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Abstract

Background: Research on problematic internet use has largely adhered to addiction paradigms, possibly impeding the
identification of specific internet behaviors related to psychopathology. This study presents a novel approach to screening for
specific problematic internet behaviors by using a new measure, the emergency department media use screener (EDMUS).

Objective: The purpose of this study was to identify patterns of internet use in young people presenting with mental health
concerns to the emergency department (ED), ascertain associations with their mental health, and evaluate whether the EDMUS
can be used to predict subsequent ED presentations within 3 months.

Methods: Thiscross-sectional retrospective study of Australian young people (N=149, aged 11-25 years, female: n=92, 61.7%)
sought to use the EDMUS, a 24-item questionnaire, to identify problematic internet behaviors, including accessing or posting
prosuicidal or proeating disorder content, cyberbullying, and inappropriate digital content. Data on each person’s mental health
were extracted from electronic medical records to look for associations with EDMUS responses and ED re-presentation over 3
months. EDMUS itemswere grouped into clustersfor analysis using chi-squaretests, binary logistic regression, and path analyses.

Results: Sharing suicidal digital content was the most common problematic internet use pattern identified by the EDMUS.
However, thisdid not correlate with having aprior mental health diagnosis or predict readmission. Most participants had families
with aconcern for their internet use; however, thiswaslesslikely in participantswith adiagnosis of personality disorder. Diagnoses
of personality disorder or posttraumatic stress disorder were independent predictors of readmission (P=.003; P=.048).

Conclusions: Although ahistory of complex psychopathol ogy increases the likelihood of subsequent ED presentations, itslinks
tointernet use—related behaviorsare still unclear. The EDMUS has potential for identifying young people who are most vulnerable
to problematic internet behaviors and offers the opportunity for early intervention and potential prevention of more entrenched
difficulties.

(IMIR Form Res 2023;7:e42986) doi: 10.2196/42986
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Introduction

Background

Internet use is continually rising, with around 27,000 new
internet users every hour [1] and over 4.6 hillion active users
globally [2]. Around 89% of Australia’s population is on the
internet today, compared to 76% in 2010 [3], with a majority
of internet users aged 15-17 years [4]. There has been a 13%
rise in mental illnessin the past decade [5], with suicide being
the leading cause of adolescent death in Australia [6], and the
pandemic has further exacerbated the increase in child and
adolescent mental health presentations [7].

In 1996, Young [8] laid the groundwork to describe mental
health pathology related to increasing internet use. This has
since morphed into internet gaming disorder (Diagnostic and
Satistical Manual of Mental Disorders, Fifth Edition; DSM-5)
and gaming disorder in the International Classification of
Diseases (ICD-11), with ongoing debate on the validity of these
diagnoses [9-11]. Further research on such specific internet
behaviors has been encouraged and would aid in their formal
recognition and classification by diagnostic manuals [12].

While several researchers have criticized the term “internet
addiction” for itsnarrownessin describing only risky behaviors
displayed by internet users[13-17], other termsused in literature
such as “excessive internet use,” “pathological internet use”
[18,19], “problematic interactive media use” [20], and
“compulsive internet use” [21] allude to the same notion of
addiction. In the context of screening, this has resulted in
measuring the frequency and length of internet use and its
behavioral consequences, but not how time is spent digitally.
As such, an individua spending excessive time watching
educational videos could score the same asan individual gaming
on the internet every day, despite these behaviors having
different impacts and concerns. This paper defines problematic
internet behaviors as “internet use that is excessive, impulsive,
or risky in nature, with adverse consequences to mental,
physical, emotional, social, and functiona health,” in line with
most frequently used definitions in current literature, but
additionally investigates a range of internet behaviors likely to
indicate different kinds of mental health risk [22].

Accessing harm-advocating websites is one avenue through
which excessive internet use seemsto increase mental distress,
while other problematic internet behaviors, such as excessive
social media use, have been associated with increasing body
image concerns and disordered eating [23-25]. Similarly, internet
gaming disorder has been correlated with anxiety, depression,
attention-deficit/hyperactivity disorder (ADHD) or hyperactivity
symptoms, social phobiaor anxiety, and obsessive-compulsive
symptoms [26-28]. Furthermore, digital platforms provide
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opportunities for cyberbullying and sending inappropriate or
unwanted content, leading to psychological distress[29].

Screen use can contribute toward increased risk in numerous
ways. Cyberbullying, exposure to suicide-related content,
problematic internet use, sexting, and frequency of social media
use have all been associated with self-injurious thoughts and
behaviors [30]. Recent social phenomena such as the Blue
Whale Challenge and 13 Reasons Why have also contributed
to normalizing or glorifying suicide. One study showed a
substantial increase in self-harm emergency department (ED)
visits among adolescents associated with the release of 13
ReasonsWhy [31]. Yet, screening for such problematic internet
behaviors is not routine practice and occurs broadly in the
context of internet addiction through monitoring screen time or
withdrawal behaviors[32,33].

