiver of a 17-year-old stated: “I think obesity and mental 
health” as top health issues affecting teens in their commu-
nity, “because our children are locked in the house.” Car-
egivers (20%) also expressed concerns about misinforma-
tion on social media and lack of communication between 
parents and children.

Safety was a consistent community concern, mentioned 
by 23.5% of teens and 70% of caregivers. A 16-year-old 
described “seeing somebody be a victim of violence, espe-
cially if you know that person, like some of my friends. 
That just really puts them in a bad place. They just become 
closed off, and just go into a depressed state.” Caregivers 
expressed concern over community and police violence, 
as well as a changing feeling of community: “It feels like 
we don’t have that sense of community anymore, which 
is sad. A community will ease the pain of everything. If 
your neighbor needs help, it’s always nice when there’s 
somebody there to help ‘em out. Now, everything is kinda 
so individualized” (Caregiver of a 16-year-old). All car-
egivers described their teens as having many emotional 
needs, often stemming from the uncertainty and instabil-
ity brought on by current events like COVID and violence 
against Black communities.

I’m Concerned About My Teen’s Tech Use Caregivers (70%) 
reported concerns with their teens’ overuse of a smartphone 
and/or social media and its implications, namely distraction 
from other activities. A caregiver of a 15-year-old stated: 
“it may affect his overall feeling or, you know, wellbeing 
just being so glued to that device and not being social and 
active.” A caregiver of a 16-year-old expressed similar sen-
timents about social media: “[My daughter] says there’s 
nothing else to do, so if she ain’t on [her smartphone] for 
school, she’s on there for social—every day, all day.” Half 
of caregivers reported concerns with technology granting 
their teens too much access to misinformation or dangerous, 
fear-stoking content. A caregiver of a 17-year-old implicated 
social media in particular: “That’s the other sad part about 
social media and smartphones, is that even the news it’s just 
instilling fear in people, period. The older ones, the baby 
boomers, and even the young people.”

Adult Check‑ins Happen, Help All teens and caregivers 
expressed support for trusted-adult check-ins about mental 
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health. About half of the teens (53%) shared that at least 
one parent checked-in with them. While one 16-year-old 
expressed ambiguity about parental check-ins: “My family’s 
important to me, but… I just don’t really open up,” most 
teens shared that they feel comfortable with parents asking 
how they are feeling and that they have an open communi-
cation with them. Two teens expressed that they feel more 
comfortable talking to their parents or siblings over their 

doctor. Most caregivers (90%) checked-in with their teen, 
whether daily or when they noticed a change in behavior 
(e.g., “It’s not a everyday thing, but sometimes I can look 
at her and tell somethin’ is botherin’ her” [Caregiver of a 
16-year-old]).

About half of teens (47%) shared that their teachers, 
classrooms, or schools implemented wellness efforts. 
These included mental health surveys and referrals to a 

Table 1  Demographic 
 characteristicsa,b

a M mean, SD standard deviation
b Gender was assessed using 7 categories (cisgender male/female, transgender male/female, non-binary, not 
listed, prefer not to answer); the sample only identified as cisgender male/female

Teen (n = 17) Caregiver (n = 10)

Age, M(SD; range) 15.88
(.99; 14–17)

41.00
(7.96; 28–54)

Gender, n(%)
  Cisgender male 3 (17.6%) 1 (9%)
  Cisgender female 14 (82.4%) 10 (91%)

Race, n(%)
  American Indian or Alaska Native 1 (5.95) -
  Black or African American 14 (82.4%) 7 (63.6%)
  More Than One Race 1 (5.9%) 2 (18.2%)
  White - 2 (18.2%)
  Prefer Not to Answer 1 (5.9%) -

Ethnicity, n(%)
  Hispanic/Latinx 4 (23.5%) 1 (9.1%)
  Non-Hispanic/Latinx 12 (706%) 9 (81.8%)
  Prefer not to answer 1 (5.9%) -

Sexual orientation, n(%)
  Heterosexual/Straight 13 (76.5%) 9 (81.8%)
  Bisexual or Pansexual 4 (23.5%) 1 (9.1%)

