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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: This cross-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 items were grouped into clusters for analysis using chi-square tests, binary logistic regression, and path analyses.

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

Conclusions: Although a history of complex psychopathology increases the likelihood of subsequent ED presentations, its links
to internet use–related behaviors are 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.
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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 billion 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 illness in 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
Statistical 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 its narrowness in describing only risky behaviors
displayed by internet users [13-17], other terms used 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 individual spending excessive time watching
educational videos could score the same as an 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 functional 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 seems to 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 phobia or anxiety, and obsessive-compulsive
symptoms [26-28]. Furthermore, digital platforms provide

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
Reasons Why [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 a large 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 supports to minimize harm from problematic internet
behaviors and are vital next steps in addressing this knowledge
gap [38-40].

The emergency department media use screener (EDMUS) is a
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).

Research Objectives and Questions
The study had 3 primary research questions concerning
adolescents aged 11-25 years. They were as follows:

1. What are the rates of participant responses to each EDMUS
item?

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

3. Do EDMUS responses and 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.

• Ascertaining whether patterns of media use 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 links for young people to use. Responses were
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 records to extract demographic and diagnostic
data.

The inclusion 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 a mental
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.

Measurements

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 Internet Behaviors—EDMUS
The EDMUS was designed with a clinical purpose and not with
the intent of assigning scores to items. Hence, the total 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 clusters to
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 participants with
generalized anxiety disorder (n=55) and social 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 a sample size above 12 were considered for further analysis,
representing at least 10% of those with mental health diagnoses

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 responses to each EDMUS item. Age and gender
differences for each EDMUS item were also evaluated.
Participants were split into 3 age groups, from youngest to oldest
in equal increments for 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 less than 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 a recorded 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, a P value <.05 was considered statistically significant.
Given the correlation of the variables with 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 data from 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
the institution for the use of their data, which was obtained.

Results

Respondents’ Characteristics
Baseline demographics of participants are presented in Table
1.

JMIR Form Res 2023 | vol. 7 | e42986 | p. 4https://formative.jmir.org/2023/1/e42986
(page number not for citation purposes)

Dullur et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

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


Table 1. Demographics of respondents included in the study (N=149).

ValueDemographic

17.31 (3.387); 11-25Age (years), mean (SD); range

Age group, n (%)

55 (36.9)11-15 years

64 (42.3)16-20 years

30 (20.1)21-25 years

Gender, n (%)

56 (37.6)Male

92 (61.7)Female

1 (0.7)Other

Age group by gender, n (%)

13 (8.72)11-15 years, males

42 (28.2)11-15 years, females

0 (0)11-15 years, other

28 (18.8)16-20 years, males

35 (23.5)16-20 years, females

1 (0.67)16-20 years, other

15 (10.1)21-25 years, males

15 (10.1)21-25 years, females

0 (0)21-25 years, other

Indigenous status, n (%)

34 (22.8)Aboriginal

1 (0.70)Torres Strait

114 (76.5)Neither

CALDa, n (%)

2 (1.30)Yes

147 (98.7)No

4.89Decile (IRSDb)

2.689Mean (SD)

At least 1 psychiatric diagnosis, n (%)

120 (80.54)Yes

29 (19.46)No

18 (12.1)Cluster 1 (yes)

18 (12.1)Cluster 2 (yes)

37 (24.8)Cluster 3 (yes)

32 (21.5)Cluster 4 (yes)

More than 1 mental health diagnosis

98 (65.8)Yes

51 (34.2)No

14 (9.40)Cluster 1 (yes)

15 (10.1)Cluster 2 (yes)

31 (20.8)Cluster 3 (yes)
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ValueDemographic

35 (23.5)Cluster 4 (yes)

aCALD: culturally and linguistically diverse.
bIRSD: index of relative socio-economic disadvantage.

A total of 149 participants met the study criteria and were
included in the analysis (Figure 2). Participants had a mean 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.

Analysis 1: Rates of EDMUS 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%) participants responding “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; n=39, 26.2%). Item 8 (experiencing problems with
inappropriate, unwanted content) had the lowest “yes” response
rate, with 5 of 149 (3.4%) participants responding “yes.”

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 female 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 rates in 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.

