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Abstract

Background: Excessive smartphone useisanew and debated phenomenon frequently mentioned in the context of behavioral
addiction, showing both shared and distinct traits when compared to pathological gaming and gambling.

Objective: The aim of this study is to describe excessive smartphone use and associated factors among adolescents, focusing
on comparisons between boys and girls.

Methods: This study was based on data collected through a large-scale public health survey distributed in 2016 to pupilsin the
9th grade of primary school and those in the 2nd grade of secondary school. Bayesian binomial regression models, with weakly
informative priors, were used to examine whether the frequency of associated factors differed between those who reported
excessive smartphone use and those who did not.

Results: The overall response rate was 77% (9143/11,868) among 9th grade pupils and 73.4% (7949/10,832) among 2nd grade
pupils, resulting in a total of 17,092 responses. Based on the estimated median absolute percentage differences, along with
associated odds ratios, we found that excessive smartphone use was associated with the use of cigarettes, alcohol, and other
substances. The reporting of anxiety and worry along with feeling low more than once aweek consistently increased the odds of
excessive smartphone use among girls, whereas anxiety and worry elevated the odds of excessive smartphone use among boys.
The reporting of less than 7 hours of sleep per night was associated with excessive smartphone usein all 4 study groups.

Conclusions: The results varied across gender and grade in terms of robustness and the size of estimated difference. However,
excessive smartphone use was associated with a higher frequency of multiple suspected associated factors, including ever having
tried smoking, acohol, or other substances; poor sleep; and often feeling low and feeling anxious. This study shedslight on some
features and distinctions of a potentially problematic behavior among adol escents.
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Introduction

Methods

Smartphones are the preferred tool s for web-based activity, and
regardless of age, amost every person possesses a smartphone
[1,2]. Adolescence is a very sensitive period, wherein many
physiological, psychological, and social changes occur, making
this age group vulnerable to potential adverse effects of
cellphone use, including depressive symptoms, anxiety, and
low self-esteem [1,2]. Smartphone use is a new and debated
phenomenon frequently mentioned in the context of behavioral
addiction, demonstrating both common and distinct traitswhen
compared to pathologica gaming and gambling among
adolescents [3-5].

Research on problematic or addictive smartphone use has
expanded during the last decade, asthe proportion of smartphone
users has steadily increased [6-9]. Excessive smartphone useis
characterized by maladaptive smartphone use with functional
impairment. Excessive smartphone use may lead to symptoms
commonly observed in substance use disorders, such as
tolerance, withdrawal after periods of nonuse, continued use
despite adverse effects, and difficulty controlling use [10,11].
Moreover, overuse of smartphones has been associated with
increased anxiety, depression, poor sleep quality, low
self-esteem, and higher perceived stress, as well as other
addictions such as addiction to al cohol tobacco and illicit drugs
[12-14].

Unlike both gaming and gambling, excessive use of smartphones
appear to be more common among girls, and the motives for
smartphone use seemingly show gender-based differences
[15,16]. Boys are more likely to use their phones for gaming,
media sharing, and internet searches, whereas girls are more
likely to use their phones for social reasons—social media or
texting [15,16]. Researchers have suggested different problems
correlating to different motives for smartphone use [17].

Given the increasing interest of behavioral addictions and
alarming reports on the consequences of screen time and
adolescents increasing psychological complaints [3,5,6], this
study aimsto address knowledge gaps concerning the frequency
of excessive smartphone use among Swedish adolescents, and
whether the preval ence of suspected associated factors differed
between those who reported excessive smartphone use and those
who did not. Specifically, we used a large sample of Swedish
pupils from primary and secondary schools to investigate
whether differences existed between the two groups in terms
of the following outcomes: (1) often feeling low; (2) often
feeling anxious; (3) self-reported attention deficit hyperactive
disorder (ADHD); (4) self-reported autism spectrum disorder
(ASD); (5) being satisfied with one’s own general health; (6)
poor sleep; (7) loneliness; and having tried (8) smoking, (9)
alcohol, and (10) other substances.

https://pediatrics.,jmir.org/2021/4/€30889

Participants and Procedures

Data were collected from a public health survey distributed in
2016 to pupilsin the 9th grade of primary school and 2nd grade
of secondary school. The survey distribution covered all 33
municipalities in Skéne, a region in southern Sweden. The
overall response rate was 77% (9143/11,868) among 9th grade
pupils and 73.4% (7949/10,832) among 2nd grade pupils,
resulting in a total of 17,092 responses. The main purpose of
the survey was to investigate health and various social factors
among Swedish adolescents. Previous school surveysin Skane
were primarily focused on acohol, drug, and tobacco use. In
contrast, the public health school survey of 2016 included a
broad spectrum of public heath questions regarding
demographics and family characteristics (section A); general
salf-perceived health (section B); accidents and injuries (section
O); leisure-time activities and habits (section D); dietary habits
(section E); alcohol (section F); tobacco smoking and snuff use
(section G); narcotic drugs (section H); sex and life together
(section |); school context (section J); security and exposure
(section K); gambling (section L); and general health, life
satisfaction, and beliefs concerning the future (section M).

The survey was provided by the regional council of Scania
County (Region Skane) in cooperation with the municipal
association of Skane, and it was answered anonymously in
classroom settings. Participation was voluntary; al questions
were described as optional, and all measures were based on
self-reports (see Multimedia Appendix 1).

M easures

Excessive Smartphone Use

The survey contained a 6-item questionnaire about mobile phone
habits that has been previously used in alarge-scale European
study called “Net Children Go Mobile” [18]. The questionnaire
beginswith asking the respondents“in the past 12 months, how
often have these things happened to you?’ and then proceeds
tolist thefollowing 6 statements: (1) “1 havefelt bothered when
I could not check my mobile phone”; (2) “I have caught myself
doing things on my mobile phonethat | wasnot really interested
in”; (3) “I havefelt astrong need to check my mobile phoneto
see if anything new has happened”; (4) “1 have spent lesstime
than | should with either family, friends or doing schoolwork”;
(5) “I find myself using my mobile phone even in
places/situations where it is not appropriate”; and (6) “1 have
tried unsuccessfully to spend lesstime using my mobile phone.”
Respondents were asked to state the degree to which they agreed
with each statement using a 5-point scale (“very often,” “fairly
often,” “not very often,” “almost never,” or “never”). We created
a new binary variable labeled “Excessive smartphone use.”
Respondentswho answered “ often” or “very often” to 2 or more
of the 6 statements were categorized as “yes,” and all others
were categorized as “no” [18].
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Associated Factors

Based on previous research outlined in the Introduction,
combined with clinical experience, we chose to investigate a
broad range of suspected associated factors. These factorswere
related to overall well-being, mental health, and various
risk-taking or adverse behaviors. Using the available survey
data, we created 9 new, binary variables in order to examine
the frequency of each factor: (1) often feeling low, (2) often
feeling anxious, (3) ADHD, (4) ASD, (5) loneliness, (6) poor
sleep, (7) tried smoking, (8) tried alcohol, and (9) tried other
substances.

Respondents' psychological health was assessed using 2
guestions from the Health Behaviour in School-Aged Children
Symptom Checklist, both with separately verified and
satisfactory test-retest reliability [19]. Specifically, respondents
rated, on a 5-point scale (“about every day,” “more than once
aweek,” “about every week,” “about every month,” or “rarely
or never”), how often they had felt low and felt anxious or
worried during the past 6 months. We created 2 new binary
variables, labeled “often fedling low” and “often feeling
anxious,” where those who answered “about every day” or
“more than once a week” were categorized as “yes,” and all
others were categorized as “no.”