Highest level of education, n(%)
  Some high school 17 (100%) -
  High school degree - 1 (9.1%)
  Some college - 4 (36.4%)
  College degree - 2 (18.2%)
  Business or technical school degree - 1 (9.1%)
  Attended graduate or professional school - 1 (9.1%)
  Graduate or professional school degree - 1 (9.1%)

Employment status, n(%)
  Employed, full-time - 7 (63.6%)
  Employed, part-time 5 (29.4%) 2 (18.2%)
  Not working, looking for work - 1 (9.1%)
  Student, part-time - 2 (18.2%)

Family income (US$), n(%)
  Under $10,000 4 (23.5%) 1 (9.1%)
  $10,000–39,999 - 4 (36.4%)
  $40,000–$69,999 2 (11.8%) 2 (18.2%)
  $70,000–99,999 - 1 (9.1%)
  $100,000–129,000 2 (11.8%) 2 (18.2%)
  Prefer not to answer/do not know 9 (53%) -
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school support group or meeting with a counselor, using 
apps, class bonding activities, or teachers simply check-
ing in. Teens expressed appreciation for these check-ins. 
A 17-year-old reported: “[Counselors will] ask you in a 
survey or during school or virtual. …They'll say, ‘Do you 
wanna be joined into this group where we talk about our 
problems when we do meditation’; I feel like that's really 
helpful, especially for everyone that's going through some-
thing at home and going to school…”.

Open to Seeking Help Most teens (76.4%) expressed will-
ingness to seek help for reported concerns either from a 
professional or through an app, while three-quarters (69%) 
noted caveats: (1) The referral must come from a trusted 
source, (2) the help must be directly offered to them versus 
them having to search for it, (3) follow-through depends on 
the teen’s personality and openness to talk and how much 
mental health symptoms are affecting them, (4) teens may 
be more willing to seek help for certain concerns (e.g., anxi-
ety over depression), (5) teens may be more willing to seek 
help through app versus in-person due to privacy or wanting 
to be independent, and (6) teens who seek help may not be 
able to get it.

Caregivers reported support for counseling and therapy 
services and education on the long-term effects of not taking 

care of one’s body (nutrition, exercise, etc.). Two caregivers 
described therapy as helpful (individually or with their teen). 
Nearly half of caregivers (40%) expressed caveats, including 
the following: (1) Potential stigma around their teens seek-
ing mental health treatment (“[parents] feel like it’s gonna 
be a reflection on them”), (2) the provider must be someone 
the teen feels they can trust, (3) there must be transparency 
in the type of information being collected and what it is 
being used for, and (4) If it is a group therapy treatment, it 
is important that the others be “like-minded kids.”

Barriers

Barriers to In‑person Mental Healthcare Three-quarters of 
teens and 40% of caregivers described significant barriers 
to receiving in-person mental healthcare. Half of these teens 
(53%) and 20% of those caregivers described shame and 
discomfort discussing mental health within their commu-
nity as a barrier to healthcare. A caregiver of a 17-year-old 
stated: “Mental health is something we don’t talk about in 
our community. It’s something that you just—you’re quiet 
about. Shame. Shame, pride, embarrassment.” Other barriers 
to receiving in-person mental health care included distrust in 
healthcare providers and medical institutions and minimiza-
tion of mental health problems by family members.

Table 2  Technology and smartphone usage and  attitudesa,b

a NA not assessed, MTUAS media and technology usage and attitudes scale
b The Likert anchor is provided for the mean values of the MTUAS (e.g., a score of 7 on the usage scales ties to “several times a day”)

Teen (n = 17) Caregiver (n = 10)

Smartphone access 17 (100%) NA
Use an app to manage a medical condition 2 (11.8%) NA
Use an app to manage a mental health condition 1 (5.9%) NA
MTUAS usage