Total popula-
tion (yes), %

Total (yes), %Gender (yes), %

MaleFemale

Age group (years)TotalAge group (years)TotalAge group (years)

21 to 2516 to 2011 to 1521 to 2516 to 2011 to 1521 to 2516 to 2011 to 15

EDMUSa items

17.413.3318.7518.5217.866.6717.8630.7717.5820.0020.0014.631

10.76.6710.9412.738.93010.7115.3811.9613.3311.4311.902

12.16.679.3818.1812.50010.7130.7711.9613.338.5714.293

12.83.4512.5018.1810.9107.1430.7714.136.6717.1414.294

6.703.33016.365.360023.087.616.67014.295

8.103.336.2512.735.3603.5715.389.786.678.5711.906

6.706.673.1311.115.366.67015.387.696.675.719.767

3.403.3307.4100005.496.6709.768

24.86.6723.4436.3616.07017.8630.7730.4313.3328.5738.109

28.913.3328.1338.1817.86025.0023.0835.8726.6731.4342.8610

8.106.676.3510.913.5707.14010.9913.335.8814.2911

6.703.336.259.091.7903.5709.786.678.5711.9012

10.7010.9416.367.1407.1415.3813.04014.2916.6713

12.13.3310.9418.187.14010.717.6915.226.6711.4321.4314

12.13.339.3820.007.146.677.147.6915.22011.4323.8115

9.406.9010.949.097.146.677.147.6910.997.1414.299.5216

22.16.6717.1936.3614.296.6710.7130.7727.176.6722.8638.1017

4.703.331.569.093.576.6707.695.4302.869.5218

33.610.0019.0563.6430.916.6725.9369.2334.7813.3311.4361.9019

26.210.0020.3142.5926.796.6728.5746.1526.3713.3314.2941.4620

24.26.6714.0646.3021.436.6714.2953.8525.276.6711.4343.9021

19.56.6712.5035.1912.506.677.1430.7723.086.6714.2936.5922

21.56.6718.7533.3319.646.6721.4330.7723.086.6717.1434.1523

10.706.2522.225.3603.5715.3814.2908.5724.3924

EDMUS clusters

18.16.6715.627.314.3010.738.520.717.420.023.81

18.113.37.8134.012.56.673.6038.521.710.711.431.02

35.610.020.367.330.46.6725.069.238.012.114.366.73

29.510.025.046.326.8028.646.230.412.820.045.24

aEDMUS: 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
different mental health diagnoses were extracted from the

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.
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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.

ODDfASDeADHDdPTSDcPDbAnxiety disordersDepressionEDMUSa items (total “yes” responses)

Cluster 1 (n=27)

4 (25.0)6 (27.3)6 (21.4)2 (7.14)7 (17.9)9 (15.8)13 (15.9)Response rate, n (%)g

.49.23.61.11.97.56.43Chi-square or Fisher exact test (P
value)

Cluster 2 (n=27)

3 (18.7)2 (9.10)7 (25.0)6 (21.4)6 (15.4)13 (22.8)13 (15.9)Response rate, n (%)

1.00.37.31.60.63.27.42Chi-square or Fisher exact test (P
value)

Cluster 3 (n=53)

7 (43.8)9 (40.9)11 (39.3)7 (25.0)8 (20.5)24 (42.1)30 (36.6)Response rate, n (%)

.47.57.6527.02h.19.78Chi-square or Fisher exact test (P
value)

Cluster 4 (n=44)

4 (25.0)9 (40.9)8 (28.6)4 (14.3)7 (17.9)19 (33.3)25 (30.5)Response rate, n (%)

.78.21.88.07h.06h.45.82Chi-square or Fisher exact test (P
value)

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

aEDMUS: emergency department media use screener.
bPD: personality disorder.
cPTSD: posttraumatic stress disorder.
dADHD: attention-deficit/hyperactive disorder.
eASD: autism spectrum disorder.
fODD: oppositional defiant disorder.
gPercentage of total participants with each mental health diagnoses.
hValues considered for further analysis.

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.

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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Table 4. Stratification of clusters and mental health diagnoses.

95% CIExp (B)SignificanceB

PDa (no)b

0.211-2.9080.7840.716–0.244Cluster 1

0.459-6.4551.7210.4210.543Cluster 2

0.055-0.8130.2120.024–1.551Cluster 3

0.624-7.3322.1390.2260.760Cluster 4

PD (yes)

000.999–20.335Cluster 1

000.999–20.004Cluster 2

000.999–20.327Cluster 3

03.343E+340.99879.495Cluster 4

PTSDc (no)d

0.283-2.7800.8870.837–0.120Cluster 1

0.159-2.5200.6330.517–0.457Cluster 2

0.112-1.3390.3870.134–0.948Cluster 3

0.985-10.1513.1620.0531.151Cluster 4

PTSD (yes)

02.009E+90.99921.421Cluster 1

0.077-5.4420.6470.688–0.436Cluster 2

000.99922.076Cluster 3

00.8761.000–0.132Cluster 4

aPD: personality disorder.
bModel statistics: the model significantly (P=.001) predicted readmission, capturing 54.6% (Nalgelkerke R2=0.546) of the variance in the outcome. The
Hosmer and Lemeshow test of goodness of fit was not significant (P≥.99) indicating an adequate fit to the data.
cPTSD: posttraumatic disorder.
dModel statistics: The model significantly (P=.03) predicted readmission, capturing 42.0% (Nalgelkerke R2=0.420) of the variance in 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
(P=.009), cluster 4 (P=.02), PD (P=.003), and PTSD (P=.048)
were independent predictors for readmission.

