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Abstract

Background: Knowledge of the characteristics of adolescents who use mobile health (mHealth) apps to monitor health and
how these characteristics differ from those of app nonusersis limited.

Objective: We aimed to determine mHealth app use based on adolescent and parental factors, including sociodemographics,
digital skills, and health indicators, in anationally representative sample of Czech adolescents (N=2500).

Methods: Adolescents aged 11 to 16 years and one of their parents participated in an online survey in 2021. A professional
research agency recruited the participants. Quotas were used to ensure the sampl€e’s representativeness. The sociodemographic
factors were the adolescents' age, gender, and parental perceived financial security. The adolescents also provided information
about their screen time, eHealth literacy, BMI, health anxiety, physical activity, and sleep quality. Parents reported their digital
skills, mobile phone attitudes, and the mediation of their children’s online health information—seeking behaviors. We eval uated
the differences between the users and nonusers of mHealth apps and identified the significant predictors of mHealth app use.
Next, we separately examined how these factors were associated with the use of mHealth apps that track calorie intake or
expenditure, number of steps, weight, or sports activity (eg, exercise, running, and working out), as well as other mHealth apps
(eg, those that track sleep and heart rate).

Results: More than half of the adolescents (1429/2455, 58.21%) reported using mHealth apps. App users were relatively older
and, more often, girls. Appsthat counted the number of steps were used most frequently, and adolescents whose parents reported
higher perceived financial security used them moreregularly. Overall, being older and physically active and having higher eHealth
literacy skills were associated with using mHealth apps. Adolescents with higher BMI, health anxiety, and lower sleep quality
more frequently used mHealth apps to track calorie intake or expenditure, weight, and health indicators. mHealth apps to track
physical activity were used more regularly by girls. There was a positive association between parental mediation of online health
informati on—seeking behaviors and adolescents’ mHealth app use.

Conclusions: These findings demonstrated that older age, physical activity, and eHealth literacy skills were the common
underlying factors of adolescents' mHealth app use. We initialy showed parents as significant role models for their children’s
adoption of, and engagement with, mHealth apps when they actively mediate their online health information—seeking behaviors.
Improving the eHealth literacy skills of adolescents through parental guidance might enhance health technology use in this
population. Tracking eating behaviors, weight, and health were more prevalent for adol escents who reported higher BMI, health
anxiety, and lower sleep quality. Future research studies should examine the determinants and health outcomes of adolescents’
mHealth app use longitudinally.

(IMIR Mhealth Uhealth 2022;10(12):e40340) doi: 10.2196/40340
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Introduction

Background

Adolescents use smartphones frequently, and the internet has
becomeanintegral part of their lives over the past decades[1,2].
Adolescents use their smartphones for, among other things,
health-related purposes such as seeking online health
information and using mobile apps to track their health [3,4].
Most studies on adolescents' use of mobile health (mHealth)
apps have evaluated the apps’ efficacy for disease management
[5] and for improving health outcomes [6] such as physical
activity [7,8], dietary behaviors [7], weight management [9],
and sexual and reproductive health [10]. These mHealth apps
weredeveloped by researchersindependently or in collaboration
with app developers to guide the apps design and content.
Otherwise, they were chosen from among the already available
mHealth apps.

mHealth apps are mainly designed to enable users to pursue a
healthy lifestyle, and they are primarily clustered around
monitoring and managing features related to health, nutrition,
and physical activity [11,12]. They allow users to track
health-related features such as number of steps, heart rate, and
deep quality, and they support the monitoring and management
of eating (eg, calorie intake or expenditure and weight
management) and exercise (eg, fitness and sports activity)
behaviors. Although studies on the efficacy of mHealth appsin
improving hedth outcomes in adolescents are reported
frequently, studies on representative samples that investigate
the characteristics of adolescents who use mobile apps to
monitor health and how these characteristics differ from those
of app nonusers have scarcely been conducted. Determining the
prevalence and correlates of adolescents’ use of mHealth apps
can provide valuable information about their technology useto
support a healthy lifestyle and wellness.

In anationally representative sample of American adolescents,
70% of those aged between 14 and 22 years reported using
mHealth apps in 2020 [4], and this percentage was slightly
higher than that reported in aprevious nationally representative
sample of American adolescents (64%) in 2018 [3]. The most
frequently used appswererelated to fithess, leep, menstruation,
nutrition, and meditation [4]. Another study investigated the
use of physical activity apps in a nationally representative
sample of Finnish adolescentsin 2017 [13]. Theresults showed
that approximately half of the adolescents (52.8%) aged between
11 and 15 years owned these appsto track their physical activity;
however, only 16.2% of these adol escents used the apps actively
totrack their physical activity. By contrast, amost half (47.4%)
reported not owning these apps, and an additional 36.5% did
not use the apps actively. A low proportion of mHealth app use
(18.8%) was reported among Vietnamese youth aged 15 to 25
yearsin across-sectional study conducted in 2015 [14].

Studies that examined the sociodemographic correlates of
mHealth app use among adol escents showed that older age and
female sex were associated with using mobile apps for health
[3,4,13]. Adolescents with a higher socioeconomic status were
more likely to use physical activity trackers [13]. In addition,
studies reported connections among mHealth app use, BMI,
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and physical activity. A higher BMI wasrelated to the frequency
of use of fitness and nutrition apps in a study with adolescents
[15] and to theintention to use physical activity appsin another
study with college students[16]. Adolescents who exercised at
least once per week were more likely to use mHealth apps to
track physical activity than those who never exercised or
exercised rarely [13]. Although these findings provided
preliminary evidence, only a few adolescent factors were
investigated, limiting our understanding of mHealth app usein
this population.