  Smartphone usage 7.56 (1.38; several times a day) 7.76 (2.41; several times a day)
  General social media usage 7.00 (1.99; several times a day) 5.34 (2.44; several times a week)
  Internet searching 6.93 (2.11; once a day) 7.85 (2.89; several times a day)
  Emailing 7.04 (1.43; several times a day) 7.58 (2.30; several times a day)
  Media sharing 5.15 (2.12; several times a week) 5.50 (3.63; several times a week)
  Text messaging 8.47 (1.29; once an hour) 8.10 (1.89; once an hour)
  Video gaming 6.37 (3.09; once a day) 5.90 (2.69; several times a week)
  Online friendships 2.47 (1.59; once a month) 3.13 (2.52; several times a month)
  Social media friendships 4.79 (2.05; once a week) 4.69 (2.29; once a week)
  Phone calling 6.50 (1.83; once a day) 7.25 (1.98; several times a day)
  TV viewing 7.73 (2.00; several times a day) 6.30 (3.41; once a day)

MTUAS attitudes
  Positive attitudes toward technology 3.77 (.71; neither agree nor disagree) 3.90 (.62; neither agree nor disagree)
  Anxiety about being without technology/dependence 

on technology
3.35 (1.02; neither agree nor disagree) 2.90 (1.01; disagree)

  Negative attitudes toward technology 3.10 (.81; neither agree nor disagree) 2.93 (.91; disagree)
  Preference for task switching 2.52 (.68; disagree) 2.75 (.72; disagree)
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Table 3  Focus group themes, subthemes, and added data

Themes Subthemes Examples

Health and wellness concerns Concerns of teens in our communities All teens expressed mental health concerns in their communities 
from difficulties seen with depression (53%), stress (41%), anxiety 
(35%), and bullying/cyberbullying (29%)

Caregivers expressed equal health-related concern around obesity/
nutrition/lack of physical activity and mental health (each 70%)

I’m concerned about my teen’s tech use 70% of caregivers reported concerns with their teens’ overuse of a 
smartphone and/or social media

Adult check-ins happen, help All teens reported parents check-in
47% of teens shared that their teachers, classrooms, or schools imple-

ment wellness efforts
Open to seeking help 76.4% of teens expressed a willingness to seek help for reported 

concerns either from a professional or through an app, with 69% 
expressing caveats

40% of caregivers also expressed caveats around their teens seeking 
mental health treatment

“[Parents] feel like it’s gonna be a reflection on them.” (caregiver of 
a 17-year-old)

Barriers Barriers to in-person mental healthcare 20% of caregivers and 53% of teens identified shame and discomfort 
discussing mental health with people in their community as a bar-
rier to healthcare

“Mental health is something we don’t talk about in our community. 
It’s something that you just—you’re quiet about. Shame. Shame, 
pride, embarrassment…if the app could possibly help them break 
through the barriers that they have imposed on themselves in their 
mind that there’s embarrassment and shame in speaking to someone 
about it versus going in to speak to someone in person.” (caregiver 
of a 17-year-old)

Barriers to smartphone use 71% of teens described how WiFi and service outages limited their 
use of smartphones, though many described this as a rare occur-
rence

Hesitancy to use health and wellness apps 23.5% of teens were hesitant on whether they would use a mental 
health app consistently, while 40% on caregivers were hesitant 
about the possibility of their becoming dependent on an app used to 
improve their mood

Use of smartphones Health and wellness Teens used smartphones for health and wellness for activities such 
as exercise tracking (41%); meditation/stress control (47%); sleep 
monitoring (11.8%); accessing medical records (5.9%) and tracking 
time spent on the smartphone to improve digital wellbeing (5.9%)

Logistics of use Teen smartphone use was greatest at night (59%), followed by during 
the day (41%), in the morning (24%), or all the time (11.8%)

“I’d say I probably use it most in the middle of the day because that’s 
when I get sidetracked from school.” (15-year-old)

Impact of smartphones Increased attachment 76% of teens mentioned keeping their phones in close proximity, cit-
ing increased attachment to their smartphones

“I’m not gonna lie to you. I never put mine down. I’m either havin’ 
my phone or my Apple watch at all times. If the battery runs down, 
I sit back and I grab my Samsung phone…I always have it. I wasn’t 
used to havin’ a smartphone. Now that I have one, I think that 
might be goin’ a little bit overboard.” (14-year-old)

Mixed effects on mood Some teens felt smartphones made them feel “sad” or “lonely.” This 
feeling was often attributed to heavy social media use