The arrows in Figure 3 suggest directions of associations with
variables. The B coefficient suggests the degree of change in

the outcome. A positive B coefficient suggests that an increase
in the predictor variable increases the likelihood of the outcome,
whereas a negative B coefficient suggests that an increase in
the predictor variable decreases the likelihood of the outcome
(eg, a participant with PD is less likely to answer “yes” to cluster
3).
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Figure 3. Structured equation model path analysis. PD: personality disorder; PTSD: posttraumatic disorder.

Table 5. Structured equation model path analysis.a

95% CIP valueB

–0.238 to 0.019.07–0.11PDb → Cluster 3

–0.441 to –0.062.009–0.25Cluster 3

0.039 to 0.419.020.23Cluster 4

0.077 to 0.385.0030.23PD

0.001 to 0.313.0480.16PTSDc → Readmission

–0.247 to 0.008.07–0.12PTSD → Cluster 4

aModel statistics: χ2
2=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.
cPTSD: 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 a recorded
diagnosis of PD or PTSD were strong independent predictors
of readmission. While studies endorse the idea that having a
PD is a predictor of readmission [51-53], our finding that PTSD
is a readmission predictor contradicts the scarce literature [54].

EDMUS Item Endorsement
Participants aged 11-15 years were more likely to endorse
EDMUS items. Prior studies have demonstrated that younger
adolescents are more likely to engage in 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 revealed 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 suggests that younger adolescents are 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 participants were more likely to endorse EDMUS items
compared to male participants. Previous findings suggest that
female participants are more likely to use social media and to
have a negative digital experience [57]. Female participants are
also 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 problems with 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 more female participants in this sample. Nevertheless,
it is important 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 a result of a social 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
also 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” responses for EDMUS items were generally low.
There were statistically significant associations between cluster
3 and PD. This may have been the influence of selection bias
due to 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 is likely
that this biased the range of recorded mental health diagnoses
in the sample toward internalizing presentations. Research
suggests this association between internalizing behaviors as
psychological 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

during the COVID-19 pandemic, the effects of the lockdown
may have impacted the mental health of participants and 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 yes to 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]. This may be
due to the challenges that come with the nature of the disorder
itself, where families are less likely 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 a low yes response was an indication of
poor emotional support or as their internet use not being a cause
for concern. Yet, previous research has found that 84% of people
with PD retrospectively describe experiences of biparental
neglect [67]. Hence, clinically, these findings may have some
importance, as low 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
items was 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 emotional support in general
increases the likelihood of readmission, especially among
individuals with psychiatric diagnoses [67,69], literature specific
to family concern over internet use and readmission is lacking.
Hence, these exploratory findings may address this knowledge
gap. Similarly, the interaction 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 findings in the context of the current literature. PTSD: posttraumatic disorder.

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 adolescents 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 a depressive episode as in our study, with PTSD
as a comorbidity. Nevertheless, given the degree of bias
disclosed in studies within the meta-analysis, further research
with larger sample sizes is 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

studies question the usefulness of this information given the
low validity of using search volumes to predict suicidal activity.
For example, suicide-related terms used on the internet 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 behaviors for readmission and in identifying
those individuals most at risk.

Strengths and Limitations
To our knowledge, the EDMUS is one of the first tools to assess
excessive internet use holistically, looking at patterns of
behavior as opposed to a narrow focus on either internet
addiction or suicide. This adds to its strength in raising valuable
questions on excessive internet use and related behaviors. The
EDMUS can provide clinicians with a better understanding of
their patients’behaviors and the internet’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
tests to 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 al [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 a dimensional rather than
categorical assessment would allow for a better measure of risk
and improve the reliability of responses.

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 studies would be valuable in 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 have influenced an increase in mental health presentations
to the ED and responses to the EDMUS.

Conclusions
The EDMUS is a tool with potential for identifying problematic
internet behaviors in young people. It also offers the opportunity
for early intervention and the potential prevention of more
entrenched difficulties. Identifying how young people access
harm-advocating digital content may also 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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