mHealth app use is mainly concerned with seeking health
information and monitoring relevant health indicatorsto promote
health and wellness[17]. Thus, the factors that promote online
health information—seeking and health-monitoring behaviors
might be potentially associated with the use of maobile appsfor
healthy lifestyle purposes. Therefore, in addition to
sociodemographic characteristics, BMI, and physical activity,
which were related to using mHealth apps in previous studies
[4,13,15], we examined the roles of adolescents eHealth
literacy, screen time, health anxiety, and sleep quality in this
study. eHealth literacy refersto the knowledge and skillsrelated
to obtaining, understanding, and evaluating online health
information and pursuing it to promote health and prevent
illnesses [18,19]. Previous research identified an association
between higher eHealth literacy and health-promoting behaviors
in adolescents [20] and between higher health literacy and using
mHealth apps in adults [21]. Therefore, we examined the role
of eHealth literacy in the mHealth app use of adolescents. We
also examined the role of adolescents’ screen time because the
time spent online is associated with, in general, searching for
online information [22]. In addition, we examined the roles of
health anxiety and sleep quality because their physical
manifestations can be tracked by mobile appsthat monitor health
indicators such as heart rate and seep.

Thusfar, most studies have focused on adol escent-rel ated factors
to determine the use of mHealth apps and neglected to examine
the social determinants of such behaviors; for instance, thereis
currently a lack of evidence for the role of parents in their
adolescent children’s adoption of mHealth apps. Nevertheless,
parents model their children’s online behaviors [23,24], and
parental factors connected with adolescents adoption of new
technol ogies deserve further research. Parental mediation refers
to the behaviors and strategies applied by parents to regulate
their children’s media use [25]. Previous studies showed that
parental mediation was associated with adolescents' online
health behaviorsand eHealth literacy skills[26,27]. In this study,
we focused on the parental mediation of online heath
information—seeking behaviors, which refers to parents
involvement in enhancing adolescents eHealth literacy skills
for assessing the quality and trustworthiness of online health
information. eHealth literacy is closely connected to
health-promoting behaviors [20]. Therefore, we expect
adolescents who receive parental mediation to improve their
eHealth literacy skills to be more likely to adopt digital
technologies that promote health, including mHealth apps. We
also examined the role of parental digital skillsin adolescents
adoption of mHealth apps. Recent studies highlight the
significance of parental factors in adolescents' technology use
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[28]. In addition, we know from previous research that parental
digital skills are associated with increased opportunities for
adolescents[25]. Therefore, we expect adolescents with higher
parental digital skills to be more likely to explore
health-promoting technologies such as mHealth apps. Finaly,
we examined parents’ attitudes toward their children’s use of
mobile phones because parental mobile phone attitudes might
influence the amount of time that adol escents spend online and
the variety of online activities they engage in with their mobile
phones[29].

There are various mHealth apps available in the market to
monitor and manage a healthy lifestyle (eg, health-related
features, nutrition, and physical activity). Nevertheless, the
frequency with which adolescents use these different mHealth
apps and whether the use patterns differ depending on adol escent
and parental factors are relatively unknown. Previous research
demonstrated an association between higher BMI and fitness
and nutrition apps[15,16] and between higher levels of physical
activity and fitness-related apps [13]. Nevertheless, further
research is required to understand app use in this population;
for instance, factors such as health anxiety and lower-quality
sleep may be more closely related to using mHealth apps to
track health-related features. By contrast, factors such as
adolescents eHealth literacy, screen time, and parental
mediation of their online health information—seeking behaviors
might not differentiate among the user groups. Thus, they might
explain adolescents' general adoption and use patterns of new
technologies for health management purposes. Therefore, we
evaluated theroles of adolescent and parental factors separately
in adolescents’ use of different types of mHealth apps in this
study.

Objectives

This study examined the prevalence of mHealth app use in a
nationally representative sample of Czech adolescents. The
mobile internet penetration rate in the Czech Republic (91%)
issimilar to the European Union average (92%) [30], and 82%
of the Czech children aged 9 to 16 years use their smartphones
to accesstheinternet at least daily [2]. This study providesthe
initial evidence from a nationaly representative sample
concerning adol escents mHealth app use in Europe.

We evaluated the differences between users and nonusers of
mHealth apps and identified the significant predictors of
mHealth app use based on sociodemographic and selected
adolescent and parental factors. Next, we separately examined
how these factors were associated with use of mHealth apps
that track (1) calorieintake or expenditure, (2) number of steps,
(3) weight, or (4) sports activity (eg, exercise, running, and
working out), aswell as (5) other mHealth apps (eg, those that
track sleep and heart rate). No previous study has explored the
role of parents in the mHealth app use of adolescents. In
addition, to the best of our knowledge, this study is the first to
examine sociodemographic, adolescent, and parental factors
together in the mHealth app use of adolescents and how these
factors might be associated with the use of different types of

apps.
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Methods

Recruitment

This study recruited a nationally representative sample of 2500
Czech adolescents (1250/2500, 50% girls) aged 11 to 16 (mean
13.43, SD 1.70) years and 2492 caregivers, of whom 1589
(63.76%) werewomen aged 18to 74 (mean 42.75, SD 7) years.
The data congtitute the first wave of a longitudinal study that
examined the impact of information and communication
technologies on the well-being of adolescents. A professional
agency recruited the participants and conducted the online data
collectionin June 2021 as part of the Future project (Modeling
the Future: Understanding the Impact of Technology on
Adolescents’ Well-being). The target group for eligibility was
Czech households, with 1 parent or caregiver and 1 adolescent
(aged 11-16 years) who would fill out the questionnaire online.
The agency selected eligible participants for the final sample
from acombined pool of 3 Czech online panels (approximately
165,000 panelists) and 980 newly recruited households. Quota
sampling was used with equal distributionsfor the adolescents’
gender and age. The sampling procedure considered household
income, administrative region according to the Nomenclature
of Territorial Unitsfor Statistics, and municipality sizeto ensure
aproportional representation of Czech householdswith children.
Before the data collection, cognitive testing in the form of
semistructured interviews was conducted to test the
comprehension of the questionnaires by respondents from
different age groups. In addition, pilot testing was conducted
on 195 adolescents and one of their parents to check the data
distributions in al variables and to determine the dimensions
and internal reliabilities of the scales. Adolescents and parents
filled out an online questionnaire at their homes. Only 1
adolescent and 1 parent were recruited from each household.
The computer-assisted web interviewing method was used. The
agency obtained written informed consent from the adol escents
and their parents before participation. Before they filled in the
guestionnaires, the participants were briefed about the survey’s
aim, anonymity, and the possibility of refusing to participate.
They were a so informed about the possibility of answering any
guestion with | don’t know or | prefer not to say options. The
agency checked the compl etion timesfor the questionnaires and
monitored the consistency of the entries between the parent and
the child. The agency also applied quality checks on the
collected data and removed respondents with poor data quality
from the final data set.