While rates of mental health presentations to the ED in
adolescents are increasing in New South Wales, the prevalence
of internet-related presentations remains unclear [7,34]. One
study of over 200 adolescents hospitalized for psychiatric
reasons showed that over 20% responded that their admission
was related to something that happened on the internet [35]. A
limited number of studies have discussed internet use in the
context of EDs, while research on youth hospitalized or within
the community is more common [36]. This study was proposed
after a cluster of suicides in adolescents was noted in various
areas of alarge metropolitan city in Australia, with the use of
social media to access suicide-related material on the internet
being at the forefront of these presentations.

The Emergency Department Media Use Screener

Despite evidence linking excessive internet use with mental
illness, psychiatrists generally have a poor understanding of
their patient’s internet use [37]. Hence, researches supporting
screening tools are critical in assessing risk and implementing
appropriate supportsto minimize harm from problematic internet
behaviors and are vital next stepsin addressing this knowledge
gap [38-40].

The emergency department media use screener (EDMUS) isa
screening tool developed by clinicians in 2019 and is being
piloted as part of a quality improvement project for use in the
Campbelltown Hospital ED in Sydney (Figure 1). The EDMUS
was developed in response to increasing ED presentations of
suicides facilitated by the internet through the sharing of news,
apps, and content among adolescents [41,42]. Hence, the tool
has a heavy focus on suicide and self-harm-related items.
Adolescents presenting to the ED with mental health concerns
were also screened for other specific internet behaviors that
may indicate risk of psychopathology, including aggression,
accessing proeating disorder websites, and cyberbullying,
through 24 yes-or-no items assessed digitally.
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Figure 1. The emergency department media use screener (EDMUS).

Dullur et d

Emergency Department Media Use Screener (EDMUS)

Patient MRN:
Date & Time of Assessment:
Location:
1 | posts/messages/websites?
My presentation to hospital TODAY was related to...
2 | my online posts or texts about suicide
1 3 | my online posts or texts about self-harm
4 | my online posts or texts about anger/aggression
Cluster [ 5 | my phone/internet/gaming console being restricted or taken away from me
2 6 | a self-harm/suicide act | planned with someone else
posts or texts related to cyberbullying (eg, people sending hurtful messages,
7 | pictures or videos)
8 | Problems about nude pictures (nudes) and/or sexting (sexts
In the last 12 MONTHS... Yes No
9 | | have shared content about my self-harm
10 | | have shared content about my suicidal thought/acts.
11| | have shared content about my thoughts of harming others
12 | | have planned self- harm or suicide with someone else
I have accessed sites or apps which describe ways of hurting myself ( eg, sell-
13| inju
| rjma?e): accessed sites or apps which describe ways of committing suicide ( eg,
14 | suicide material)
T have accessed sites which describe/encourage unhealthy ways of becoming
15| thin/losing weight (eg, eating disorder material)
16 | | have had problems with nudes (nudes) and/or sexting (sexts)
I have experienced cyber-bullying (eg, people sending hurtful messages,
17 | pictures or videos)
Sharing my passwords has led to difficulties ( eg, others using my accounts
18 | without my permission)
At present... Yes No
uster Vly family/carers feel that | am spending too much time on online or on my
3 19 | phone
20| | feel | am spending too much time on the phone/online _
Cluster My family/carers feel that my use of internet/phone is getting
4 21| problematic/addictive
22| |feel that my use of internet/phone is getting problematic/addictive
23| | have had difficulties with my sleep related to my phone or online use
24 | | would like to receive help about online safety or managing my screen use
If yes, please enter your email here:

Resear ch Objectives and Questions

The study had 3 primary research questions concerning
adolescents aged 11-25 years. They were asfollows:

1 What aretherates of participant responsesto each EDMUS
item?

2. Do EDMUS responses vary depending on an individual’s
mental health diagnosis?

3. Do EDMUSresponsesand mental health diagnoses predict
future ED presentations?

The following were the study objectives:

« Screening for patterns of media use in young people
presenting to the ED with a mental health concern.

https://formative.jmir.org/2023/1/e42986
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»  Ascertaining whether patterns of mediause vary depending
on the mental health backgrounds of individuals.

»  Deciphering whether patterns of media use can predict
subsequent ED presentations.

Methods

Study Design

Campbelltown Hospital is located on the south-west fringe of
metropolitan Sydney and has one of the highest rates of ED
presentations for mental health concerns across this age group
in the state of New South Wales, Australia. A cross-sectional
retrospective study design was adopted. A web-based survey
was distributed to young people aged 11-25 years presenting
to the Campbelltown ED with a mental health concern from
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August 2020 to March 2021. Upon completion, the survey
generated helpful linksfor young peopleto use. Responseswere
collected via the University of New South Wales' Research
Electronic Data Capture (REDCap), a secure web-based data
management and survey tool [43,44]. This tool was linked to
patients’ medical recordsto extract demographic and diagnostic
data

Theinclusion criteria of the study included young people aged
between 11 and 25 years who completed an EDMUS screen
upon presenting to the Campbelltown Hospital ED with amental
health concern. The exclusion criteria included young people
who presented to the Campbelltown Hospital ED, completed
an EDMUS screen, but had a medical record number that was
invalid or could not be ascertained, and young people outside
the age range of the study.