Questions about long-term somatic or psychiatric disorderswere
also included in the survey. Respondents were asked whether
they had ADHD or attention deficit disorder (ADD) and autism
or Asperger syndrome, and based on their answers (ie, “yes’ or
“no”), 2 new binary variables—labeled “ADHD” and
“ASD"”—were created. Respondentswho affirmed ADHD/ADD
or ASD were categorized as “yes” and al others were
categorized as “no.”

Further, respondents rated, on a 4-point scale (“have no close
friend,” “have one close friend,” “have two close friends,” or
“have severa close friends’), whether they presently have a
close friend with whom they could talk in confidence about
almost any persona matter. We created a new binary variable,
labeled “loneliness,” with those answering “have no close
friend” classified as“yes,” and all others classified as“no.”

Next, respondents were asked, “How would you describe your
health in genera?’ with 5 possible response options (“very
good,” “good,” “fairly good,” “bad,” or “very bad”). A new
binary variable, labeled “ satisfied with your own geneal health,”
was created, with the answers “very good” and “good”
categorized as*“yes,” and all other answers categorized as“no.”

Thereafter, respondents rated, on a 3-point scale, how many
hours a night they usually sleep on weekdays (“less than 7
hours,” “7-9 hours,” or “more than 9 hours’). Based on their
responses, we created a new binary variable, labeled “poor
sleep,” with those answering “less than 7 hours’ classified as
“yes,” and al others classified as“no”.

The survey also included questions about smoking, alcohol
consumption, and other substance use. For smoking, respondents
were asked whether they smoke cigarettes, and their answers
were recorded on a 7-point scale (“no, | have never smoked”;
“no, but | havetried”; “no, | have smoked but have since quit”;
“yes, when I’'m on a party”; “yes, sometimes’; “yes, amost
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every day”; or “yes, every day”). A new binary variablelabeled
“tried smoking” was created, with those answering “no, | have
never smoked” classified as “no,” and all other responses
classified as “yes”

For acohol habits, respondents were asked whether they had
ever drunk alcohol, with possible answers being “yes’ or “no.”
A new binary variablelabeled “tried alcohol” was created, with
those answering “yes’ classified as“yes,” and those answering
“no” classified as“no.”

Finally, for other substance use, respondentswere asked to rate,
on a4-point scale (“no”; “yes, morethan 12 monthsago”; “yes,
during the last 12 months’; or “yes, during the last 30 days’),
whether they ever had used other substances (eg, narcotics). A
new binary variablelabeled “tried other substances’ was created,
with those answering “no” classified as “no,” and all other
responses classified as “yes”

Statistical Analysis

The R statistical programming language (version 4.0.4) [20],
along with several functions from the tidyverse package [21],
was used for intermediate data processing and statistical
analysis. We opted for a fully Bayesian approach, and all
Bayesian model s were specified using the R package brms[22].
The brms package interfaces R with the Stan probabilistic
programming language [ 23], which isastate-of -the-art language
for specifying and estimating Bayesian models. Bayesian
binomial regression models were used to examine whether the
frequency of the associated factors outlined above differed
between adol escents reporting excessive smartphone use and
those who did not. All models used weakly informative priors
centered around zero, which should provide moderate
regularization while still having minimal impact on obtained
estimates [24]. Finally, the R package emmeans [25] was used
for postprocessing results.

We present group differences as estimated median absolute
percentage differences along with the associated odds ratio
(OR), reported with 95% highest density intervals (HDIs). In
contrast to a frequentist Cl, the 95% HDI may be interpreted
such that it has a 95% probability of actually containing the
values inside it [26]. Furthermore, the region of practical
equivalence (ROPE) approach was used to determine whether
an estimated difference was of practical and/or clinical
importance [26]. Specifically, we considered an estimated
difference of at least 5% (in either direction) as the minimal
differencefor “practical equivalence.” If the 95% HDI was not
beyond this cutoff value, we deemed the results asuncertainin
terms of practical and clinical importance.

Results

Prevalence of Excessive Smartphone Use

Information about gender was missing for 86 respondents,
bringing the total sample size availablefor group-based analysis
to 17,006. Furthermore, there were varying levels of missing
datafor smartphone use aswell asfor the associated factors, as
indicated in the tables below. Excessive smartphone use was
more prevalent among girls (approximately 60%) than among
boys (approximately 35%) in both grades (see Table 1 for
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details). Although results varied across gender and grade in
terms of robustness and size of the estimated differences, overall,
we found that excessive smartphone use was associated with a
higher frequency of multiple suspected associated factors such
as ever having tried smoking, alcohol, and other substances;
poor sleep; and often feeling low and often feeling anxious.

Claesdotter-K nutsson €t a

Several of these findings were both robust, with differences
exceeding the ROPE with 95% probability by a large margin,
and substantial, with some estimated differences reaching as
high as 15%. In addition, for several other variables where the
differences, with 95% probability, did not exceed the ROPE,
the differences nonethel ess robustly exceeded zero.

Table 1. Freguency of excessive smartphone use among school pupilsin southern Sweden, based on data collected in 2016.

Study group Total respondents, n  Valid responses, n (%) Excessive smart- Non-excessive smart-
phone use, n (%) phone use, n (%)

Boysin 9th grade of primary school 4609 4187 (90.8) 1492 (35.6) 2695 (64.4)

Girlsin 9th grade of primary school 4497 4232 (94.1) 2515 (59.4) 1717 (40.6)

Boysin 2nd grade of secondary school 3945 3605 (91.4) 1342 (37.2) 2263 (62.8)

Girlsin 2nd grade of secondary school 3955 3749 (94.8) 2233 (59.6) 1516 (40.4)

Boysin the 9th Grade of Primary School

A total of 33.6% (499/1484) of the boys in the 9th grade of
primary school who reported excessive smartphone use were
categorized as self-reporting poor sleep compared to 25.1%
(674/2682) of those who did not report excessive smartphone
use, with an estimated difference of 8.5% (95% HDI 6.1%,
10.9%) and an associated OR of 1.51 (95% HDI 1.33, 1.68).
Furthermore, participants who reported excessive smartphone
use had a higher frequency of having tried smoking (575/1435,
40.1%) and alcohol (939/1453, 64.6%) than those who did not
report excessive smartphone use (smoking: 685/2609, 26.3%;
alcohol: 1378/2646, 52.1%), with an estimated difference of

https://pediatrics.,jmir.org/2021/4/€30889

13.8% (95% HDI 11.3%, 16.5%) and OR of 1.88 (95% HDI
1.66, 2.1) for smoking and an estimated difference of 12.5%
(95% HDI 9.9%, 15.1%) and OR of 1.68 (95% HDI 1.5, 1.87)
for alcohol use. Furthermore, boys who reported excessive
smartphone use had higher frequencies of often feeling low,
often feeling anxious, ASD, and having tried other substances,
as well as alower frequency of being satisfied with their own
health, although these differences did not reliably exceed the
ROPE.