Ethics Approval

Theresearch ethics committee of Masaryk University approved
this study (EKV-2018-068).

M easures

Sociodemographic Characteristics

Both adolescents and parents reported their gender, and they
responded to an open-response question to indicate their age.
The parents provided information about their perceived financial
security. The question was asfollows: How does your household
manage its total monthly income? The response scale included
(1) with great difficulty, (2) with difficulty, (3) with minor
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difficulty, (4) somewhat easily, (5) easily, and (6) very easily.
Parental perceived financial security was used as an indicator
of familial affluence.

Screen Time

Adolescents reported the time they spent using computers
(Iaptop or desktop) and mobile phonesor tablet devices, aswell
as watching television, including DVDs and Netflix, during
usual weekdays. The screen time, calculated in hours, was
obtained by adding the time spent using each device.

eHealth Literacy

eHealth literacy was measured using the eHealth Literacy Scale
[31]. Adolescents reported on their knowledge of online health
information sources (ie, | know what health resources are
availableon theinternet), how to navigate theinternet to obtain
answers to health-related questions (ie, | know where to find
helpful health resources on the internet), and their perceived
skills to evaluate the quality of online health information (ie, |
can tell high-quality health resources from low-quality health
resources on the internet). The response scale ranged from 1
(strongly disagree) to 5 (strongly agree). Higher scoresindicated
better eHealth literacy skills. The internal consistency was
adequate (Cronbach 0=.89).

BMI Calculation

The BMI was calculated from the adolescents' self-reported
answers to open-ended questions about their height (in
centimeters) and weight (in kilograms).

Health Anxiety

Health anxiety was measured with a modified version of the
Multidimensional Inventory of Hypochondriacal Traits [32],
which measures self-reported health anxiety in cognitive,
behavioral, perceptual, and affective domains. In this study, 4
items from the affective domain to assess hypochondriacal
worry were used. Adolescentsreported how much the following
statements applied to them: | worry alot about my health; \When
| experience pain, | fear | may be ill; Reading articles about
disease makes me worry about my health; and | am concerned
with the possibility of being diagnosed with a serious disease.
The response options included (1) very untrue, (2) somewhat
untrue, (3) neutral, (4) somewhat true, and (5) very true. Higher
scores indicated increased health anxiety. The internal
consistency was adeguate (Cronbach a=.85).

Physical Activity

Adolescents responded to the following question: How many
of your free-time hours each week do you usually exercise to
the extent that you sweat and feel shortness of breath (excluding
the compulsory physical education at school)? The response
optionsincluded (1) lessthan half an hour per week, (2) about
half an hour per week, (3) about 1 hour per week, (4) about 2-3
hours per week, (5) about 4-6 hours per week, and (6) about 7
hours or more per week.

Sleep Quality

Sleep quality was addressed with the following question: Inthe
last month, how would you rate your overall sleep quality? The
response options were (1) very bad, (2) fairly bad, (3) fairly
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good, and (4) very good. Lower scores were indicative of a
worse quality of sleep.

Parental Mediation of Online Health
I nformation—Seeking Behaviors

Parental mediation of adolescents online health
information—seeking behaviors was measured with 4 items
adapted from the eHedlth Literacy Scale [31]. The parents
reported the frequency of their involvement in discussing the
trustworthiness and quality of online health information with
their adolescent children in the preceding few months. Theitems
consisted of how often parents discussed with their childrenthe
following topics. Whether we can trust health-related
information on theinter net, How we can tell that health-related
information on theinternet istrue or false, Howwe cantell that
the author of health-related information on the internet is
trustworthy, and How we can evaluate the quality of
health-related infor mation on the internet. The response options
included (1) never, (2) a few times at most, (3) several timesa
month, (4) several times a week, (5) every day, and (6) several
times a day. Theinterna consistency was adequate (Cronbach
0=.94).

Parental Digital Skills

Parents evaluated how advanced they were in terms of using
(1) computers, (2) the internet, and (3) smartphones. The
response options ranged from 1=beginner to 8=expert. Parental
digital skillswere determined by the average score of theitems.

Parental Mobile Phone Attitudes

Parental mobile phone attitudes were measured by adapting the
5 items from a previous study [33] that evaluated parental
attitudes toward their children’s internet use. We changed the
word “internet” to “mobile phones’ in this study. The items
consisted of the following statements: Mobile phones should
be used by the whole family, Mobile phones harm children in
learning, Mobile phones will enhance the overall development
of a child, Mobile phones harm children in devel oping thinking
skills, and Children need to learn to use mobile phones now to
be successful in the future. The parentsindicated their attitudes
toward their children’s mobile phone use on a scale that ranged
from 1=strongly disagreeto 5=strongly agree. Thereverseitems
wererecoded so that higher numbers represented more positive
attitudes. The internal consistency was adequate (Cronbach
0=.67).