M easur ements

Demographics

Demographic and clinical characteristics, including age, gender,
educational status, Indigenous status, culturally and linguistically
diverse status, postcode, ethnicity, date and time of arrival and
departure at the ED, presenting problem, mode of arrival, mental
health diagnoses, discharge diagnoses, and referrals, were
investigated.

Problematic | nternet Behaviors—EDMUS

The EDMUSwas designed with aclinical purpose and not with
theintent of assigning scoresto items. Hence, thetotal EDMUS
score was not a metric of choice. Tetrachoric correlation
matrices (Multimedia Appendices 1 and 2) and dendrograms
(Multimedia Appendix 3) were constructed to assess
multicollinearity between variables. EDMUS items that most
highly correlated with each other were grouped into clustersto
test research questions 2 and 3. Cluster 1 included EDMUS
items 2,3, and 4; cluster 2 included EDMUS items 5,6,7, and
8; cluster 3 included EDMUS items 19 and 21; and cluster 4
included EDMUS items 20 and 22 (Figure 1). A “yes’ was
assigned to a cluster if participants answered “yes’ to any of
the items within the cluster. Items 9-18 were omitted from
further analysis as inaccurate recall was deemed to reduce the
reliability of responses, given that participants were asked to
recall events that occurred 12 months prior to the presentation
[45-48].

Mental Health Status

Mental health diagnoses from medical records were grouped
for ease of data analysis, following DSM-5 groupings. In
particular, anxiety disorders (n=57) comprised participantswith
generalized anxiety disorder (n=55) and socia anxiety (n=4).
Personality disorders (PDs; n=39) comprised those who had
cluster B traits (n=12), cluster C traits (n=3), antisocial PDs
(n=3), and borderline PDs (n=28). Only mental health diagnoses
with asample size above 12 were considered for further analysis,
representing at least 10% of those with mental health diagnoses
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in our sample. Multimedia Appendix 4 lists the range of mental
health diagnoses in our sample.

Statistical Analysis

Research question 1 was tested through a descriptive analysis
of participant responsesto each EDMUS item. Age and gender
differences for each EDMUS item were also evaluated.
Participantswere split into 3 age groups, from youngest to oldest
inequal incrementsfor ease of analysis: 11-15, 16-20, and 21-25
years of age.

Research question 2 was tested by performing a chi-square
analysis to test for differences in EDMUS responses across
different diagnostic categories for mental health and associated
concerns. P values from the Fisher exact test were used for
analyses with a sample size of lessthan 5 participants.

Research question 3 was tested by examining associations
between EDMUS clusters and subsequent ED presentations 3
months after their initial visit. Statistically significant clusters
and mental health diagnoses identified through chi-square
analysis were stratified through a binary logistic regression
model. This analysis aimed to evaluate the association with
readmission (defined as re-presenting to the ED within 3 months
of arecorded visit) after adjusting for confounders. A structured
equation model path analysis was constructed as a final model
showcasing the relationship between statistically significant
findings.

Statistical analyses were conducted on IBM SPSS Statistics 26
(IBM Corp) [49] and Stata (StataCorp LLC) [50]. For statistical
analyses, aP value <.05 was considered statistically significant.
Given the correlation of the variableswith each other, correcting
the P value based on the number of comparisons would have
increased the type-2 error. Therefore, multitesting corrections
for this proof-of-concept study were not conducted. After the
extraction of relevant datafrom medical records and coding for
analysis, there were 13 missing values. Since these comprised
less than 5% of the total number of cases, listwise deletion was
considered appropriate.

Ethics Approval

Ethical approval was obtained from the Human Research Ethics
Committee, South West Sydney Local Health District
(2021/ETH00321). Patients completed the measure as part of
a quality-improvement project rolled out internally by the
hospital, and their data was shared with researchers by the data
custodian as approved by the district’s ethics office. This did
not involve consent by individual clients but rather consent from
theinstitution for the use of their data, which was obtained.

Results

Respondents Characteristics

Baseline demographics of participants are presented in Table
1.
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Table 1. Demographics of respondents included in the study (N=149).