Mixed effects on health 82.4% of teens described smartphones impacting their health, with 
29.4% citing negative and 52.9% citing positive effects. Negative 
health effects of smartphones shared included loss of sleep, stress, 
and fatigue. Positive health effects from smartphone use stemmed 
from applications that benefited teens’ wellbeing. These apps 
focused on fitness, meditation, and even water intake
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Barriers to Smartphone Use About three-quarters of teens 
(71%) described Wi-Fi and service outages that limited their 
use of smartphones, though some described this as a rare 
occurrence. Most teens described brief interruptions in ser-
vice and Wi-Fi based on location and weather; however, 
one 17-year-old described financial difficulties leading to 
loss of Wi-Fi, stating, “Some of the times, my parents are 
not able to pay off the Wi-Fi, so I can't access the internet. 
I basically just have to start using the messages or just call-
ing someone.” Only 30% of caregivers described Wi-Fi and 
service outages as barriers to smartphone use. A caregiver 
of a 15-year-old stated that her teen does not have a service 
plan: “She doesn't have a data plan, or a phone plan, so she 
uses a Wi-Fi function at home. Or whenever she's some-
where that can use Wi-Fi. When she is able to hold a job 
that she can pay for herself, then she can get a plan.” Addi-
tionally, 42% of teens and most caregivers (70%) described 
household restrictions on smartphone use. Rules included 
banning phone use during school hours, at night, and at the 
dinner table.

Hesitancy to Use Health and Wellness Apps Most teens 
(59%) and caregivers (80%) described hesitancy to use 
smartphones for health and wellness. Teens described hesi-
tance because they felt that they were not likely to use such 
an app consistently (23.5%), their smartphone was a cause 
of poor mental health outcomes (11.8%), they believe that 
human interaction is important for mental health (11.8%), 
they have no health problems (11.8%), and/or they do not 
believe such an app would accurately reflect their state of 
health (11.8%). One 17-year-old described her disbelief that 

a health or wellness app would be a long-term solution, stat-
ing, “Some people are probably just download it and start 
using it heavy the first couple weeks. Then some would 
probably forget about it.”

Some caregivers (40%) worried about their children 
becoming dependent on an app to improve their mood (e.g., 
“What if you lose your phone and you don’t have this app? 
Now you’re sad because you don’t have your phone, and you 
don’t have an app. Now you [are] just on a destructive path 
because you were so dependent on this app to tell you that 
your mood was bad and to give you strategies to make it bet-
ter” [Caregiver of a 17-year-old]). Caregivers also described 
distrust in technology, lack of teen buy-in, and worries that 
the app would keep teens from confiding in their caregivers 
as reasons for their hesitancy.

Use of Smartphones

Responses on the MTUAS (Table 2) indicated that on aver-
age, both teens and caregivers used their smartphones sev-
eral times a day. Teens also reported that they text messaged 
several times an hour, while social media use and emailing 
occurred several times a day, on average.

Health and Wellness Beyond use for functions of daily liv-
ing, communication, and entertainment, teens used smart-
phones for health and wellness for exercise tracking (41%), 
meditation/stress control (47% teens), sleep monitoring 
(11.8% teens), accessing medical records (5.9%), and track-
ing time spent on the smartphone to improve digital well-
being (5.9%).

Table 3  (continued)

Themes Subthemes Examples

Causing distraction 70.6% of teens spoke heavily about their phones keeping them dis-
tracted from schoolwork, family time, or sleep

Desire for changes in use 41.2% of teens and 10% of caregivers mentioned teens wanting to 
change how much they used their phones

Opinions and suggestions for 
mHealth apps

Pros 80% of caregivers endorsed a preference for their teens to use an app 
to manage behavioral health over traditional, face-to-face treatment. 
Similarly, all teens stated that mental health-focused apps would be 
beneficial

Cons 80% of parents shared worries such as the possibility of their teens 
not fully understanding the tool, apprehension about their teen shar-
ing personal information, and fear of their teen becoming depend-
ent on an mHealth app

“I can see somethin’ maybe helpin’ her, but I wouldn’t want her to 
be dependent on it. It would be good if there was something that 
would give her strategies of betterin’ her mood when she’s feelin’ 
down, but I wouldn’t want her to be dependent on an app.” (Car-
egiver of a 17-year-old)
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Logistics of Use Teen smartphone use was greatest at night 
(59%), followed by during the day (41%), in the morning 
(24%), or all the time (11.8%). Several teens described bore-
dom during class time as a reason for daytime use, with a 
15-year-old stating, “I’d say I probably use it most in the 
middle of the day because that’s when I get sidetracked from 
school.”