Use of mHealth App by Adolescents

Adolescents’ app use was determined by their response to the
following question: You can use various applications on your
phone, tablet, and other devices. Do you use applications to
monitor health and exercise (e.g., counting steps, tracking
calories, weight, sportsactivities, eating/drinking, stress, deep)?
Theresponse optionswere (1) No and (2) Yes. Those adol escents
who indicated that they were using mHealth apps responded to
an additional question about the frequency of using different
apps. Such applications can be used to monitor or record data
in various areas of health. How often have you used them in
the last six months in the following areas? The use frequency
was assessed for (1) calorie intake or expenditure, (2) number
of steps, (3) weight, (4) sports activity (eg, exercise, running,
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and working out), and (5) other health apps (eg, those that track
sleep and heart rate). The response options included (1) never,
(2) once, (3) no more than a few times, (4) several times a
month, (5) several timesaweek, (6), daily, and (7) several times
a day.

Statistical Analysis

Descriptive statistics were run for the sociodemographic,
adolescent, and parental factors, including means, SDs, and
frequenciesfor thewhole sample, app users, and nonusers. The
differences in the studied variables between app users and
nonusers were analyzed using independent sample t tests and
chi-square difference tests. A 2-tailed a=.05 was applied to
statistical testing. The effect sizes were calculated using the
Hedges g correction for independent sample t tests and the @
coefficient for chi-square difference tests. Hierarchical logistic
regression analysis examined the significant predictors of
mHealth app use. We entered the sociodemographic factorsin
the first step, followed by entering adolescent factors in the
second step and parental factorsin the third step. We presented
the adolescents’ use frequency of different apps and conducted
separate hierarchical regression analyses to identify the
significant factors related to the adolescents’ use of each app
type. Theanayseswere run using SPSS software (version 28.0;
IBM Corp) [34]. Mahalanobis distanceswere computed to check

Table 1. Sociodemographic, adolescent, and parental factors of the sample.
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multiple outliers, and the data obtained from 1.24% (31/2500)
of the participants with significant M ahal anobis distance values

at P<.001 were del eted.

Results

Prevalence of mHealth App Use and Sample
Characteristics

Thetotal sample size consisted of 2469 adolescents and one of
their parents. More than half of the adolescents (1429/2455,
58.21%) reported using mHealth apps on their devices. We
examined the soci odemographic, adolescent, and parental factors
of the whole sample and the differences between app users and
nonusers (Table 1). Girls accounted for 49.9% (1232/2469) of
the sample, and the mean age of the participantswas 13.42 (SD
1.70) years. The caregivers (n=2333) were aged between 18
and 74 (mean 42.74, SD 7.01) years, and most of the caregivers
who responded to the questionnaires were women (1567/2461,
63.67%). Morethan half of the households (1369/2449, 55.9%)
reported managing their monthly income somewhat easily or
easily. At the sametime, 24.66% (604/2449) reported managing
their household income with minor difficulty, 6.45% (158/2449)
with difficulty, and 2.9% (71/2449) with great difficulty,
whereas 10.09% (247/2449) of the participants reported
managing their household income very easily.

App users? App nonusers
Variables Total sample (N=2469)  (n=1429) (n=1026) P vaue Effect size
Sociodemographic factors
Age (years), mean (SD) 13.42 (1.70) 13.61 (1.65) 13.16 (1.72) <.001° 0.267
Gender, girl, n (%) 1232 (49.9) 759 (53.11) 466 (45.42) <.001P 0.076
Parental perceived financial se-  3.95 (1.17) 4(1.16) 3.87(1.18) 01° 0.106
curity, mean (SD)
Adolescent factors, mean (SD)
Screen time in hours 7.25 (4.05) 7.4 (4) 7.03(4.1) 0o3° 0.092
eHealth literacy 3.34(0.87) 3.46 (0.83) 3.17(0.9) <.001P 0.329
BMI 20.43 (3.84) 20.48 (3.56) 20.38 (4.19) 55 0.026
Health anxiety 2.47 (0.97) 2.54(0.98) 2.35(0.94) <.001P 0.195
Physical activity 435 (2.15) 4.66 (2.11) 3.91(2.14) <.001P 0.356
Sleep quality 3.24(0.64) 3.21(0.66) 3.28(0.62) 01° 0.106
Parental factors, mean (SD)
Parental OHISC mediation 2.34(1.03) 2.46 (1.06) 2.16 (0.96) <.001P 0.289
Parental digital skills 5.59 (1.35) 5.63 (1.34) 553 (1.37) .08 0.073
Parental mobile phoneattitudes 3.26 (0.67) 3.28 (0.65) 3.24(0.7) .08 0.072

8App use was determined by “Yes’ or “No” responsesto the item ng the use of mobile health apps by adolescents. The number of app users and
nonusers is less than the total sample size because of missing values on this variable.

bsi gnificant P value.
COHIS: online health information seeking.
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Adolescents’ screen time on weekdayswas, on average, 7 hours
and 15 minutes (SD 4 hours 3 minutes). The mean BMI wasin
the normal range. The adolescents evaluated their eHealth
literacy skills rather positively, had a medium level of health
anxiety, and their sleep quality ranged between fairly good and
very good. They were physically active between 2 to 3 hours
per week and 4 to 6 hours per week. The mean parental
mediation of online health information—seeking behaviors was
between several timesa month and several timesa week. Parents
evaluated their digital skills highly and had somewhat positive
attitudes toward their adolescent children’s use of mobile
phones.