Demographic Value
Age (years), mean (SD); range 17.31(3.387); 11-25
Agegroup, n (%)
11-15 years 55 (36.9)
16-20 years 64 (42.3)
21-25 years 30(20.1)
Gender, n (%)
Male 56 (37.6)
Female 92 (61.7)
Other 1(0.7)
Age group by gender, n (%)
11-15 years, males 13(8.72)
11-15 years, females 42 (28.2)
11-15 years, other 0(0)
16-20 years, males 28 (18.9)
16-20 years, females 35(23.5)
16-20 years, other 1(0.67)
21-25 years, males 15(10.1)
21-25 years, females 15(10.1)
21-25 years, other 0(0)
Indigenous status, n (%)
Aboriginal 34 (22.8)
Torres Strait 1(0.70)
Neither 114 (76.5)

CALD? n (%)

Yes 2(1.30)
No 147 (98.7)

Decile (IRSD) 4.89

Mean (SD) 2.689

At least 1 psychiatric diagnosis, n (%)
Yes 120 (80.54)
No 29 (19.46)
Cluster 1 (yes) 18 (12.1)
Cluster 2 (yes) 18 (12.1)
Cluster 3 (yes) 37 (24.8)
Cluster 4 (yes) 32(215)

Morethan 1 mental health diagnosis
Yes 98 (65.8)
No 51 (34.2)
Cluster 1 (yes) 14 (9.40)
Cluster 2 (yes) 15(10.1)
Cluster 3 (yes) 31(20.8)
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Demographic

Vaue

Cluster 4 (yes)

35 (23.5)

8CALD: culturally and linguistically diverse.
BIRSD: index of relative socio-economic di sadvantage.

A total of 149 participants met the study criteria and were
included inthe analysis (Figure 2). Participants had amean age
of 17.3 (SD 3.39; range 11-25) years at the time of EDMUS
screening, were mostly female (n=92, 61.7%), not from an
Indigenous background (n=114, 76.5%), and presented

predominantly with suicide- or self-harm—related concerns and
behaviors (n=118, 79.2%). Among participants, 80.5% (n=120)
had a mental health diagnosis, of which depression (n=82,
55.0%) and anxiety (n=57, 38.3%) were most common.

Figure 2. Recruitment flowchart. ED: emergency department; EDMUS: emergency department media use screener; MRN: medical record number.

Analysis1: Rates of EDM US Responses

Table 2 summarizes EDMUS response rates by age and gender.
EDMUS item 19 (family concern) had the highest endorsement,
with 50 of 149 (33.6%) participantsresponding “yes,” followed
by item 10 (sharing suicidal content on the internet in the past
12 months; n=43, 28.9%) and item 20 (own concern about
internet use; Nn=39, 26.2%). Item 8 (experiencing problemswith
inappropriate, unwanted content) had the lowest “yes’ response
rate, with 5 of 149 (3.4%) participants responding “yes.”

https://formative.jmir.org/2023/1/e42986
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g Number of EDMUS questionnaires Number questionnaires excluded by invalid or
2 collected: 187 ~” | unidentifiable MRNS: 21
G
o
b
& ..
E . ; . Number of participants excluded by age: 1
g Valid EDMUS questionnaires: 166 * | Number of participants excluded due to more
E than one presentation to ED: 16
L i
% Number of EDMUS questionnaires
T‘:} included for analysis: 149

Among the 3 age groups, participants aged 11-15 and 16-20
years were most likely to endorse items. Female participants
affirmed EDMUS items more than male participants. Across
male and femal e participants, item 19 (family concern) had the
highest response rate in the age group of 11-15 years (63.6%,
n=35). Response rates decreased with age across genders, except
for cluster 2, which had peak response ratesin the age group of
21-25 years.
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Table 2. Emergency department media use screener (EDMUS) response rates (%) by age and gender.

Gender (yes), % Tota (yes), % Total popula
tion (yes), %

Female Mae

Age group (years) Total Age group (years) Total Age group (years)