In summary, excessive smartphone use among boys in the 9th
grade of primary school was robustly associated with a higher
frequency of poor sleep and having tried smoking and alcohal.
Details are presented in Table 2 and Figure 1.
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Table 2. Excessive smartphone use and associated factors among boys in the 9th grade of primary school, based on data collected in southern Sweden
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in 2016.
Factor® Excessive smartphone use Non-excessive smartphoneuse ~ Estimated difference  oRe (95% HDI)
(%) (95% HDIP)

Total Total

respondents,n  Value, n (%) respondents,n  Value, n (%)
Often fedling low (n=4053) 1442 162 (11.2) 2611 184 (7) 4.2 (2.6,5.8) 1.67 (1.37, 1.99)
Often feeling anxious (n=4039) 1438 143 (9.9) 2601 150 (5.8) 4.2(27,5.7) 1.8 (145, 2.18)
Satisfied with health (n=3799) 1328 1228 (92.5) 2471 2326 (94.1) -17(-3.1,-0.2) 0.77 (0.6, 0.94)
ADHDY (n=4056) 1436 43 (3) 2620 68 (2.6) 0.4(-05, 1.3) 1.15 (0.8, 1.55)
ASD® (n=4053) 1437 43 (3) 2616 43 (1.6) 1.3(05,2.2) 1.85 (1.21, 2.54)
Poor sleep (n=4166) 1484 499 (336) 2682 674(251)  g5(61,10.9)" 1.51 (1.33, 1.68)
Loneliness (n=4154) 1486 126 (8.5) 2668 233(8.7) -0.3(-18,1.2) 0.97 (0.79, 1.16)
Tried smoking (n=4044) 1435 575 (40.1) 2609 685 (26.3) 138(11.3, 165) 1.88 (1.66, 2.1)
Tried alcohol (n=4099) 1453 939 (64.6) 2646 1378(521)  125(9.9,15.1) 1.68 (1.5, 1.87)
Tried other substances (n=4004) 1408 124 (8.8) 2596 130 (5) 3.8(24,5.3) 1.83 (1.45, 2.24)

3N ote that the total number of respondents for each factor differs due to missing data.

PHDI: highest density interval.

®OR: odds ratio.

dADHD: attention deficit hyperactivity disorder.
€ASD: autism spectrum disorder.

fEstimated differences that, with 95% probability, are above the prespecified cutoff for practical equivalence areitalicized.

Figure 1. . Estimated differences in the frequency of associated factors between respondents who reported excessive smartphone use and those who
did not. Dots represent posterior medians, and lines represent 95% highest density intervals. The shaded area shows the region of practical equivalence
(ROPE) of +5%. Estimated differences that, with 95% probability, are larger than the ROPE are represented in green, whereas estimated differences
that, with 95% probability, are larger than zero but smaller than the ROPE are represented in blue. Differences, with 95% probability, not larger than
zero are represented in red. Estimates are based on data collected among school pupilsin southern Sweden in 2016.
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Girlsin the 9th Grade of Primary School

Of the girls who reported excessive smartphone use, 27.4%
(678/2475) reported often feeling low and 22.9% (565/2469)
reported often feeling anxious, as compared to 18% (303/1684)
and 14% (236/1682), respectively, of the girlswho did not report
excessive smartphone use. The estimated difference and OR
for often feeling low were 9.4% (95% HDI 7.2%, 11.5%) and
1.72 (95% HDI 1.5, 1.94), respectively, and the corresponding
values for often feeling anxious were 8.9% (95% HDI 6.9%,
10.9%) and 1.82 (95% HDI 1.57, 2.08), respectively. In addition,
41.9% (1052/2509) of those reporting excessive smartphone
use were classified as having poor sleep, compared to 27.8%
(473/1702) of those not who did not report excessive smartphone
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use, with an estimated difference of 14.1% (95% HDI 11.7%,
16.5%) and an associated OR of 1.88 (95% HDI 1.67, 2.08).

Girls who reported excessive smartphone use also reported
higher frequencies of having tried smoking (985/2478, 39.7%)
and alcohol (1568/2494, 62.9%) compared to those not who did
not (381/1689, 22.6% for smoking and 768/1703, 45.1%, for
alcohol use), with an estimated difference of 17.2% (95% HDI
14.9%, 19.6%) and OR of 2.27 (95% HDI 2, 2.53) for smoking,
and an estimated difference of 17.8% (95% HDI 15.2%, 20.3%)
and OR of 2.06 (95% HDI 1.85, 2.29) for a cohol use. Moreover,
girls with excessive smartphone use had lower frequencies of
being satisfied with their own health as well as loneliness, and
a higher frequency of having tried other substances, but these
differences did not reliably exceed the ROPE.
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In summary, excessive smartphone use among girls in the 9th
grade of primary school was robustly associated with a higher
frequency of often feeling low, often feeling anxious, poor sleep,

Claesdotter-K nutsson €t a

and having tried smoking and acohol. Details are presented in
Table 3 and Figure 1.

Table 3. Excessive smartphone use and associated factors among girls in the 9th grade of primary school, based on data collected in southern Sweden

in 2016.
Factor® Excessive smartphone use Non excessive smartphoneuse  Estimated difference  oRS (9505 HDI)
(%) (95% HDIP)

Total Total

respondents,n  Value, n (%)  respondents,n  Vaue, n (%)
Often feeling low (n=4159) 2475 678(274) 1684 303 (18) 9.4(7.2,11.5) 1.72 (1.5, 1.94)
Often feeling anxious (n=4151) 2469 565 (22.9) 1682 236 (14) 8.9(6.9,10.9) 9 1.82 (1.57, 2.08)
Satisfied with health (n=3998) 2363 1940(82.1) 1635 1446 (88.4)  —6.3(-8.2,—4.5) 0.6 (0.5, 0.69)
ADHDE (n=4121) 2444 80(3.3) 1677 46 (2.7) 0.5(-0.4,1.4) 1.2 (0.85, 1.6)
ASD' (n=4108) 2436 24.(2) 1672 21(1.3) -0.3(-0.8,0.3) 0.78(0.43, 1.21)
Poor sleep (n=4211) 2509 1052 (41.9) 1702 473(278)  141(117,1659  188(167,208)
Loneliness (n=4210) 2507 139 (5.5) 1703 119 (7) -1.4(-2.7,-0.2) 0.78 (0.62, 0.95)
Tried smoking (n=4167) 2478 985(30.7) 1689 3BL(226)  172(149,196 ¢  227(2,253
Tried alcohol (n=4197) 2494 1568 (62.9) 1703 768(451)  17g8(152,203)9  206(185,229)
Tried other substances (n=4146) 2454 150 (6.1) 1692 39(2.3) 3.8(2.8,4.8) 2.78(1.99, 3.65)

3N ote that the total number of respondents for each factor differs due to missing data.

PHDI: highest density interval.
YOR: odds ratio.

dEstimated differences that, with 95% probability, are above the prespecified cutoff for practical equivalence areitalicized.

EADHD: attention deficit hyperactivity disorder.
fASD: autism spectrum disorder.

