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1. Why do we need to assess PUI?
Problematic use of the Internet (PUI): 

an umbrella term incorporating a range of repetitive impairing
behaviours including excessive and compulsive video gaming, 
compulsive sexual behaviour, buying, gambling, streaming or 

social networks use. 

Psychiatry is beginning to acknowledge PUI and 
Internet Gaming Disorder is listed as a candidate 

mental disorder in need of further study in the 
Diagnostic and Statistical Manual (DSM-5) (2013).
Gaming Disorder is being actively considered by 
the International Classification of Diseases (ICD) 
for inclusion in the section of disorders due to 

addictive behaviours in the upcoming 11th 
Edition. Gaming Disorder has recently been 
included in the ICD-11 version released to 

Member States.



Currently 109 
participants 
from 37 
countries



• Earlier onset of behavioral/substance dependence seems to predict greater addiction 
severity, morbidity, and multiple addictive disorders.

• Disability impact implies the need of a social effort to contain the potential misuse of the 
Internet and the diffusion of concerning behaviors. The emergence of an appetitive 
behavior that is legal, and apparently not dangerous, such as excessive Internet use, cannot 
be considered only an incorrect lifestyle, because it may be a hidden threat, especially for 
younger populations.

Pallanti et al. (2006) CNS Spectrums



PUI Comorbidity and gender
• Among the participants, 5.4% was found to 

be Internet addicted, as indicated by the 
IAS. 

• Male students had higher mean IAS total 
scores compared with females. 

• Symptoms of Internet-addicted adolescents 
usually reported were: lying, difficulty in 
stopping Internet use, irritation and anger, 
increasing time invested in Internet use, 
difficulty in maintaining steady study habits 
or everyday functions, and the occurrence of 
health problems.

• Impairment in family and social activity 
due to Internet abuse have already been 
reported.

• Other researchershave suggested an 
association between Internet use and 
psychological states or mood: a significant 
correlation between adolescent depression 
and suicidal ideation has been reported. PallanC et al. (2006) CNS Spectrums



• High rates of psychiatric comorbidity, particularly behavioral, anxiety and mood 
disorders were found in young subjects with IA. 

• All subjects had at least one and 88.3% (n = 53) had at least two comorbid
psychiatric disorders. 

• Presence of psychiatric disorders may affect the management/prognosis of IA, 
assessment should include that for other psychiatric disorders. 

• ADHD and particularly sluggish cognitive tempo 
appear to be one of the major comorbidities

• The relevance of the attentional deficit in IA is
extremely relevant and deserve further
investigation in a dedicated context.



Disability and long-term impact of PUI

• PUI may have mental and physical health consequences: 
functional impairment including loss of productivity (or 
reduced scholastic achievement), and mental health sequelae
including mood and anxiety disorders.

• Sleep disturbances
• Depression
• Social anxiety
• Substance abuse



Predictors of PUI
The majority of the 
findings converged with 
males being at higher risk.

The links between PUI and 
anxiety, social anxiety, 
depression and general 
psychological distress have
been examined mainly as
predictors, and less as
potential consequences of 
PUI.

In terms of protective
factors, positive adolescent
development and higher
basic psychological needs
satisfaction were
associated with lower PUI. Anderson et al. (2016) Int J Adolesc Youth



2. How to assess PUI in young
population

• Several different scale, no cleaar consensus due to the 
different definition of PUI. All self-report instruments.

Anderson et al. (2016) Int J Adolesc Youth

• The most widely used instruments in longitudinal IU and PUI 
research were
– the Internet Addiction Test (IAT), 
– the Compulsive Internet Use Scale (CIUS) and 
– the Chen Internet Addiction (CIAS). 



Instruments to assess PUI
• The IAT, the CIUS and the CIAS converge at four main points in 

terms of the PUI operationalization. 
1. They conceive PUI on a continuum from minimum to maximum 

symptoms. 
2. They highlight that PUI impacts both the individuals, as well as the 

interplay between the individuals and their context. 
3. They all apply Likert-scales. 
4. They have all been used with community and not exclusively with 

clinical samples. 

Anderson et al. (2016) Int J Adolesc Youth

These all are clinical assessment tool: what is
needed for the future is the development of 
RDoC based ra=ng scales that inform about

trajectories of the disorder.