11t0o15 16to20 21t0o25 11to15 16t020 21to25 11t015 16t020 21t0o25

EDMUS?items
1 14.63 20.00 20.00 17.58 30.77 17.86 6.67 17.86 18.52 18.75 13.33 174
2 11.90 11.43 13.33 11.96 15.38 10.71 0 8.93 12.73 10.94 6.67 10.7
3 14.29 8.57 13.33 11.96 30.77 10.71 0 12.50 18.18 9.38 6.67 121
4 14.29 17.14 6.67 14.13 30.77 7.14 0 10.91 18.18 12.50 345 12.8
5 14.29 0 6.67 7.61 23.08 0 0 5.36 16.36 0 3.33 6.70
6 11.90 8.57 6.67 9.78 15.38 357 0 5.36 12.73 6.25 3.33 8.10
7 9.76 571 6.67 7.69 15.38 0 6.67 5.36 1111 313 6.67 6.70
8 9.76 0 6.67 5.49 0 0 0 0 7.41 0 3.33 3.40
9 38.10 28.57 13.33 30.43 30.77 17.86 0 16.07 36.36 2344 6.67 24.8
10 42.86 3143 26.67 35.87 23.08 25.00 0 17.86 38.18 28.13 13.33 28.9
11 14.29 5.88 13.33 10.99 0 7.14 0 357 10.91 6.35 6.67 8.10
12 11.90 8.57 6.67 9.78 0 357 0 1.79 9.09 6.25 3.33 6.70
13 16.67 14.29 0 13.04 15.38 7.14 0 7.14 16.36 10.94 0 10.7
14 2143 11.43 6.67 1522 7.69 10.71 0 7.14 18.18 10.94 3.33 121
15 23.81 11.43 0 15.22 7.69 7.14 6.67 7.14 20.00 9.38 3.33 121
16 9.52 14.29 7.14 10.99 7.69 7.14 6.67 7.14 9.09 10.94 6.90 9.40
17 38.10 22.86 6.67 27.17 30.77 10.71 6.67 14.29 36.36 17.19 6.67 22.1
18 9.52 2.86 0 5.43 7.69 0 6.67 357 9.09 1.56 3.33 4.70
19 61.90 11.43 13.33 34.78 69.23 25.93 6.67 30.91 63.64 19.05 10.00 33.6
20 41.46 14.29 13.33 26.37 46.15 28.57 6.67 26.79 42.59 20.31 10.00 26.2
21 43.90 11.43 6.67 25.27 53.85 14.29 6.67 21.43 46.30 14.06 6.67 24.2
22 36.59 14.29 6.67 23.08 30.77 7.14 6.67 12.50 35.19 12.50 6.67 195
23 34.15 17.14 6.67 23.08 30.77 21.43 6.67 19.64 33.33 18.75 6.67 215
24 24.39 8.57 0 14.29 15.38 357 0 5.36 2222 6.25 0 10.7
EDMUS clusters

1 238 20.0 174 20.7 385 10.7 0 14.3 27.3 15.6 6.67 18.1
2 31.0 114 10.7 21.7 385 3.60 6.67 125 34.0 7.81 133 18.1
3 66.7 14.3 121 38.0 69.2 25.0 6.67 304 67.3 20.3 10.0 35.6
4 452 20.0 12.8 304 46.2 28.6 0 26.8 46.3 25.0 10.0 295

S8EDMUS: emergency department media use screener.

Analysis 2: Associations With Background Mental

Health Diagnoses

Participant Well-being

The prevalence of mental health diagnoses in accordance with
EDMUS clusters is summarized in Table 3. A total of 36

medical records of participants (Multimedia Appendix 2). After
grouping similar disorders into broader diagnostic categories
and excluding diagnoses with fewer than 12 participants, 7
mental health categories remained. These were depression,
anxiety disorders, PD, posttraumatic stress disorder (PTSD),
ADHD, autism spectrum disorder, and oppositional defiant
disorder.

different mental health diagnoses were extracted from the
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Table 3. Emergency department media use screener (EDMUS) cluster responses and chi-square or Fisher exact test results by mental health history of

participants.

EDMUS?items (total “yes’ responses) Depression  Anxiety disorders  PDP PTSD® ADHDY ASDE obDf

Cluster 1 (n=27)
Response rate, n (%)9 13 (15.9) 9(15.8) 7(17.9)  2(7.14) 6 (21.4) 6(27.3) 4(25.0)
Chi-square or Fisher exacttest (P .43 .56 97 A1 .61 .23 49
value)

Cluster 2 (n=27)
Response rate, n (%) 13(15.9) 13(22.8) 6 (15.4) 6(21.4) 7(25.0) 2(9.10) 3(18.7)
Chi-square or Fisher exacttest (P .42 27 .63 .60 31 .37 1.00
value)

Cluster 3 (n=53)
Response rate, n (%) 30 (36.6) 24 (42.1) 8(20.5) 7(25.0) 11 (39.3) 9 (40.9) 7(43.8)
Chi-square or Fisher exact test (P .78 19 on 27 .65 .57 47
value)

Cluster 4 (n=44)
Response rate, n (%) 25 (30.5) 19 (33.3) 7(17.9) 4(14.3) 8(28.6) 9 (40.9) 4(25.0)
Chi-square or Fisher exact test (P .82 45 06" o7" 88 21 78
value)

Total participants, n (%) 82 (55.0) 57 (38.3) 39(26.2) 28(18.8) 28(18.8) 22 (14.8) 16 (10.7)

3EDMUS: emergency department media use screener.

bpD: personality disorder.

®PTSD: posttraumatic stress disorder.

4ADHD: attention-deficit/ hyperactive disorder.

€ASD: autism spectrum disorder.

fopp: oppositional defiant disorder.

9Percentage of total participants with each mental health diagnoses.
Pvalues considered for further anal ysSis.

Among participants, 80.5% (n=120) had at least 1 psychiatric
diagnosis and 65.8% (n=98) had more than 1 psychiatric
diagnosis recorded, with depression being the most common
(n=82, 55%), followed by anxiety disorders (n=57, 38.3%) and
PD (n=39, 26.2%).