Impact of Smartphones

Increased Attachment Most teens (76%) mentioned keep-
ing their phones in close proximity. A 17-year-old stated, “I 
keep my phone right next to me at all times,” and a 14-year-
old further emphasized use: “I’m not gonna lie to you. I 
never put mine down.” Caregivers also noted high use and 
proximity (e.g., “Yes, I agree. My daughter—she’s on it 
24/7. She says there’s nothing else to do, so if she ain’t 
on it for school, she’s on there for social—every day, all 
day” [Caregiver of 16-year-old]). Phone proximity led to 
discussions of personification of smartphones. Indeed, a 
14-year-old stated: “I think my smartphone is, like, a part of 
me. So I feel more comfortable sharing with my smartphone 
than I’d share with a person in real life.” A 14-year-old 
directly attributed her attachment as a reason she has found 
an mHealth app helpful for her mood: “the way I’m imaging 
it right now is as if that app was a person—a friend. And 
although I feel like I can talk to my friends, I don’t think 
I can share everything. So, if there’s an app that helps me 
while still keeping it personal where I can write whatever I 
want, or do whatever I want without fearing, like, judgment 
or anything, then it's great.”

Mixed Effects on Mood All teens stated that their smart-
phones affected their mood. Some teens felt smartphones 
made them feel “sad” or “lonely.” This feeling was often 
attributed to heavy social media use. A 17-year-old stated: 
“It's degrading because social media, they are so quick to 
judge people. That's why you have to be careful with that.” 
Positive effects of smartphone use were also noted. Teens 
spoke of the ways apps including YouTube, TikTok, Insta-
gram, and TV or music streaming applications brightened 
their moods from the various content they provided. A 
16-year-old stated:

I use my smartphone for YouTube, or Netflix, HBO, 
and so on or Instagram and Snapchat and more apps 
that we usually use that are very common. I usually use 
those when it comes to when I'm down. Sometimes I 
use them, too, to calm myself down because some-
times I just overstress, or I'm just feeling upset over a 
particular thing, or something that's bothering me too 
much. I use it to just get my mind off the situation that 
I'm goin' through. 

Teens implied that social media provides temporary solu-
tions, while apps and digital tools directly target coping 
skills. A 16-year-old explained:

I use YouTube most of the time because I feel like it 
just helps instead of apps. I think YouTube gives me 
ideas of what I should do. How to calm myself down. 
Sometimes, you can even put a video where they tell 
you like, "Okay. You count down from this number to 
this number, or you breathe in and you breathe out." I 
feel that helps for me a lot, when I'm stressing or feel-
ing anxious for some particular things. 

Diaphragmatic breathing and mindfulness skills were fre-
quently endorsed by teens. A 17-year-old stated: “I used to 
have an app… It was really for meditation and [to] make sure 
I do my breathing exercises… It was really helpful when I 
used to overthink or get too down.”

Mixed Effects on Health Most teens (82.4%) described 
smartphones impacting their health, with 29.4% citing 
negative and 52.9% citing positive effects. The negative 
health effects of smartphones included loss of sleep, stress, 
and fatigue. Within these discussions, several teens spoke 
of heavy phone use at night, leading to a loss of sleep. A 
14-year-old explained: “I would say at night– very late at 
night – from 11 p.m. to 3 a.m. I know it’s not good, but it’s 
hard for me to go to sleep, so I get distracted on my phone.” 

Positive health effects from smartphone use stemmed 
from applications that benefited teens’ well-being. These 
apps focused on fitness, meditation, and even water intake. 
Four teens specifically described experiences using apps 
that helped with relieving stress. About a quarter of teens 
(23.6%) brought up the app, Headspace, and how its features 
for meditation and sleep were helpful (e.g., “It has medita-
tion things and helps me sleep better, even though I don’t 
really sleep too much, but I think without it, it would have 
been much more harder to fall asleep. It just reduces stress 
sometimes when I feel overwhelmed” [Teen, 14]). Teens 
also introduced the idea of apps being helpful when intro-
duced by a trusted source (e.g., teachers).