Boysin the 2nd Grade of Secondary School

Boys who reported excessive smartphone use had higher
frequencies of poor deep (636/1336, 47.6% vs 858/2253,
38.1%), having tried smoking (851/1292, 65.9% vs 1120/2195,
51%), and having tried other substances (280/1267, 22.1% vs
300/2181, 13.8%) compared to those who did not report
excessive smartphone use, with estimated differences of 9.5%
(95% HDI 6.7%, 12.4%) and OR 1.48 (95% HDI 1.31, 1.65)
for poor sleep, 14.9% (95% HDI 12.1%, 17.7%) and OR 1.85

https://pediatrics.,jmir.org/2021/4/€30889

(95% HDI 1.64, 2.08) for having tried smoking, and 8.3% (95%
HDI 6.1%, 10.6%) and OR 1.78 (95% HDI 1.52, 2.06) for
having tried other substances. Boys who reported excessive
smartphone use also had higher frequencies of often feeling
low, often feeling anxious, ASD, and having tried alcohoal,
although these differences did not reliably exceed the ROPE.

In summary, excessive smartphone use among boys in the 2nd
grade of secondary school was robustly associated with ahigher
frequency of poor sleep and having tried smoking and other
substances. Details are presented in Table 4 and Figure 1.
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Table4. Excessive smartphone use and associated factors among boysin the 2nd grade of secondary school, based on data collected in southern Sweden

in 2016.
Factor® Excessive smartphone use Non excessive smartphoneuse  Estimated difference  gRe (95% HDI)
(95% HDIP)

Total Total

respondents,n  Value, n (%) respondents,n  Value, n (%)
Often feeling low (n=3519) 1312 183 (13.9) 2207 223(10.1) 3.8(2,5.7) 144(1.2,1.7)
Often feeling anxious (n=3521) 1312 172 (13.1) 2209 161 (7.3) 5.8(4.1,7.6) 1.92 (1.56, 2.29)
Satisfied with health (n=3278) 1190 1069 (89.8) 2088 1907 (91.3) -15(-3.2,0.3) 0.84 (0.68, 1.01)
ADHD® (n=3519) 1305 44 (3.4) 2214 50 (2.3) 11(0.2,2.1) 1.51(1.01, 2.06)
ASD® (n=3516) 1308 28(2.1) 2208 55 (2.5) -0.4(-1.2,0.5) 0.85(0.54, 1.2)
Poor sleep (n=3589) 1336 636 (47.6) 2253 858 (38.1) 95 (6.7, 12.4) f 1.48(1.31, 1.65)
Loneliness (n=3582) 1334 95(7.1) 2248 177 (7.9) -0.8(-2.2,0.8) 0.9(0.71, 1.1)
Tried smoking (n=3487) 1292 851 (65.9) 2195 1120 (51) 14.9 (12.1, 17.7) f 1.85(1.64, 2.08)
Tried alcohol (n=3535) 1312 1149 (87.6) 2223 1792 (80.6) 7(49,9 1.7 (1.43, 1.99)
Tried other substances (n=3448) 1267 280 (22.1) 2181 300 (13.8) 8.3 (6.1, 10.6) f 1.78 (1.52, 2.06)

3N ote that the total number of respondents for each factor differs due to missing data.

PHDI: highest density interval.

‘OR: odds ratio.

4ADHD: attention deficit hyperactivity disorder.
€ASD: autism spectrum disorder.

fEstimated differences that, with 95% probability, are above the prespecified cutoff for practical equivalence areitalicized.

Girlsin the 2nd Grade of Secondary School

Girls who reported excessive smartphone use had had higher
frequencies of often feeling low (702/2198, 31.9% vs 332/1499,
22.1%) and often feeling anxious (560/2211, 25.3% vs
269/1493, 18%), with an estimated difference of 9.8% (95%
HDI 7.3%, 12.1%) and OR of 1.65 (95% HDI 1.44, 1.86) for
often feeling low and an estimated difference of 7.3% (95%
HDI 5.1%, 9.5%) and OR of 1.55 (95% HDI 1.34, 1.76) often
feeling anxious. In addition, 48.6% (1081/2224) of girls who
reported excessive smartphone use were classified as having
poor sleep, compared to 38.7% (584/1508) of those who did
not report, with an estimated difference of 9.9% (95% HDI
7.3%, 12.7%) and an associated OR of 1.5 (95% HDI 1.33,
1.67).

Furthermore, girls who reported excessive smartphone use had
higher frequencies of having tried smoking (1299/2181, 59.6%

https://pediatrics.,jmir.org/2021/4/€30889

vs 640/1492, 42.9%) and acohol (1903/2201, 86.5% vs
1136/1498, 75.8%), with an estimated difference of 16.7% (95%
HDI 14%, 19.4%) and OR of 1.96 (95% HDI 1.74, 2.18) for
smoking and an estimated difference of 10.6% (95% HDI 8.5%,
12.8%) and OR of 2.04 (95% HDI 1.75, 2.33) for acohol.
Finally, although the differences did not reliably exceed the
ROPE, girls who reported excessive smartphone use had a
relatively higher frequency of having tried other substances, as
well aslower frequencies of ADHD, ASD, being satisfied with
one's own health, and loneliness.

In summary, excessive smartphone use among girlsin the 2nd
grade of secondary school was robustly associated with ahigher
frequency of often feeling low, often feeling anxious, poor sleep,
and having tried smoking and acohol. Details are presented in
Table 5 and Figure 1.
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Table5. Excessive smartphone use and associated factors among girlsin the 2nd grade of secondary school, based on data collected in southern Sweden

in 2016.
Factor® Excessive smartphone use Non-excessive smartphoneuse ~ Estimated difference  oRe (95% HDI)
(%) (95% HDIP)

Total Total

respondents,n  Value, n (%)  respondents,n  Value, n (%)
Often feeling low (n=3697) 2198 702(3L9) 1499 32(221)  gg(73,121)¢ 1.65 (1.44, 1.86)
Often feeling anxious (n=3704) 2211 560 (25.3) 1493 269 (18) 7.3(5.1,95)¢9 1.55(1.34, 1.76)
Satisfied with health (n=3488) 2064 1650 (79.9) 1424 1219(85.6)  -5.7(-7.7,-3.5) 0.67 (0.57, 0.78)
ADHD® (n=3682) 2185 61(2.9) 1497 58 (3.9) -1.1(-21,-0.) 0.71 (0.5, 0.94)
ASD' (n=3679) 2184 13(0.6) 1495 17 (1.3) ~0.5(-1.1,0) 0.52 (0.24, 0.88)
Poor sleep (n=3732) 2224 1081 (48.6) 1508 584 (38.7) 99(7.3,12.7) ¢ 15(1.33,1.67)
Loneliness (n=3741) 2227 98 (4.4) 1514 91 (6) -1.6 (-2.8,-0.4) 0.72 (0.55, 0.9)
Tried smoking (n=3673) 2181 1299 (59.6) 1492 640 (429) 167 (14, 19.4) @ 1.96 (1.74, 2.18)
Tried alcohol (n=3699) 2201 1903(86.5) 1498 1136(758) 10685, 12.8) ¢ 2.04(1.75, 2.33)
Tried other substances (n=3633) 2161 294 (13.6) 1472 122 (8.3) 53(36,7) 1.75 (1.44, 2.09)

8N ote that the total number of respondents for each factor differs due to missing data.

PHDI: highest density interval.
‘OR: odds ratio.

destimated differences that, with 95% probability, are above the prespecified cutoff for practical equivalence areitalicized.

€ADHD: attention deficit hyperactivity disorder.
fASD: autism spectrum disorder.