Chi-square Analysis

Table 3 presents chi-square analyses between each EDMUS
cluster and mental health diagnoses. A statistically significant
association between PD and cluster 3 (P=.02) was found.

https://formative.jmir.org/2023/1/e42986

Analysis 3: Predicting Readmission
From our sample, 58 (38.9%) participants presented to the ED

within 3 months of their initial EDMUS screen, of whom 53
(91.4%) presented with mental health—related concerns.

Table 4 reports the binary logistic regression models after
stratifying significant mental health diagnoses and clusters.
Participants without PD whose families were not concerned
about their internet use (cluster 3) and participants without
PTSD who were concerned about their own internet use (cluster
4) were more likely to present to an ED subsequently (P=.02;
P=.05).
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Table4. Stratification of clusters and mental health diagnoses.

B Significance Exp (B) 95% ClI

PD2 (no)°

Cluster 1 -0.244 0.716 0.784 0.211-2.908

Cluster 2 0.543 0421 1721 0.459-6.455

Cluster 3 -1.551 0.024 0.212 0.055-0.813

Cluster 4 0.760 0.226 2.139 0.624-7.332
PD (yes)

Cluster 1 —20.335 0.999 0 0

Cluster 2 —20.004 0.999 0 0

Cluster 3 —20.327 0.999 0 0

Cluster 4 79.495 0.998 3.343E+34 0
PTSDC (no)?

Cluster 1 -0.120 0.837 0.887 0.283-2.780

Cluster 2 —0.457 0.517 0.633 0.159-2.520

Cluster 3 —0.948 0.134 0.387 0.112-1.339

Cluster 4 1151 0.053 3.162 0.985-10.151
PTSD (yes)

Cluster 1 21.421 0.999 2.009E+9 0

Cluster 2 —0.436 0.688 0.647 0.077-5.442

Cluster 3 22.076 0.999 0 0

Cluster 4 -0.132 1.000 0.876 0

3PD: personality disorder.

PModel statistics: the model s gnificantly (P=.001) predicted readmission, capturing 54.6% (Nalgelkerke R2=0.546) of the variancein the outcome. The
Hosmer and Lemeshow test of goodness of fit was not significant (P=.99) indicating an adequate fit to the data.

®PTSD: posttraumatic disorder.

dModel statistics: The model si gnificantly (P=.03) predicted readmission, capturing 42.0% (Nalgelkerke RZ:O.420) of thevariancein the outcome. The
Hosmer and Lemeshow test of goodness of fit was not significant (P=.38) indicating an adequate fit to the data.

The path analysis (Figure 3, Table 5) revealed that cluster 3 the outcome. A positive B coefficient suggests that an increase
(P=.009), cluster 4 (P=.02), PD (P=.003), and PTSD (P=.048) inthepredictor variableincreasesthelikelihood of the outcome,
were independent predictors for readmission. whereas a negative B coefficient suggests that an increase in
the predictor variable decreases the likelihood of the outcome
(eg, aparticipant with PD islesslikely to answer “yes’ to cluster
3).

The arrows in Figure 3 suggest directions of associations with
variables. The B coefficient suggests the degree of change in
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Figure 3. Structured equation model path analysis. PD: personality disorder; PTSD: posttraumatic disorder.
o 00| Cluster 3
0.81
-0.110 0.252
0.85
pD *°
0.231 . .
1 Readmission
0.57
0.48 0.157
1
-0.120
0.230
Cluster 4
—
0.99 0.71
Table 5. Structured equation model path analysis.?
B P value 95% ClI

PD® _, Cluster 3 -0.11 .07 -0.2381t0 0.019

Cluster 3 -0.25 .009 —0.441 to -0.062

Cluster 4 0.23 .02 0.039t0 0.419

PD 0.23 .003 0.077 t0 0.385

PTSD® _, Readmission 0.16 .048 0.001t00.313

PTSD - Cluster 4 -0.12 .07 —0.247 to 0.008

3Mode statistics: )(22:2.661, P=.26, suggesting a good fit of the model to the data. The root mean squared error values were <0.05, indicating a close
fit of the model to the data, and the Comparative Fit Index and Tucker-Lewis index values were >0.95, indicating a very good fit of the model to the

data.
bpD: personality disorder.
®PTSD: posttraumatic stress disorder.

Discussion

Principal Findings

From our sample, 17.4% (n=26) presented to the ED with an
internet use—related presentation. The EDMUS did not correlate
with any mental health diagnosis. However, having arecorded
diagnosis of PD or PTSD were strong independent predictors
of readmission. While studies endorse the idea that having a
PD isapredictor of readmission [51-53], our finding that PTSD
isareadmission predictor contradicts the scarce literature [54].

https://formative.jmir.org/2023/1/e42986
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EDMUS Item Endor sement

Participants aged 11-15 years were more likely to endorse
EDMUS items. Prior studies have demonstrated that younger
adolescentsaremorelikely to engagein harm-advocating digital
content [55,56], while older age groups are more likely to post
about positive experiences on the internet [57]. Some studies
have also reveal ed that while older teenagers are more likely to
use social media [58,59] and have more prevalent digital
exposure to self-harm or suicide content [55], younger
adolescents are more likely to reflect negatively about their
negative digital experiences[59] and hence may be more likely
to report them. This suggeststhat younger adolescentsare more
vulnerable to harmful digital content and may exhibit
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problematic internet behaviors that can be identified through
internet use screening.