Comparison Between App Usersand Nonusers

There were dtatistically significant differences between app
users and nonusers regarding age, gender, and parental perceived
financial security (Table 1). App users were relatively older
(tr455=—6.47; P<.001) and, more often, girls (x*=14.1; P<.001),
and their parents reported higher perceived financia security
(to435=—2.58; P<.001). All adolescent factorswere significantly
different between app users and nonusers, except for BMI
(ty180=—0.59; P<.55). App users reported significantly longer
screen time (t,4=—2.24; P=.02) and better eHealth literacy
SKills (tpu5=—8.04; P<.001). They were more likely to report
higher health anxiety (ty453=4.76; P<.001) and lower Sleep
quality (t,44,=2.58; P<.001). In addition, they were physically
more active than app nonusers (t,49;=—8.6; P<.001). Asfor the
parental factors, only the parental online health
information—seeking mediation differed between the groups.
The parents of app users reported a higher frequency of
mediating their adolescent children’'s online health
informati on—seeking behaviorsthan the parents of app nonusers
(ty40o=—7.02; P<.001). Although significant differences were
observed between app users and nonusers, the effect sizes for
the observed differences were small for age, eHeadlth literacy,
and parental online health informati on—seeking mediation, and
they were negligible for gender, parental perceived financial
security, screen time, health anxiety, and sleep quality.

https://mhealth.jmir.org/2022/12/e40340
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The hierarchical logistic regression analysis examined the
correlates of mHealth app use by the adolescents (Table 2). The
results demonstrated that female sex and older age were
significantly associated with mHealth app use, but parental
perceived financia security was not. After controlling for
sociodemographic factors, the adolescent factorsthat explained
mHealth app use were physical activity, eHealth literacy, health
anxiety, and sleep quality. Adolescents who were physically
more active and had higher eHealth literacy skills were more
likely to use mHealth apps. Using mHeal th apps was associated
with higher health anxiety and lower sleep quality. There were
no significant relationships between mHealth app use and the
adolescents BMI and screen time. In the fina step, the roles
of parental factors were examined, controlling for
sociodemographic and adolescent factors. The results
demonstrated that adol escents whose parents were more likely
to mediate their children’s online health information—seeking
behaviorswere morelikely to use mHealth apps. Factorsrelated
to parental digital skills and mobile phone attitudes were not
significantly associated with mHealth app use of the adolescents.

Factors of mHealth App Use by Type of App

Theremaining analysesfocused on the subsampl e of adolescents
who reported using mHeal th apps (n=1429). First, we examined
the frequency of mHealth app use for each mHealth app type
(Table 3). The apps that counted the number of steps were the
most frequently used mHealth apps for adolescents. 48.7%
(693/1423) reported using them daily or several times a day.
These were followed by mHealth apps that tracked health
indicators such as heart rate and sleep quality: 21.67%
(308/1421) used them daily or several timesaday. Sports-related
mHealth apps that track exercise, fitness, and physical activity
were used daily or several times a day by 17.36% (247/1423)
of the adolescents. Theleast frequently used mHealth appswere
those that tracked calorie intake or expenditure and weight.
mHealth appsrelated to cal orieintake or expenditure were used
by 12.22% (173/1416) of the adolescentsdaily or several times
aday, whereas 6.86% (97/1415) of the adol escents used mHealth
apps to track weight daily or several times a day.
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Table 2. Sociodemographic, adolescent, and parental factors related to adolescents' mobile health app use.

Variable B SE P value Exp (B) (95% CI)
Block 1 (sociodemogr aphic factors)?
Age (years) 0.13 0.03 <001P 1.14 (1.08-1.21)
Gender -0.35 0.09 <001P 0.71 (0.59-0.85)
Parental perceived financial security 0.08 0.04 .07 1.08 (0.99-1.17)
Block 2 (adolescent factors)®
Screen time in hours -0.00 0.01 .76 1.0(0.97-1.02)
eHedlth literacy 0.23 0.06 <001P 1.26 (1.13-1.41)
BMI 0.01 0.01 .52 1.01 (0.98-1.03)
Health anxiety 0.15 0.05 003° 1.16 (1.05-1.28)
Physical activity 0.17 0.02 <001° 1.18(1.13-1.24)
Sleep quality -0.16 0.08 0P 0.85 (0.73-0.99)
Block 3 (parental fac'[ors)d
Parental OHIS® mediation 0.19 0.05 <.001° 121(110-1.34)
Parental digital skills 0.02 0.04 .57 1.02 (0.95-1.09)
Parental mobile phone attitudes 0.02 0.07 .80 1.02 (0.89-1.17)
a\agelkerke R?=0.03.
bsj gnificant P value.
®Nagelkerke R?=0.10.
dNagel kerke RP=0.11.
€OHIS: online health information seeking.
Table 3. Adolescents use of different types of mobile health (mHealth) apps (N=1429).
Type of mHealth app Never, Once, A fewtimes Severd Several Daily, Several
n (%) n (%) at most, timesa timesa n (%) times a day,
n (%) month, week, n (%)
n (%) n (%)
Calorie intake or expenditure (n=1416) 465(32.84) 131(9.25) 324(22.88) 167 (11.79) 156(11.02) 136(9.61) 37 (2.61)
Number of steps (n=1423) 61(4.29)  40(281)  143(10.05) 232(16.3) 254(17.85) 515(36.19) 178(12.51)
Weight (n=1415) 498(35.19) 139(9.82) 304 (21.48) 231(16.33) 146(10.32) 74(5.23) 23 (1.63)
Sports activity (n=1423) 212(149) 87(6.11)  273(19.19) 298(20.94) 306(21.5) 178(1251) 69 (4.85)
Health (n=1421) 329(23.15) 98(6.9) 243(17.1)  211(14.85) 232(16.33) 249(17.52) 59 (4.15)