Discussion

Principal Findings

Using alarge and representative sample of Swedish adol escent
pupils, we found that excessive smartphone use was more
prevalent among girls (approximately 60% of all respondents)
than among boys (approximately 35% of all respondents).
Furthermore, excessive smartphone use was robustly associated
with a substantially higher prevalence of poor sleep and, with
dight differences between grades and gender, with higher
frequencies of having tried smoking, alcohol, and other
substances. Among girls, both in the 9th grade of primary school
and 2nd grade of secondary school, we found that excessive
smartphone use was robustly associated with ahigher frequency
of often feeling low and feeling anxious. Several other factors
differed reliably from zero between the groups, although these
differences did not, with 95% probability, exceed the ROPE.
Our study adds to the knowledge of excessive smartphone use
by investigating the corresponding mae and female
characteristics and possi ble associated factors among adol escents
in an ordinary Swedish school setting.

Excessive smartphone users of both male and female genders
in the 9th grade showed a disproportionate high prevalence of
having used cigarettes and alcohol. A similar observation was
made for smartphone users of the 2nd grade of secondary schooal,
but in this grade, boys also had a higher probability of
experiencewith illicit drugs. Similar results can be found inthe
literature; for example, Marmet et a [12] investigated the
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coexistence of behavioral and substance addiction among adult
men and found that individual s with smartphone addiction were
more likely to also be addicted to acohoal, tobacco, and illicit
drugs. Behavioral and substance addiction have previously been
reported as heavily related, and a sharing of a common
personality trait has been hypothesized. Our findings warrant
for additional research on excessive smartphone use in
adolescents in order to implement prevention plans to hinder
the development of other forms of addiction [3,27].

Therelationship between ADHD and excessive smartphone use
has been previously established [1,2,28,29]. The mechanismis
thought to act through the lack of social interactionswith others,
akey characteristic in patients with ADHD, who concordantly
feel a stronger need to be assured by and connected to others.
Another suggested mechanism isthe tendency to be easily bored
typicaly exhibited by individuals with ADHD, resulting in a
search for constant stimulation [30-32]. Children with ASD
spend significantly more time using screen-based media than
any leisure activity, and the correlation between internet
addiction and ASD has already been established [15,16,33-37].
In ASD, the mechanism of internet overuse is considered to be
due to their autistic traits: restricted, repetitive patterns of
behavior, interests, or activities [38]. Some studies prove that
children with ASD can learn via smartphone use, especialy
when the content is responsive to their interests, which makes
smartphone use a valuable experience.

In this study, we found a relationship between ADHD and
excessive use of smartphone with the strongest probability
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among boys in the 2nd grade of high school, but it did not
exceed the ROPE in any of the groups. We also found increased
probability of excessive smartphone use in individuals with
ASD, which was the strongest among boys in the 9th grade of
primary school but the probability did not exceed the ROPE in
any of the groups. One possible explanation is that ADHD and
ASD were self-reported; even though the questionnaire was
filled in anonymously, one still cannot rule out the tendency to
underreport stigmatizing diagnoses as ADHD and ASD.

In none of the groups, loneliness was associated with excessive
smartphone use. Previous research suggests a reversed
relationship in which close relationships serve as a protective
factor against smartphone addiction, when investigating a
population comprising both boys and girls [39]. Perhaps our
finding could be considered in correspondence with findings
that girls, unlike boys, usually usetheir phonesfor socia reasons
such as social media or texting; hence, they may not express a
feeling of loneliness [39]. The act of ignoring others in favor
of smartphone use at asocial setting, also called phone snubbing
(or phubbing), has become increasingly common. This is
associated with poorer relationship satisfaction and lower family
well-being and can be supported by other psychological effects
in relation to the increased use of electronic devices, such as
feeling low or anxious[40-42]—afinding wewere ableto verify
in our study.

In both age groups, we found that girls who reported excessive
smartphone use had a higher probability of often feeling low
and often feeling anxious. Thisfinding isin line with previous
research findings stating excessive smartphone use is
significantly associated with depression and anxiety [43,44].

Elhai et al [10] performed a systematic review on problematic
smartphone use and reported that both anxiety and depression
are related to problematic smartphone use. The female gender
isusually described asarisk factor for problematic smartphone
use [10], but whether the female gender also increases the
negative consequences thereof, such as psychological
complaints, is a question for future studies to answer.

Furthermore, the reporting of lessthan 7 hours of sleep per night
(labeled as* poor deep” inthis study) wasreported in both sexes
and in both grades. Standard sleep recommendations for
teenagers (14-17 years) propose 8 to 10 hours of sleep on adaily
basis [45,46]. The importance of sleep during adolescenceisa
key factor for many neurobiological processes, and Sleep
contributesto physical and mental health [47,48]. Over the past
20 years, deep patterns among adolescents have changed, and
a link to the increasing amount of time adolescents of today
spend on the internet has been suggested [47,49,50].
Royant-Parolaet a [51] found that smartphone use, in particular,
is associated with poor sleep and negative daily functioning, as
well as negative mood. The use of screens such as smartphones
and sleep patterns have been previously studied, and suggested
proposed mechanisms include (1) displacement of time spent
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deeping by time spent using screens, (2) psychological
stimulation from screen media content, and (3) alerting and
circadian effects of exposure to light from screens [52]. Many
adolescents use their smartphones just before bedtime, often
leaving their phones in bed and repeatedly and frequently
checking for notifications. This behavior isthought to increase
smartphone use over time, engaging the person in social
reassurance from friends and partners and increasing the
possibility for excessive smartphone use [53]. Billieux et al
[54,55] described this type of behavior is associated with
depression and anxiety. Thisis aso in line with our findings,
since participants with the highest probability of poor sleep (ie,
girls in both age groups) also had the highest probability of
feeling low and feeling anxious.

Strengthsand Limitations

This study has some limitations. One of the limitations is the
cross-sectional design of the study, which does not allow for
conclusions to be drawn regarding causation since such this
would require a longitudinal investigation. Moreover, al the
measures used for this study were based on self-report, which
implies arisk for recall bias that could influence the findings.
One could also argue for the use of more objective measures,
such as electronic registration of smartphone use, as well as
more objective indicators of psychological health (eg, cortisol
profiles and actual diagnoses).

This study also has considerable strengths. These include the
large, representative sample size along with the high response
rate, which reduces the risk of selection bias. The survey aso
included many variables that are not to be found in registers
and can only be captured in questionnaires or interviews.
Another strength isthe Bayesian approach to statistical analysis,
which facilitates genuine probabilistic statements about our
findings. Furthermore, using the ROPE procedure as aguide to
determine the effects that may be of clinical and practical
importance offer further robustness to our findings. Future
research expl oring excessive smartphone use during adol escence
should use longitudinal design for an in-depth understanding
of the topic.