RDoC based assessment
• NIMH advocates the use of RDoC

classifying mental disorders based on 
dimensions of observable behavior and 
neurobiological measures.

• Consequently, IGD should be classified
on its underlying neurobiology, as well
as its subjective symptom experience. 

• The need to identify a neurobiological
assessment tool to investigate RDoC
dimensions related to PUI.

Adolescents with IGD were found to have
a higher activity in the
superior medial frontal gyrus, right 
anterior cingulate cortex (ACC), right 
superior and middle frontal gyrus, the left
inferior parietal lobule, the left precentral
gyrus, and the left precuneus and cuneus, 
indicating worse response-inhibition and 
impaired prefrontal cortex (PFC) 
functioning given previous research as
shown that the left frontoparietal
network is responsible for response
inhibition. 



Internet usage and
brain development

• Internet is a cultural tool that influences cognitive processes and an environmental
stimulus that contributes to the formation of specific cognitive architecture. 

• Computer use is interactive, with visual input and manual (i.e. tactile-kinaesthetic).

Johnson (2006). Internet use and cognitive development: a theoretical framework. E-learning. 



Caffeine effects on children brain
• Regular caffeine 

consump1on in young
subjects is associated with 
later bed1mes and shorter
1me in bed.

• Caffeine-consuming subjects
reveal reduced slow-wave
ac5vity (SWA) and alpha
ac5vity with strongest
effects over prefrontal, 
central and occipital
regions.

• SWA reduc5on appears
mostly at the beginning of 
the night.

Aepli et al. (2015) Brain Sci.



Caffeine and brain 
development

• 75% of children 5 years or older in the 
United States consume caffeine on a 
daily basis. 

• Adolescent caffeine consumption
increased basal c-fos mRNA in the 
paraventricular nucleus of the 
hypothalamus.

• Caffeine consumption during
adolescence increased basal Crf mRNA
in the central nucleus of the amygdala.

• Adolescent caffeine consumption may
increase vulnerability to psychiatric
disorders including anxiety-related
disorders

Atik et al (2016). Neuropathology of Drug Addictions and  Substance Misuse
O’Neill et al (2016) Psychoneuroendocrinology

Possible molecular targets and sites of action of caffeine



The Internet Addiction Test (IAT)

• Young, 1998
• 20 items on a 6 point

Likert scale
• Items related to the 

way their Internet 
Usage impacts on 
themselves, as well as
their relationship to 
their context.

Young KS. Internet AddicFon: The Emergence of a New Clinical Disorder. CyberPsychology & Behavior. 1998 



Beyond brain 
biology

• A more ecological and medical 
approach

• Physical activity
• Eating behavior
• Circadian rhythms and stagionality



PUI and immune function
• Internet addiction was associated

with reduced self-reported immune 
function, but not with the measure
of general health (GHQ-28). 

• This relationship between
problematic internet use and 
reduced immune function was found
to be independent of the impact of 
the comorbidities. 

• It is suggested that the negative 
relationship between level of 
problematic internet use and 
immune function may be mediated
by levels of stress produced by such
internet use, and subsequent
sympathetic nervous activity, which
related to immune-supressants, such
as cortisol. 

Reed et al. (2015) Problematic Internet Usage and Immune function. PLOS One



PUI, sleep and circadian
rhythms

• Screen-based media devices are present in the 
bedrooms of 75% of children, and ∼60% of adolescents 
report viewing or interacting with screens in the hour 
before bedtime.

• Screen time was adversely associated with sleep health, 
primarily via delayed bedtimes and reduced sleep 
duration. 

• Potential mechanisms underlying these observed 
associations include the following: 

1. time displacement (ie, time spent on screens 
replaces time spent doing other things, including 
sleeping); 

2. psychological stimulation based on media content; 
and 

3. the effects of light emitted from devices on 
circadian timing, sleep physiology, and alertness. 

LeBourgeois et al (2017) Paediatrics



PUI and 
physical
activity

• 24.5% of the overweight subjects showed some 
degree of internet addiction, while in non-
overweight individuals, the prevalence of internet 
addiction was 10%. 

• Indirect effect of internet addiction on BMI through 
sleep quality, physical activity and fast food 
consumption.

Tabatabaee et al (2018) J Res Public Health





PUI and IQ 

• 253 middle school students and 389 
high school students.