To identify the sociodemographic, adolescent, and parental
factors related to mHealth app use, we conducted separate
hierarchical linear regression analyses by each app type (Table
4). Theresults demonstrated that, regardless of the kind of app,
older age was associated with a higher frequency of mHealth
app use. Gender was significantly associated with the use of
mHealth apps for physical activity (ie, number of steps and
sportsactivity). Girls used these mHeal th apps more frequently.
Higher perceived financial security by parents was associated
with the frequency of using mHealth apps that tracked the
number of steps. After controlling for sociodemographic
characteristics, the adolescent factors associated with using all
mHealth app types were the adolescents' eHealth literacy skills
and their level of physical activity. mHealth apps were used

https://mhealth.jmir.org/2022/12/e40340

more frequently by adolescentswho had higher eHealth literacy
skills and who were physically more active. Higher BMI was
associ ated with the use of mHealth appsto manage calorieintake
or expenditure and weight. Adolescentswith lower sleep quality
and higher health anxiety used mHealth apps to track weight
and health indicators more frequently (eg, heart rate and sleep
quality). The adolescents’ screen time was not significantly
associated with the use of mHealth apps. After controlling for
sociodemographic and adolescent factors, the only parental
factor related to the adolescents mHealth app use was parental
online health information—seeking mediation. Adolescents
whose parents reported a higher frequency of mediating their
children’s online health information—seeking behaviors used
mHealth apps to track calorie intake or expenditure, weight,
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physical activity, and health more frequently. Parental digital
skills and mobile phone attitudes were not significantly

Gulec & Smahel

associated with the use of mHealth apps.

Table 4. Sociodemographic, adolescent, and parental factors related to adolescents’ frequency of mobile health app use by type of app (N=1429).

Calorieintake or ex-  Number of steps Weight Sports activity Hedlth
penditure (n=1423) (n=1415) (n=1423) (n=1421)
(n=1416)
B Pvaue B Pvaue B Pvaue f Pvaue fB P value
Block 1 (sociodemographic factors)?
Age (years) 09 o0z 07 o3P 07 0P 12 <00 08 005P
Gender -05 08 -07 o0 -05 08 —06 0P -.00 94
Parental perceivedfinan- .00 .99 .07 o1 —-.05 .08 -01 .62 .02 .50
cial security
Block 2 (adolescent factors)®
Screen time .03 .27 -.03 .40 .04 19 -.03 .28 -.02 41
eHealth literacy 10 <o 06 4P .09 003° 1 <oo® 08 008P
BMI 10 <00t 03 32 .09 001° 05 .01 -00 87
Health anxiety .05 .07 -00 89 1 <oolb  —O1 65 08 004°
Physical activity 14 <ool® 19 <oo® 12 <oo® 3L <o0® 20 <001°
Sleep quality —04 17 —04 18 -06 o —04 12 -06 03°
Block 3 (parental factors)d
Parental OHIS® media- 17 <oot® 00 99 24 <001 14 <o0t® 16 <.001”
tion
Parental digital skills  —02 .50 .05 .07 .02 .56 .02 .59 .02 .51
Parental mobile phone .02 .59 -.03 .27 .01 73 -.00 .95 .02 .56

attitudes

3calorieintake or expenditure: R?=0.02, number of steps: R?=0.02, weight: R?=0.02, sports activity: R?=0.02, and health: R?=0.01.

bsj gnificant P value.

CCalorieintake or expenditure: R?=0.08, number of steps: RP=0.06, weight: RP=0.09, sports activity: R?=0.13, and health: R?=0.08.
dcalorieintake or expenditure: R?=0.10, number of steps: R?=0.06, weight: R?=0.15, sports activity: R?=0.15, and hedlth: R?=0.11.

€OHIS: online health information seeking.

Discussion

Principal Findings
Overview

This study focused on mHealth app use by adolescents. It
examined the sociodemographic, adolescent, and parental factors
for mHealth app use and how they wererel ated to the frequency
of using different types of mHealth apps in a nationaly
representative sample of Czech adolescents. Previous research
identified an association between mHealth app use and
adolescents age, gender, socioeconomic status, BMI, and
physical activity [3,4,13,16]. In addition to these variables, we
investigated whether adol escents' eHealth literacy, screentime,
health anxiety, and sleep quality were associated with their
mHealth app use. Furthermore, we initially examined parental
factors, including the parents’ digital skills and maobile phone
attitudes as well as their mediation of their children’s online

https://mhealth.jmir.org/2022/12/e40340

health information—seeking behaviors. To the best of our
knowledge, thisis the first study to explore the role of parents
in their adolescent children’s use of mHealth apps. It provides
amore complex and comprehensive understanding of mHealth
app use by adolescents.

Prevalence of mHealth App Use

Morethan half of the adolescents (1429/2455, 58.21%) reported
using mHealth apps on their devices. The mHealth app userate
was higher than that in a previous study that examined the
ownership of physical activity apps (52.8%) in a nationally
representative sample of Finnish adolescentsin 2017 [13], but
it was lower than the use rates in nationally representative
samples of American adolescents, who reported use rates of
69% in 2020 and 64% in 2018 [3,4]. Similar to the studies
conducted on the American samples, we asked adolescents to
report whether they used any mHealth apps on their devices.
The difference in the reported rates, abeit lower (by
approximately 10%), might be related to the sample
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characteristics; for instance, the American samples included
participants aged between 14 and 22 years, whereas the age
rangein the Czech samplewas between 11 and 16 years. Having
emerging adults who are frequent users of mHealth apps [35]
as participants might have contributed to theincreased use rates
in the American samples. Nevertheless, future research might
consider the country-level differences and how they might be
associated with adopting new technol ogiesfor health promotion
purposes among adol escents.

Comparison Between App Users and Nonusers

The findings demonstrated that adolescents' age and gender
differed between the groups of app users and nonusers. App
userswere more often adolescent girlsand older. These findings
were in line with previous research that indicated
sociodemographic differences for age and gender between
mHealth app users and nonusers in representative adol escent
samples [3,4,13]. The increased use of health technologies in
ol der adolescents and girls could be associated with the higher
frequency of online health information—seeking behaviors
reported for this segment of adolescents [27]. To interpret our
findings further, it should be noted that the between-group
comparisons revealed a small effect size for age, whereas the
effect size for gender was negligible (Table 1). Nevertheless,
both variables significantly predicted adolescents' mHealth app
use when controlling for adolescent and parental factorsin the
logistic regression analysis (Table 2). Therefore, their roles
should be considered in understanding the mHealth app use of
adolescents.