Conclusions

Although results varied across gender and grade in terms of
robustness and size of the estimated difference, overal, we
found that excessive smartphone use was associated with a
higher frequency of multiple suspected associated factors,
including ever having tried smoking, alcohol, and other
substances; poor sleep; and often feeling low and often feeling
anxious. Moreover, our findings suggest that girlswith excessive
smartphone use are more prone to experience psychological
health concerns than boys—a discrepancy that warrants further
investigation. The current study brings light to some features
and distinctions of arelevant potentially problematic behavior
among adolescents of today.
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which had no role in the present work.

https://pediatrics.,jmir.org/2021/4/€30889

JMIR Pediatr Parent 2021 | vol. 4 | iss. 4 | 30889 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Claesdotter-Knutsson et &

Multimedia Appendix 1

Supplementary material.
[DOCX File, 33 KB-Multimedia Appendix 1]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kim S, Park J, Kim H, Pan Z, Lee Y, Mclntyre RS. The relationship between smartphone addiction and symptoms of
depression, anxiety, and attention-deficit/hyperactivity in South Korean adolescents. Ann Gen Psychiatry 2019;18:1 [FREE
Full text] [doi: 10.1186/s12991-019-0224-8] [Medline: 30899316]

Kim J. Psychological issues and problematic use of smartphone: ADHD's moderating role in the associations among
loneliness, need for social assurance, need for immediate connection, and problematic use of smartphone. Comput Human
Behav 2018 Mar;80:390-398. [doi: 10.1016/j.chb.2017.11.025]

Yau YHC, PotenzaMN. Gambling disorder and other behavioral addictions: recognition and treatment. Harv Rev Psychiatry
2015;23(2):134-146 [FREE Full text] [doi: 10.1097/HRP.0000000000000051] [Medline: 25747926]

Montag C, Wegmann E, Sariyska R, Demetrovics Z, Brand M. How to overcome taxonomical problemsin the study of
Internet use disorders and what to do with "smartphone addiction"? J Behav Addict 2021 Jan 15;9(4):908-914. [doi:
10.1556/2006.8.2019.59] [Medline: 31668089]

Ghaemi SN. Digital depression: anew disease of the millennium? Acta Psychiatr Scand 2020 Apr 03;141(4):356-361. [doi:
10.1111/acps.13151] [Medline: 31955405]

Twenge M, Martin GN, Campbell WK. Decreasesin psychological well-being among American adolescents after 2012
and links to screen time during the rise of smartphone technology. Emotion 2018 Sep;18(6):765-780. [doi:
10.1037/emo0000403] [Medline: 29355336]

Yu H, Cho J. Prevalence of internet gaming disorder among Korean adol escents and associations with non-psychotic
psychologica symptoms, and physical aggression. Am JHesalth Behav 2016 Nov 01;40(6):705-716. [doi: 10.5993/gjhb.40.6.3]
Karlsson J, Broman N, Hakansson A. Associations between problematic gambling, gaming, and internet use: across-sectional
population survey. JAddict 2019 Sep 24;2019:1464858-1464858 [ FREE Full text] [doi: 10.1155/2019/1464858] [Medline:
31662945]

Sharman S, Murphy R, Turner JJ, Roberts A. Trends and patternsin UK treatment seeking gamblers: 2000-2015. Addict
Behav 2019 Feb;89:51-56. [doi: 10.1016/j.addbeh.2018.09.009] [Medline: 30248548]

Elhai JD, Dvorak RD, Levine JC, Hall BJ. Problematic smartphone use: a conceptual overview and systematic review of
relations with anxiety and depression psychopathology. J Affect Disord 2017 Jan 01;207:251-259. [doi:
10.1016/j.jad.2016.08.030] [Medline: 27736736]

De-Sola Gutiérrez J, Rodriguez de Fonseca F, Rubio G. Cell-phone addiction: areview. Front Psychiatry 2016 Oct
24;7:175-175 [FREE Full text] [doi: 10.3389/fpsyt.2016.00175] [Medline: 27822187]

Marmet S, Studer J, Wicki M, Bertholet N, Khazaal Y, Gmel G. Unique versus shared associations between self-reported
behavioral addictions and substance use disorders and mental health problems: A commonality analysisin alarge sample
of young Swiss men. JBehav Addict 2019 Dec 01;8(4):664-677 [ FREE Full text] [doi: 10.1556/2006.8.2019.70] [Medline:
31891314]

Kesser R, Hwang I, LaBrie R, PetukhovaM, Sampson N, WintersK, et al. DSM-IV pathological gambling in the National
Comorhidity Survey Replication. Psychol. Med 2008 Feb 07;38(9):1351-1360. [doi: 10.1017/s0033291708002900]
Cicero TJ, Inciardi JA, Mufioz A. Trendsin abuse of Oxycontin and other opioid analgesicsin the United States. 2002-2004.
JPain 2005 Oct;6(10):662-672. [doi: 10.1016/j.jpain.2005.05.004] [Medline: 16202959]

Gonzélez-Bueso V, Santamaria JJ, Fernandez D, Merino L, Montero E, Ribas J. Association between internet gaming
disorder or pathological video-game use and comorbid psychopathology: acomprehensive review. Int JEnviron Res Public
Health 2018 Apr 03;15(4):668 [FREE Full text] [doi: 10.3390/ijerph15040668] [Medline: 29614059]

Lemmens JS, Valkenburg PM, Peter J. Psychosocia causes and conseguences of pathological gaming. Comput Human
Behav 2011 Jan;27(1):144-152. [doi: 10.1016/j.chb.2010.07.015]

ShaP, Sariyska R, Riedl R, Lachmann B, Montag C. Linking internet communication and smartphone use disorder by
taking a closer look at the Facebook and WhatsApp applications. Addict Behav Rep 2019 Jun;9:100148 [FREE Full text]
[doi: 10.1016/j.abrep.2018.100148] [Medline: 31193857]

Mascheroni G. and K. Olafsson, Net children go mobile: Risks and opportunities 2014:3.

HAUGLAND S, WOLD B. Subjective health complaints in adol escence—Réliability and validity of survey methods.
Journal of Adolescence 2001 Oct;24(5):611-624. [doi: 10.1006/jado.2000.0393]

R Core Team. R: alanguage and environment for statistical computing. Vienna, Austria: R Foundation for Statistical
Computing; 2018. URL : https.//www.gbif.org/tool/81287/r-a-language-and-environment-for-statistical -computing [ accessed
2021-11-15]

Wickham H, Averick M, Bryan J, Chang W, McGowan L, Frangois R, et a. Welcome to the Tidyverse. JOSS 2019
Nov;4(43):1686-1686. [doi: 10.21105/j0ss.01686]

https://pediatrics.,jmir.org/2021/4/€30889 JMIR Pediatr Parent 2021 | vol. 4 | iss. 4 | €30889 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v4i4e30889_app1.docx&filename=39089e54526ee6ca04c46ec284bb6209.docx
https://jmir.org/api/download?alt_name=pediatrics_v4i4e30889_app1.docx&filename=39089e54526ee6ca04c46ec284bb6209.docx
https://annals-general-psychiatry.biomedcentral.com/articles/10.1186/s12991-019-0224-8
https://annals-general-psychiatry.biomedcentral.com/articles/10.1186/s12991-019-0224-8
http://dx.doi.org/10.1186/s12991-019-0224-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30899316&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2017.11.025
http://europepmc.org/abstract/MED/25747926
http://dx.doi.org/10.1097/HRP.0000000000000051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25747926&dopt=Abstract
http://dx.doi.org/10.1556/2006.8.2019.59
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31668089&dopt=Abstract
http://dx.doi.org/10.1111/acps.13151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31955405&dopt=Abstract
http://dx.doi.org/10.1037/emo0000403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29355336&dopt=Abstract
http://dx.doi.org/10.5993/ajhb.40.6.3
https://doi.org/10.1155/2019/1464858
http://dx.doi.org/10.1155/2019/1464858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31662945&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2018.09.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30248548&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2016.08.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27736736&dopt=Abstract
https://doi.org/10.3389/fpsyt.2016.00175
http://dx.doi.org/10.3389/fpsyt.2016.00175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27822187&dopt=Abstract
http://europepmc.org/abstract/MED/31891314
http://dx.doi.org/10.1556/2006.8.2019.70
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31891314&dopt=Abstract
http://dx.doi.org/10.1017/s0033291708002900
http://dx.doi.org/10.1016/j.jpain.2005.05.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16202959&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph15040668
http://dx.doi.org/10.3390/ijerph15040668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29614059&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2010.07.015
https://linkinghub.elsevier.com/retrieve/pii/S2352-8532(18)30156-1
http://dx.doi.org/10.1016/j.abrep.2018.100148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31193857&dopt=Abstract
http://dx.doi.org/10.1006/jado.2000.0393
https://www.gbif.org/tool/81287/r-a-language-and-environment-for-statistical-computing
http://dx.doi.org/10.21105/joss.01686
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Claesdotter-Knutsson et &