Female participantswere morelikely to endorse EDMUS items
compared to male participants. Previous findings suggest that
female participants are more likely to use social media and to
have anegative digital experience [57]. Female participantsare
aso more likely to engage in self-harm, with self-harm
presentations in female participants aged 10-24 years almost
twice that of young male participants of the same age [60].
Interestingly, cluster 2 was highly endorsed by female
participants, except in the age group of 11-15 years. Our data
showed higher “yes’ responses among female participants,
especially for item 8 (experiencing problemswith inappropriate,
unwanted content), endorsed by 5.49% (n=5) of female
participants but by no male participants. This may be due to
female participants being more likely to report negative digital
experiences [59], including cyberbullying, and be negatively
impacted by them [58,61]. However, it could also be the effect
of having morefemale participantsin this sample. Nevertheless,
it isimportant to note such gender differences while screening,
considering that low response rates by male participants may
not necessarily reflect their intact mental well-being and may
be aresult of asocial desire to be perceived as such.

Among the clusters investigated, cluster 3 had the highest
endorsement, especially among younger participants. This is
supported by literature indicating that parental concern and
awareness of web-based activity decrease with age [58].
However, high response rates among younger participants may
aso be the effect of having a lower proportion of
21-25-year-olds in our sample compared to 11-15 and
16-20-year-olds. Nevertheless, familial awareness of internet
behaviors would be valuable in various aspects, regardless of
age, by mitigating risky behaviors early and providing
monitoring and support, including access to interventions, and
possibly improving health outcomes.

Associations With Background Mental Health
Diagnoses

Overall, “yes’ responsesfor EDMUSitemsweregeneraly low.
Therewere statistically significant associations between cluster
3 and PD. This may have been the influence of selection bias
dueto the mental health of participants at screening. Given that
in our sample, 79% (n=118) presented to the ED with suicidal
ideation or attempt and 55% (n=82) had depression, it islikely
that this biased the range of recorded mental health diagnoses
in the sample toward internalizing presentations. Research
suggests this association between internalizing behaviors as
psychologica difficulties and having negative self-schemas is
likely to lead to higher web-based risk-taking [62], including
methods of self-harm or suicide [56,63]. However, the low
endorsement of EDMUS items in our sample may be a result
of individual preferences not to disclose negative behaviors to
preserve self-esteem. Given that data collection was completed

https://formative.jmir.org/2023/1/e42986

Dullur et d

during the COVID-19 pandemic, the effects of the lockdown
may haveimpacted the mental health of participantsand affected
their EDMUS responses. While participants with depression
may engage in more risky internet behavior, the influence of
social desirability biases may result in lower “yes’ response
rates. Hence, any indication of poorer mental well-being should
not be disregarded but rather explored further.

Participants with PD were less likely to answer yesto cluster 3
items about parental concern. Research on PD and its
associations with parental concern and excessive internet use
have been conducted in the context of internet addiction, using
the scales mentioned previously [64-66]. Low parental concern
was shown to increase the likelihood of internet addiction [67],
possibly due to a lack of family support exacerbating the
negative emotionality seen in individuals with PD and making
them more susceptible to internet overuse [66,68]. Thismay be
due to the challenges that come with the nature of the disorder
itself, wherefamiliesarelesslikely to get along with individuals
with PD because of their personality characteristics. Emotional
support from both parents would increase their child's
self-esteem, in turn reducing the risk of being addicted to the
internet [65]. While parental concern was measured in the
EDMUS, there is no indication of how this was perceived by
participants—whether alow yes response was an indication of
poor emotional support or astheir internet use not being a cause
for concern. Yet, previous research hasfound that 84% of people
with PD retrospectively describe experiences of biparental
neglect [67]. Hence, clinically, these findings may have some
importance, aslow EDMUS responses may be an indication of
underlying psychopathology or poor social supports.