A previous study that used an objective measure to determine
socioeconomic status reported higher family affluence for
adol escentswho used physical activity appsthan for those who
did not use such apps[13]. We assessed the perceived financial
security of parents as an indicator of familial affluencein this
study. The results revealed that the parents of app users
perceived higher financial security than the parents of nonusers
(Table 1). However, the effect size for the observed difference
was too small to be considered significant. Furthermore, it did
not significantly predict mHealth app use in the logistic
regression analysiswhen adolescent and parental variableswere
also included in the model (Table 2). Thus, contrary to our
expectation, family affluence did not play a significant rolein
explaining the mHealth app uptake of the adolescents. Further
research can examine whether similar findings would be
observed when objective criteria are used to determine
socioeconomic status.

In this study, mHealth app users were physically more active
than nonusers. A previous study demonstrated higher use of
physical activity apps with increasing physical activity among
adolescents [13]. The adolescents in our study were asked to
report whether they used any mHealth apps on their devices.
Thus, our findingsindicate that higher levels of physical activity
(such as taking part in sports activities) are related to
adolescents' adoption of mHealth apps. Health consciousness
could be a possible explanation for the connection between
physical activity and mHeath app use. Health-conscious
individual s are more aware of their health conditions, are more
motivated to stay heathy, and perceive higher personal
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responsibility for their health [36]. Higher health consciousness
isrelated to healthier lifestyle behaviors such asregular physical
activity [37,38].

We found initial evidence for the significant role of higher
eHealth literacy skillsin differentiating between mHealth app
users and nonusers. Previous studies in representative adult
samples showed that those with higher health literacy skills
weremorelikely to use mHealth apps[17,21]. Thisstudy found
asimilar pattern and showed that adol escents who used mHealth
appswere more skillful in understanding and using online health
information for health purposes than adolescents who did not
use mHealth apps. These findings suggest that the digital
disparities in health literacy skills, which limited the use of
technology for health purposesin adult samples, were similarly
related to the limited use of mHealth apps among adol escents.
Therefore, enhancing eHealth literacy skills could be a
significant route to the reduction of digital disparitiesconcerning
mHealth app use.

This study newly showed that mHealth app users were more
likely to score worse on health anxiety and sleep quality than
nonusers. It seemsthat some adol escents could use mobile apps
to improve their health status. However, it should be noted that
the effect sizeswere negligible when comparing app userswith
nonusers (Table 1), and the odds ratios were closer to 1 when
predicting the probability of mHealth app use in the logistic
regression analysis (Table 2). Therefore, our findings should
be replicated before they can be generalized. Further research
can examine the specific types of apps used by these users and
how app use is related to their health outcomes; for instance,
using an app to diagnose bodily symptoms was associated with
increased health anxiety in a previous study [39]. There were
no significant differences in BMI between the groups. A
previous study with adolescents reported a higher use frequency
for nutrition and physical activity apps with increasing BMI
[15]. The BMI of app users and nonusers was in the normal
range in this study. Future research could investigate whether
app users and nonusers would differ in underweight, normal
weight, overweight, and obese BMI categories.

App usersreported longer screen time than nonusers (Table 1),
meaning that app users used digital devices more than nonusers.
Nevertheless, the effect size was negligible, and mere duration
of digital activity did not significantly predict mHealth app use
after controlling for sociodemographic factors (Table 2). Future
studies could determine whether certain online activities are
related to mHealth app use.

Thisstudy isthefirst to consider parents’ behaviors, skills, and
attitudes in adolescents mHealth app use. The only parental
variable that differed between the groups was the parental
mediation of online health information—seeking behaviors. The
parents of app users were more actively involved in mediating
their children’s online health information—seeking behaviors
than the parents of nonusers. In other words, adol escentswhose
parents discussed the reliability and trustworthiness of online
health information more frequently with their children were
more likely to use mHealth apps. Thisfinding supports previous
research that demonstrated the significant role of parental
mediation of internet usein adolescents' online health behaviors
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and eHealth literacy skills [26,27]. Parental involvement in
enhancing the eHealth literacy skills of adolescents could be a
significant social determinant for their health-promoting
behaviorsin the digital space. Therefore, improving the eHealth
literacy skills of parents and encouraging their involvement in
guiding their children’scritical appraisal skillsto evaluate online
health information could promote adolescents' use of online
health information and technologies.

Factors of mHealth App Use by Type of App

This study contributes to the literature by revealing the factors
of adolescents' app use by type of app. We separately examined
the roles of sociodemographic, adolescent, and parental factors
in the frequency of using mHealth apps for tracking (1) calorie
intake or expenditure, (2) number of steps, (3) weight, (4) sports
activity (eg, exercise, running, and working out), and (5) other
health apps (eg, those that track sleep and heart rate).

The adolescents most frequently reported using mHealth apps
to count the number of steps, followed by appsthat track health
and physical activity. mHealth apps that track the number of
steps are often built-in apps delivered in major mobile phone
companies’ latest smartphones. Therefore, one of the possible
explanations for the frequent use of these mHealth apps might
be related to their ready availability. Previous studies of
American adolescents reported fitness apps to be the most
commonly used [3,4]. However, in their analyses, they did not
examine the apps that tracked the number of steps separately,
and they did not report on the factors related to their use.