22. Burkner P. brms: an R package for Bayesian multilevel models using Stan. J. Stat. Soft 2017;80(1):1-28. [doi:
10.18637/jss.v080.i01]

23. Carpenter B, Gelman A, Hoffman MD, Lee D, Goodrich B, Betancourt M, et a. Stan: a probabilistic programming language.
J Stat Soft 2017;76(1):1-32. [doi: 10.18637/jss.v076.i01]

24. Gelman A, Simpson D, Betancourt M. The prior can often only be understood in the context of the likelihood. Entropy
2017 Oct 19;19(10):555. [doi: 10.3390/€19100555]

25. Lenth RV, Buerkner P, Herve M, Love J, Riebl H, Singmann H. emmeans. Estimated Marginal Means, aka L east-Squares
Means. R package (version 1.7.0). URL: https://cran.r-project.org/web/packages’emmeans/index.html [accessed 2021-11-15]

26. Kruschke JK. Rejecting or accepting parameter values in Bayesian estimation. Adv Methods Pract Psychol Sci 2018 May
08;1(2):270-280. [doi: 10.1177/2515245918771304]

27. Walther B, Morgenstern M, Hanewinkel R. Co-occurrence of addictive behaviours: personality factorsrelated to substance
use, gambling and computer gaming. Eur Addict Res2012 Mar 7;18(4):167-174 [ FREE Full text] [doi: 10.1159/000335662]
[Medline: 22398819]

28. WangB, Yao N, Zhou X, Liu J, Lv Z. The association between attention deficit/hyperactivity disorder and internet addiction:
a systematic review and meta-analysis. BMC Psychiatry 2017 Jul 19;17(1):260 [FREE Full text] [doi:
10.1186/s12888-017-1408-x] [Medline: 28724403]

29. Hong YP, Yeom YO, Lim MH. Relationships between Smartphone Addiction and Smartphone Usage Types, Depression,
ADHD, Stress, Interpersonal Problems, and Parenting Attitude with Middle School Students. J Korean Med Sci
2021;36(19):36. [doi: 10.3346/jkms.2021.36.€129]

30. YenJ YenC, ChenC, Tang T, Ko C. Relationshi ps between smartphone addi ction and smartphone usage types, depression,
ADHD, stress, interpersonal problems, and parenting attitude with middle school students. CyberPsychology & Behavior
2009 Apr;12(2):187-191. [doi: 10.1089/cpb.2008.0113]

31. YenJ LiuT, Wang P, Chen C, Yen C, Ko C. Association between internet gaming disorder and adult attention deficit and
hyperactivity disorder and their correlates: impulsivity and hostility. Addict Behav 2017 Jan;64:308-313. [doi:
10.1016/j.addbeh.2016.04.024]

32. Jeong S, Fishbein M. Predictors of multitasking with media: media factors and audience factors. Media Psychology 2007
Sep 28;10(3):364-384. [doi: 10.1080/15213260701532948]

33. MacMullin JA, Lunsky Y, Weiss JA. Plugged in: Electronics use in youth and young adults with autism spectrum disorder.
Autism 2016 Jan 18;20(1):45-54. [doi: 10.1177/1362361314566047] [Medline: 25694586]

34. Mazurek MO, Wenstrup C. Television, video game and social media use among children with ASD and typically developing
siblings. J Autism Dev Disord 2013 Jun 22;43(6):1258-1271. [doi: 10.1007/s10803-012-1659-9] [Medline: 23001767]

35. Mazurek MO, Engelhardt CR. Video game use in boys with autism spectrum disorder, ADHD, or typical devel opment.
Pediatrics 2013 Aug 29;132(2):260-266. [doi: 10.1542/peds.2012-3956] [Medline: 23897915]

36. Aarseth E, Bean AM, Boonen H, Colder Carras M, Coulson M, Das D, et al. Scholars' open debate paper on the World
Health Organization ICD-11 Gaming Disorder proposal. JBehav Addict 2017 Sep 01;6(3):267-270 [ FREE Full text] [doi:
10.1556/2006.5.2016.088] [Medline: 28033714]

37. LamLT. Internet gaming addiction, problematic use of theinternet, and sleep problems: asystematic review. Curr Psychiatry
Rep 2014 Apr;16(4):444. [doi: 10.1007/s11920-014-0444-1] [Medline: 24619594]

38. KawabeK, Horiuchi F, MiyamaT, Jogamoto T, AibaraK, Ishii E, et a. Internet addiction and attention-deficit / hyperactivity
disorder symptoms in adol escents with autism spectrum disorder. Res Dev Disabil 2019 Jun;89:22-28. [doi:
10.1016/j.ridd.2019.03.002] [Medline; 30877993]

39. Fischer-Grote L, Kothgassner OD, Felnhofer A. Risk factors for problematic smartphone usein children and adol escents:
areview of existing literature. Neuropsychiatr 2019 Dec 06;33(4):179-190 [FREE Full text] [doi:
10.1007/s40211-019-00319-8] [Medline: 31493233]

40. Chotpitayasunondh V, Douglas KM. How “phubbing” becomes the norm: the antecedents and consequences of snubbing
via smartphone. Comput Human Behav 2016 Oct;63:9-18. [doi: 10.1016/j.chb.2016.05.018]

41. Rotondi V, Stanca L, Tomasuolo M. Connecting alone: smartphone use, quality of social interactions and well-being. J
Econ Psychol 2017 Dec;63:17-26. [doi: 10.1016/j.joep.2017.09.001]

42. Lapierre MA, Lewis MN. Should it stay or should it go now? smartphones and relational health. Psychol Pop Media Cult
2018 Jul;7(3):384-398. [doi: 10.1037/ppm0000119]

43. Demirci K, Akgonil M, Akpinar A. Relationship of smartphone use severity with sleep quality, depression, and anxiety in
university students. J Behav Addict 2015 Jun;4(2):85-92 [FREE Full text] [doi: 10.1556/2006.4.2015.010] [Medline:
26132913]

44. LeeY,ChangC, LinY, Cheng Z. The dark side of smartphone usage: psychological traits, compulsive behavior and
technostress. Comput Human Behav 2014 Feb;31:373-383. [doi: 10.1016/j.chb.2013.10.047]

45. Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O, DonCarlos L, et al. National Sleep Foundation's sleep time
duration recommendations. methodology and results summary. Sleep Health 2015 Mar;1(1):40-43. [doi:
10.1016/j.91eh.2014.12.010] [Medline; 29073412]

https://pediatrics.jmir.org/2021/4/e30889 JMIR Pediatr Parent 2021 | vol. 4 | iss. 4| e€30889 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.18637/jss.v080.i01
http://dx.doi.org/10.18637/jss.v076.i01
http://dx.doi.org/10.3390/e19100555
https://cran.r-project.org/web/packages/emmeans/index.html
http://dx.doi.org/10.1177/2515245918771304
https://www.karger.com?DOI=10.1159/000335662
http://dx.doi.org/10.1159/000335662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22398819&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-017-1408-x
http://dx.doi.org/10.1186/s12888-017-1408-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28724403&dopt=Abstract
http://dx.doi.org/10.3346/jkms.2021.36.e129
http://dx.doi.org/10.1089/cpb.2008.0113
http://dx.doi.org/10.1016/j.addbeh.2016.04.024
http://dx.doi.org/10.1080/15213260701532948
http://dx.doi.org/10.1177/1362361314566047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25694586&dopt=Abstract
http://dx.doi.org/10.1007/s10803-012-1659-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23001767&dopt=Abstract
http://dx.doi.org/10.1542/peds.2012-3956
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23897915&dopt=Abstract
http://europepmc.org/abstract/MED/28033714
http://dx.doi.org/10.1556/2006.5.2016.088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28033714&dopt=Abstract
http://dx.doi.org/10.1007/s11920-014-0444-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24619594&dopt=Abstract
http://dx.doi.org/10.1016/j.ridd.2019.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30877993&dopt=Abstract
http://europepmc.org/abstract/MED/31493233
http://dx.doi.org/10.1007/s40211-019-00319-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31493233&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2016.05.018
http://dx.doi.org/10.1016/j.joep.2017.09.001
http://dx.doi.org/10.1037/ppm0000119
http://europepmc.org/abstract/MED/26132913
http://dx.doi.org/10.1556/2006.4.2015.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26132913&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2013.10.047
http://dx.doi.org/10.1016/j.sleh.2014.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29073412&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Claesdotter-Knutsson et &

46.

47.

48.

49,

50.

51.

52.

53.

55.

Hirshkowitz M. Normal human sleep: an overview. Med Clin North Am 2004 May;88(3):551-65, vii. [doi:
10.1016/j.mcna.2004.01.001] [Medline: 15087204]

Kokkal, Mourikis |, Nicolaides NC, Darviri C, Chrousos GP, Kanaka-Gantenbein C, et al. Exploring the effects of
problematic internet use on adolescent sleep: a systematic review. Int J Environ Res Public Health 2021 Jan 18;18(2):760
[EREE Full text] [doi: 10.3390/ijerph18020760] [Medline: 33477410]

Brand EFIM, Lucker TPC, van den Hurk AA. Addiction and recidivism in forensic psychiatry. Articlein Dutch. Tijdschr
Psychiatr 2009;51(11):813-820 [FREE Full text] [Medline: 19904706]

Gradisar M, Gardner G, Dohnt H. Recent worldwide sleep patterns and problems during adolescence: areview and
meta-analysis of age, region, and sleep. Sleep Med 2011 Feb;12(2):110-118. [doi: 10.1016/j.sleep.2010.11.008] [Medline:
21257344]

Carskadon M, Harvey K, Duke P, Anders TF, Litt IF, Dement WC. Pubertal changes in daytime sleepiness. Sleep
1980;2(4):453-460. [doi: 10.1093/dleep/2.4.453] [Medline: 7403744]

Royant-ParolaS, Londe V, Tréhout S, Hartley S. The use of social mediamodifiesteenagers sleep-related behavior. Article
in French. Encephale 2018 Sep;44(4):321-328. [doi: 10.1016/j.encep.2017.03.009] [Medline: 28602529]

Halel, Guan S. Screen time and sleep among school-aged children and adol escents: a systematic literature review. Sleep
Med Rev 2015 Jun;21:50-58 [FREE Full text] [doi: 10.1016/j.smrv.2014.07.007] [Medline: 25193149]

Oulasvirta A, Rattenbury T, MaL, Raita E. Habits make smartphone use more pervasive. Pers Ubiquit Comput 2011 Jun
16;16(1):105-114. [doi: 10.1007/s00779-011-0412-2]

Billieux J, Thorens G, Khazaa Y, Zullino D, Achab S, Van der Linden M. Problematic involvement in online games: a
cluster analytic approach. Comput Human Behav 2015 Feb;43:242-250. [doi: 10.1016/j.chb.2014.10.055]

Billieux J, Deleuze J, GriffithsMD, Kuss DJ. Internet gaming addiction: the case of massively multiplayer onlineroleplaying
games. In: el-Guebaly N, Carra G, Galanter M, editors. Textbook of Addiction Treatment: International Perspectives. Milan:
Springer; 2015:1515-1525.

Abbreviations

ADD: attention deficit disorder

ADHD: attention deficit hyperactivity disorder
ASD: autism spectrum disorder

HDI: highest density interval

OR: oddsratio

ROPE: region of practical equivalence

Edited by SBadawy, G Eysenbach; submitted 02.06.21; peer-reviewed by T Ntalindwa, E Toki; comments to author 26.07.21; revised
version received 25.08.21; accepted 06.09.21; published 22.11.21

Please cite as:

Claesdotter-Knutsson E, André F, Fridh M, Delfin C, Hakansson A, Lindstrém M

Gender-Based Differences and Associated Factors Surrounding Excessive Smartphone Use Among Adolescents: Cross-sectional
Sudy

JMIR Pediatr Parent 2021;4(4):€30889

URL: https://pediatricsjmir.org/2021/4/e30889

doi: 10.2196/30889

PMID:

©Emma Claesdotter-K nutsson, FridaAndré, MariaFridh, Carl Delfin, Anders Hakansson, Martin Lindstrom. Originally published
in IMIR Pediatrics and Parenting (https://pediatricsjmir.org), 22.11.2021. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Pediatrics and Parenting,
is properly cited. The complete bibliographic information, alink to the original publication on https://pediatrics,jmir.org, aswell
asthis copyright and license information must be included.

https://pediatrics.jmir.org/2021/4/e30889 JMIR Pediatr Parent 2021 | vol. 4 | iss. 4| €30889 | p. 12

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.mcna.2004.01.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15087204&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18020760
http://dx.doi.org/10.3390/ijerph18020760
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33477410&dopt=Abstract
http://www.tijdschriftvoorpsychiatrie.nl/en/tijdschrift/artikel/TVPart_2888
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19904706&dopt=Abstract
http://dx.doi.org/10.1016/j.sleep.2010.11.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21257344&dopt=Abstract
http://dx.doi.org/10.1093/sleep/2.4.453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7403744&dopt=Abstract
http://dx.doi.org/10.1016/j.encep.2017.03.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28602529&dopt=Abstract
http://europepmc.org/abstract/MED/25193149
http://dx.doi.org/10.1016/j.smrv.2014.07.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25193149&dopt=Abstract
http://dx.doi.org/10.1007/s00779-011-0412-2
http://dx.doi.org/10.1016/j.chb.2014.10.055
https://pediatrics.jmir.org/2021/4/e30889
http://dx.doi.org/10.2196/30889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