Readmission

Our final model suggests that while individuals with PD were
more likely to re-present to the ED, their response to cluster 3
itemswas not statistically significant in predicting readmission.
Individuals without PD and whose families had no concern
about their internet use were more likely to re-present to the
ED, suggesting that cluster 3 was a stronger independent
predictor. Figure 4 summarizes these findings in the context of
current literature. Studies on psychiatric diagnoses as possible
predictors of readmission reveal increasing readmission rates
associated with PD or affective disorders [51-53]. While
research endorses that poor emotiona support in general
increases the likelihood of readmission, especially among
individualswith psychiatric diagnoses[67,69], literature specific
to family concern over internet use and readmission islacking.
Hence, these exploratory findings may address this knowledge
gap. Similarly, theinteraction between low family concern over
internet use, readmission, and PD specifically has not been
explored previously. While our findings suggest that these
variables were independent predictors of readmission, further
research on this specific interaction is needed to confirm our
findings.
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Figure 4. Venn diagrams summarizing our findingsin the context of the current literature. PTSD: posttraumatic disorder.
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Further, a recorded history of PTSD was an independent
predictor for readmission, contradicting the scarce emerging
evidence. One meta-analysis on predictors of psychiatric
readmission in children and adol escents found that while abuse
and neglect were predictors for readmission in youth with
externalizing disorders, having a history of PTSD was not a
predictor for readmission [54]. While this study was done in
the context of psychiatric in-patient readmission and in patients
aged below 18 years, another study in the ED context in this
age group seems to support their results[70]. It is possible that
the recorded history of PTSD in our study may have reflected
a history of abuse or neglect, which may have driven the
statistical significance seen in our findings. Furthermore,
participants in similar studies may have presented with PTSD
and subsequently been readmitted, compared to primarily
presenting with adepressive episode asin our study, with PTSD
as a comorbidity. Nevertheless, given the degree of bhias
disclosed in studies within the meta-analysis, further research
with larger sample sizesis required to clarify the relationships
observed, including whether a history of complex
psychopathology may increase the likelihood of a distressed
individual re-presenting to the ED.

Our results suggest that posting about suicide was not predictive
of readmission. This suggests that posting about suicide does
not necessarily result in a suicidal act, contradicting previous
research that has reported that accessing prosuicidal content
increases the likelihood of suicidality [71]. However, recent
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studies question the usefulness of this information given the
low validity of using search volumesto predict suicidal activity.
For example, suicide-related terms used on theinternet in Italy
are more likely to be related to bereavement or curiosity than
suicidality [72,73]. This highlights the need for clinical
interviews in the future, as assumptions made through the
detection of internet access may be flawed or misinterpreted.

Given that none of the other EDMUS clusters were predictive
of readmission, this suggests how unpredictable mental health
can be. Without follow-ups, it is difficult to know the rates of
false-negatives and whether these had any impact on our
findings. Hence, implementing screening or reviews at different
time points may be valuable in assessing the risk posed by
problematic internet behaviorsfor readmission andinidentifying
those individuals most at risk.

Strengths and Limitations

To our knowledge, the EDMUS isone of thefirst toolsto assess
excessive internet use holistically, looking at patterns of
behavior as opposed to a narrow focus on either internet
addiction or suicide. Thisaddsto itsstrength in raising valuable
guestions on excessive internet use and related behaviors. The
EDMUS can provide clinicians with a better understanding of
their patients’ behaviors and theinternet’s underlying influence,
hence potentially being a point of acute intervention for risk to
others; for example, 6.7% (n=10) of our participants reported
having planned self-harm or suicide with someone else.
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Furthermore, the EDMUS can be used as a means to facilitate
conversations between patients and families, allowing for better
matching of interventions and supports alongside
implementation of risk-mitigating strategies.

Our sample had its strengths in being naturalistic, with
participants seeking help, hence having high ecological validity.
Our analysis was thorough, with the implementation of further
teststo confirm our findings and provide valuable insights into
risk profiles and problematic internet behaviors that can be
incorporated clinically. The EDMUS generated links to help
young people after discharge, in line with the recommendation
for novel web-based help approaches from Biddle et a [36],
adding to its strengths.

In hindsight, there were several modifications that would have
strengthened the EDMUS and have been considered for future
versions. Redesigning the EDMUS with appropriate recall
intervals and using a Likert scale for adimensional rather than
categorical assessment would allow for a better measure of risk
and improve the reliability of responses.

Dullur et d

No causal relationships and directions of association can be
established between variables due to the cross-sectional design
of the study. In the future, having a larger sample size and
conducting longitudinal studieswould be valuablein exploring
these associations further, especially between perceived and
actual family support. The impact of the COVID-19 pandemic
on the participants was not measured through the EDMUS and
may haveinfluenced an increase in mental health presentations
to the ED and responses to the EDMUS.

Conclusions

The EDMUSisatool with potential for identifying problematic
internet behaviorsin young people. It also offersthe opportunity
for early intervention and the potential prevention of more
entrenched difficulties. Identifying how young people access
harm-advocating digital content may aso be valuable in
eliminating access and improving health outcomes. This study
has reiterated that understanding a participant’s risk profile
involves exploring their social supports, among other attributes.
Assessing the usefulness of the EDMUS through follow-ups
would be valuable in understanding the impact of its
implementation.
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Abbreviations

ADHD: attention-deficit/hyperactive disorder

DSM-5: Diagnostic and Statistical Manual of Mental Disorders
ED: emergency department

EDMUS: emergency department media use screener

PD: personality disorder

PTSD: posttraumatic stress disorder
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