Higher levelsof physical activity and older age were associated
with adolescents’ use of physical activity apps in a previous
study [13]. Our findings expanded on this and showed that
higher levels of physical activity and older age were associated
with using apps to track calorie intake or expenditure, weight,
exercise, health, and the number of steps. Furthermore, we
initially showed that adolescents with higher eHealth literacy
skills used mHealth apps more frequently. Persistence is
essential for achieving the long-term benefits of using mHealth
apps [40]. Therefore, these findings are novel because they
indicated that persistence in using different types of apps could
be associated with the same underlying factors. Future research
could investigate whether the general factors identified in this
study explain the use of other types of mHealth apps such as
those related to meditation or menstruation.

mHealth appsthat track calorieintake or expenditure and weight
were more frequently used by adolescents who had a higher
BMI. A previous study demonstrated an association between
higher BMI and adolescents' use of fithess and nutrition apps
[15]. Our findings supported the link between BMI and tracking
eating behaviors and weight. However, we could not show a
connection between adolescents BMI and fitness app use.
Instead, using fitness-related mHealth apps was significantly
associated with the female sex. Adolescent girls tracked the
number of steps and sports activities more regularly than boys.
Body dissatisfaction is more prevalent in adolescent girls than
boys[41]. Thus, the extent to which the use of physical activity
apps by adolescent girlsis connected to an effort to control their
bodies or improve their health needs to be investigated.

https://mhealth.jmir.org/2022/12/e40340
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Adolescents with higher health anxiety and lower sleep quality
tracked their weight, heart rate, and sleep quality more
frequently with mHealth apps. Studies indicate an association
among excess BMI, health anxiety, and somatic complaints
[42]. Similarly, the deep-wake cycle and heart rate variability
are related [43]. There is aso an association between excess
BMI and the quality and duration of sleep [44]. Therefore, itis
reasonable to find an association among adolescents' health
anxiety, poor sleep quality, and mHealth app useto track BMI,
heart rate, and sleep quality. We also found that adolescents
with higher BMI used mHealth apps to track eating behaviors
and weight more frequently. Altogether, these findings suggest
an association between poorer well-being as related to BMI,
health anxiety, and deep quality and the monitoring of indicators
such as eating behaviors, weight, heart rate, and sleep quality
with mHealth apps. Whether the frequent use of mHealth apps
is related to better well-being or worsened outcomes because
of theincreasing risk for certain conditions (eg, eating disorders
and somatic complaints) in these adolescents should be
investigated.

After controlling for sociodemographic and adol escent factors,
the only parental variable associated with app use was the
parental mediation of online health information—seeking
behaviors. Adolescentswho received parental mediation of their
online health information—seeking behaviors more frequently
used mHealth appsto track calorieintake or expenditure, weight,
exercise, and health. However, parental mediation did not
significantly predict the frequency of using apps that track the
number of steps. Instead, parental perceived financial security
was a significant predictor of using these apps. As mentioned
earlier, apps that count the number of steps are mostly built-in
apps in the latest smartphones. Regardless of parental
involvement, adolescents whose parents perceive higher
financial security could be morelikely to have, and already use,
these appson their mobile phones. Therefore, therole of parental
online health information—seeking mediation might have been
attenuated for these types of apps. Nevertheless, overall, our
findings highlight parents as significant role models for their
children’s adoption of, and engagement with, mHealth apps
when they actively mediate their online heath
information—seeking behaviors.

Limitations and Future Research

The limitations of this study should be considered when
interpreting itsfindings. The cross-sectional design of the study
limits the interpretability of the results; for instance, athough
physical activity was associated with mHealth app use, we
cannot determine whether it isaconsequence of using mHealth
apps or a precursor for engagement and use patterns. The
assessments were based on self-reports. Thus, we could not
control the response characteristics of the participants. The data
were collected when lockdown regulations regarding the
COVID-19 epidemic were in force in the Czech Republic. It is
possible that the frequency of using mHealth apps might have
been influenced by these regulations. The mgjority of the parents
who compl eted the questionnaires were mothers. Therefore, the
results should not be generalized to parental dyads. Onthe basis
of t test statistics, weidentified significant differences between
users and nonusers of mHealth apps. However, effect sizes for
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the observed differences were either negligible or in the small
range, limiting the generalizability of the findings. Therefore,
determining the factors that differentiate the groups with larger
effect sizesarerequired. In addition to group-based differences,
we conducted | ogistic regression analysisto predict adol escents
mHealth app use, controlling for the roles of sociodemographic,
adolescent, and parental factors hierarchically. We aso
examined the predictors of mHealth app use by type of app.
Overadll, this study provides a comprehensive overview of how
adolescent and parental factors, including sociodemographics,
digital skills, and health indicators, were associated with
mHealth app use in a representative sample of adolescents in
Europe.

Future research could determine how adolescents use of
mHealth apps might be related to their health outcomes and
behaviorslongitudinaly. In addition, a previous study identified
individual factorsthat may cause harm because of the potentially
maladaptive use of mHealth apps in an adult sample [45].
Another study raised concerns about the long-term impact of
the use of nutrition and fitness apps on young adults at risk of
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maladaptive eating and excessive exercise [46]. Therefore,
future research could also investigate those factors that are
related to potentially harmful psychological and health outcomes
of adolescents’ mHealth app use.

Conclusions

This study examined mHealth app use of adolescents in a
representative sample. It showed that older age, higher eHealth
literacy skills, and physical activity wererelated to adolescents
use of mHealth apps. Girls were more likely to adopt mHealth
app technologies, and they tracked their physical activity with
apps more regularly than boys. In addition, adolescents who
reported higher BMI, health anxiety, and lower deep quality
used health apps more frequently to manage weight, eating
behaviors, and health. Finally, we showed initial evidence for
thesignificant role played by parental mediation of online health
information—seeking behaviors in adolescents' adoption and
use of mHedth apps. These findings facilitate a more
comprehensive understanding of health technology use by
adolescents.
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