Causing Distraction Most teens (70.6%) described smart-
phones as a distraction from schoolwork, family time, or 
sleep. A 15-year-old agreed with another participant about 
phone use during family time being considered rude: “Yeah, 
same thing with the family time. I don't be on my phone. 
And then toward like night time, 'cause I be up all night. My 
mom, she will tell me sometimes to get off my phone when 
it's really, really late. Mainly just when it's family time.” 
However, multiple teens went on to describe using smart-
phones to distract themselves from emotions. A 14-year-old 
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explained: “When I’m having a problem, I try to use my 
phone to not think about the problem anymore. Trying 
to calm down sometimes when I’m a little bit anxious or 
stressed, I’m worried about something.”

Desire for Changes in Use About half of teens (41.2%) and 
10% of caregivers mentioned teens wanting to change how 
much they used their phones. A 17-year-old explained: 
“Sometimes, I feel like it's not good for my mental health 
or the mood I'm in. Sometimes, I just wanna be outside or 
just away from my phone and just take a break from it.” 
Social media was repeatedly noted as a reason for wanting to 
change smartphone usage. A 15-year-old explained how she 
already changed her phone use by removing social media:

This summer, my sister and I signed a personal con-
tract between the two of us saying that we wouldn’t 
use social media. I don’t have any of that on my phone 
right now. My phone is purely to call people and take 
pictures now… I just feel I have so many artistic 
visions and so many things that I want to do. I want to 
learn how to play my guitar better or I have things that 
I want to make. I’m not really an artistic person, but 
I feel like—the only reason I don’t—is ‘cause I’m on 
social media. I don’t like it because I don’t enjoy my 
time on social media as much as I enjoy my time doing 
other things. It’s an unnecessary distraction.

A caregiver echoed this experience, describing her 
15-year-old as “self-policing” when it came to her 
smartphone.

Opinions and Suggestions for mHealth

Pro Most caregivers (80%) endorsed a preference for their 
teens to use an app to manage behavioral health over tradi-
tional, face-to-face treatment. Caregivers believed that their 
teens’ smartphone use and habits made them more likely to 
use apps as a resource (e.g., “I think they'll be more inclined 
to use an app, because that's just what they do. That's how 
they communicate today.” [Caregiver of 16-year-old]). Car-
egivers also stated that the use of apps may overcome poten-
tial stigma to seeking care: “I just think the smart app is 
easier… because some people are embarrassed. They think 
mental health or anything like that is an embarrassment, 
which it really isn’t. I think being able to get their feet wet 
on the app would probably be better. Then they may switch 
over to the extra help” (Caregiver of a 17-year-old).
All teens stated that such mental health-focused apps would 
be beneficial (e.g., “it would be a way to keep myself on 
track so that I can, you know, analyze how I’m feeling and be 
able to express that in a healthy way” [Teen, 14]). They also 
emphasized the comfort they already have with smartphones 
and the lack of perceived judgment: “If there’s an app that 

helps me while still keeping it personal where I can write 
whatever I want, or do whatever I want without fearing, like, 
judgment or anything, then it's great” (Teen, 14). While teen 
participants expressed support for mHealth tools focusing on 
mood management, they also noted that it can be hard for 
such tools to reach teens:

I think that teens would use it. It’s just that you have to 
get the knowledge out there to the teens. A lotta times 
we don’t use apps because we don’t really know… I’m 
just only sayin’ for the students that go to my high 
school, I think that it would be a benefit because it’s 
a lotta teens that’s really hurtin’ right now. You know 
how sometime you really don’t know who to turn to. 
(Teen, 14)

Nearly all caregivers (90%) supported the use of an 
mHealth app focused on mood management. Indeed, mul-
tiple parents voiced that a mood app might provide a new 
way to approach and engage their teens about their mood. 
For example:

My daughter—she have a lot of mood changes. She’s 
a girl [laughter]. Sometimes, I think something like 
that would be good for me because it’ll give me a way 
to come at her, to talk to her, to get her to open up 
about her feelings, ’cause sometimes, me just asking or 
whatever, she blowin’ me off like, ain’t nothin’ wrong, 
it’s okay… I’m thinkin’ maybe if it was a app that give 
different directions to go at, it would be more ways… 
for my teen to open up to me about her feelings… I 
gotta push and shove just to get it out of her, so I’m 
thinkin’ different ways and better ways to approach 
would be a good way to—for her to open up to me 
more. (Caregiver of a 16-year-old)

Caregivers also viewed apps as a means to increase skill 
building for mood management: “I would be all for mental 
health training. … I wish when I was younger I had that. If 
that was something that happened now for my daughter, I 
would be thankful for that” (Caregiver of a 17-year-old).

All caregivers and teens stated that they supported the use 
of mHealth for broader wellness and as a source for cred-
ible health information. Teens described a desire to use apps 
as a source of motivation for improved wellness: “I think I 
would use it because it could probably give me good advice 
and also help me throughout life and can motivate me to do 
better.” (Teen, 16). Teens also voiced a desire for guidance 
or structure to improve wellness. For example: “I think it 
would be useful for me ‘cause it seems that as you get older, 
you’re expected to…take care of yourself. You’re s’posed to 
know how many hours to go to bed, what’s the right foods 
to eat, how many times to exercise in a day. Having a app 
to help monitor that with me, yeah. I think that would be a 
help in my life” (Teen, age 16). Caregivers also described 
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encouraging their teens to use apps for wellness. Some went 
on to say that having access to their teens’ wellness data 
helps them with structuring their care of their children: “It’s 
actually useful because sometimes my youngest daughter, 
she wakes up for school and she’s cranky and she’s tired… 
I can tell if she bypassed the sleep timer and continued 
to use her phone… It actually does help” (Caregiver of a 
17-year-old).

Con Despite caregivers expressing their beliefs that their 
teens would prefer the use of a smartphone app to man-
age their behavioral health over traditional treatment, they 
also expressed concerns about their teens’ use and possible 
reliance on apps used to benefit mental health. Caregivers 
(80%) shared varying worries, including the following: the 
possibility of their teens not fully understanding the tool, 
apprehension about their teen sharing personal information, 
and fear of their teen becoming dependent on an mHealth 
app. When queried about an app that provided their teens 
with tips and skills for improving their mental health, a car-
egiver of a 16-year-old stated: “[If] she has something that’s 
a problem, talk to me and we’ll try to, both of us, to resolve 
it.” The hesitancy that caregivers expressed about their teens 
confiding in an app instead of their loved ones led to previ-
ously described discussions of concerns about their teens’ 
potential dependence on an app that worked to improve their 
mood (e.g., “No. I don’t think I would be okay with that type 
of app. I wouldn’t want her to be depending on pullin’ up 
the app to change her mood. That’s somethin’ that she would 
need to do internally” [Caregiver of a 17-year-old]).

All teens voiced apprehension or possible concerns about 
starting with and continuously using mHealth apps. A com-
mon concern was perpetuation of loneliness. A 17-year-old 
spoke about their peers coping with depression and anxiety 
by writing in their notebooks, instead of seeking treatment; 
when asked if an app might provide the same benefits, they 
explained: “I feel like it could be a possibility—I mean, it 
depends. If the smartphone is what is giving this person anx-
iety and depression because of the people on social media, 
they could not wanna be on their phone.” Other teens stated 
that support from family or friends might be preferred to 
using an app (e.g., “Because, a app, I don’t feel like it knows 
you enough to know what make you happy or make you sad 
or somethin’ like that. I think it’s better for a person to help 
with your mood than [an] app” [Teen, 17]).

Discussion

To improve the design and engagement beyond the pan-
demic, this study used HCD methodologies to identify the 
mHealth preferences and needs of teens with SCN (Bounds 

et al., 2020). Teens and caregivers reported frequent smart-
phone and broader technology use on the MTUAS. This self-
reported use was corroborated by their qualitative reports, 
which centered upon their health and wellness concerns for 
teens in their communities, barriers to care, and the use, 
ubiquity, and impacts of smartphones.