• The Internet-addicted group had 
comprehension sub-item scores that 
were significantly lower than those 
of the non-addicted group. As the 
comprehension item reflects ethical 
judgement and reality testing, there 
may be a relationship between 
Internet addiction and weak social 
intelligence. 

• Earlier onset of Internet addiction 
and longer addiction duration were 
associated with lower participant 
performance in areas related to 
attention.

Park et al. (2011) Preliminary study of Internet addiction and cognitive function in adolescents based on IQ 
tests. Psychiatry Res



Motor activity and intelligence

• Weak-to-strong evidence was found for some 
correla6ons between underlying categories of 
motor and cogni6ve skills. 

• Suggest the importance of complex motor skills
and higher order cogni6ve skills to explain
correla6ons between motor and cogni6ve skills. 

• Training programs focusing on op6mizing motor
and/or cogni6ve skills in children, as it would
support the concept that interven6ons in one
domain (motor or cogni6ve skills) may support
development of both motor and cogni6ve skills, 
especially in pre-pubertal children.

Intelligence is a complex
construct defined by multiple 
domains. 

Two domains:
- Activity
- Self-consciousness
are core features and their
impairment and decline may
be related to PUI and 
deserve further investigation. 



• IA group did not differ in terms of 
overall neuropsychological 
functioning, but they exhibited 
impaired inhibitory control in the 
SST and on self-reported scales 
measuring impulsivity (BIS-11).

• Impulsivity operating within the 
realm of impaired inhibitory 
control is likely a core neuro-
cognitive factor in some IA 
individuals.

• Symptoms of IA share at least one 
psychological/neuropsychological 
variable—impulsivity—with other 
addiction-related conditions.



‘How and Why’: a comprehensive
treatment

• No ‘evidence based’ treatments exist and clinical research
remains at early stages.

• To date, the strongest evidence appears to be for cognitive 
behaviour therapy (CBT) but due to study limitations
definitive statements as to its benefits await further testing.

Aboujaoude (2010) World Psychiatry. Fineberg et al. (2018) Eur Neuropsych.

• Glutamate modulators and opioid
antagonists show promise in certain
behavioural addictions and SRIs are 
first-line treatment for OCD.

• Future work could also consider
evaluating neuromodulatory
treatments that are promising in 
other contexts. 



Psychoeducation and the family (style) 
involvement

• PIPATIC (Programa Individualizado Psicoterapéu6co
para la Adicción a las Tecnologías de la información y la 
comunicación) program (for 12-18 y.o.): specialized
psychotherapy for adolescents with symptoms of IGD 
and comorbid disorders. 

• 6 therapeu6c work modules, dura6on of the program
is six-months (22 weekly sessions each las6ng 45 min).

• Therapeu6c homework to strengthen the 
establishment related to the therapeu6c changes
required to help change everyday behavior. In the 
PIPATIC program, the direct collaboraAon of family in 
the treatment program is essenAal to make progress.

• Preliminary results of the PIPATIC program pilot
applica6on: a reducAon of Ame spent playing
videogames, a reducAon in IGD-related symptoms
and comorbid symptoms, and improvement in 
mulAple important areas in day-to-day funcAoning

Torres-Rodriguez et al., 2018, Int J Mental Health Addict



Treatment approaches
1. Assessment and evaluation should include family 

assessment. Treatment is suggested to be multimodal
since family involvement increase compliance and 
results.

2. Comorbidities should be carefully evaluated: often
the first steps of treatment are directed to 
comorbidities and this reduces symptomatology.

3. Prevention strategies are crucial: they should involve 
a multidisciplinary equipe. This requires a 
dissemination of information regarding the disorder
and its treatment (aim of the COST action on PUI).



Where and how to implement
treatment?

• The stigma of Psychiatry and 
psychiatric treatment, extended to 
and subjects undergoing psychiatric
treatment.

• This complicate the implementation
of treatments and interventions and 
compliance: the need to develop
medical facilities that does not
require a daily attendance to 
psychiatric services and which do not
resemble a psychiatric clinic. 



Summary 

• PUI is a signal, sometimes a 
predictor

• Assessment of PUI should be 
Global Health

• Consider Psychoeducation
• Consider a comprehensive

approach