Teens and their caregivers are acutely aware of mental 
and behavioral health burdens disproportionately placed 
upon teens in their communities, from community vio-
lence to obesity to depression. As a generation who grew 
up with digital devices (Psihogios et al., 2022), many 
expressed an openness to mhealth due to the ubiquity, 
comfort with, and access to smartphones. Yet, the famili-
arity and frequency of smartphone use also presents poten-
tial barriers. Indeed, while smartphones may be an ave-
nue to access evidence-based screening and intervention 
tools, they are also seen as a distraction, overused, and 
as a potential delivery mechanism for problematic online 
experiences with misinformation or on social media. 
mHealth designed for teens with SCN therefore must not 
only address frequently cited barriers, such as data and 
privacy concerns—including privacy from caregivers 
(Cavazos-Rehg et al., 2020; Stiles-Shields et al., 2017), 
but also address the complexity of using a smartphone to 
benefit mental health. This complexity lies in the need to 
moderate exposure to potential harm caused by simultane-
ously using other smartphone tools.

Mental healthcare-related stigma is a well-known phe-
nomenon, particularly in communities facing hardships 
perpetuated through systemic racism (Misra et al., 2021). 
Despite the opportunity for privacy potentially afforded 
by digital delivery, stigma may be reflected as an mHealth 
barrier via caregiver concern for dependency. Caregiv-
ers expressed concern that mental health-targeted mobile 
tools could foster a need for ongoing use to regulate their 
teens’ moods, facilitating a dependency. Such concerns 
were absent from the enthusiastic response to mHealth tar-
geting behavioral health concerns (e.g., sleep). Potential 
mHealth designers must expand on established co-design 
methods with teens (Fleming et al., 2016; Hetrick et al., 
2018; Thabrew et al., 2018) to also collaborate with car-
egivers to provide approachable, engaging, and concise 
psychoeducation about the role of mental health-focused 
mHealth (e.g., skills-based, time-limited use). However, 
insights from participants also highlighted an existing, 
leverageable resource to encourage exposure and potential 
comfort with mental health-targeted apps: trusted adults in 
the community. Consistent with a growing literature for the 
benefits of concurrent human support in the use of digi-
tal tools (Lattie et al., 2022), all participants expressed an 
openness to adults checking-in about teen mental health 
and making recommendations for resources (e.g., teachers 
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suggesting an app). Approaching and engaging teens with 
SCN—and their caregivers—is likely supported through 
community-engaged approaches that include representative 
stakeholders as collaborators from design inception through 
open deployment with community teens (Noel, 2020; Stiles-
Shields et al., 2022).

The current findings should be considered in light of 
specific limitations. Eligibility criteria required partici-
pants to have self-reported smartphone use within the week 
prior to enrollment. Additionally, while most themes can be 
discovered within three to six focus group sessions (Guest 
et al., 2017), the small sample size should be considered 
with caution given the potential to be less representative 
of the general population of teens with SCN, particularly 
in view of potential variability in smartphone use. As 
such, it is unclear how these findings extend to teens with 
SCN with less frequent or inconsistent smartphone access. 
Relatedly, self-reported smartphone and broader technol-
ogy use on the MTUAS may not accurately reflect the use 
and frequency of daily teen behaviors (Ellis et al., 2019). 
The participants were also recruited remotely within the 
context of the pandemic; it is unclear how their reports 
generalize considering the use of virtual recruitment (e.g., 
“zoom fatigue” during remote learning). Future research 
should continue to specifically engage youth with SCN and 
their caregivers to ensure representative input in mHealth 
and broader digital health development and dissemination. 
Furthermore, to promote inclusive representation, future 
research should consider multiple approaches to collabora-
tion. Indeed, some teens and caregivers may prefer remote 
sessions (e.g., Zoom), whereas others might not have this 
preference and/or access to the necessary devices and con-
sistent broadband internet.

This current study identified teen and caregiver-reported 
perspectives about mHealth in the context of emerging from 
the COVID-19 pandemic. Nuanced barriers to mHealth, 
including ongoing negative perspectives about current 
smartphone use, may impact the engagement of teens with 
SCN if left unaddressed. Continued and deliberate collabo-
ration with teens and their caregivers across the design and 
deployment process will be critical to ensuring mHealth may 
reach and serve teens with SCN.
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