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Aims of lecture  

• Review the emerging conceptualization of PUI, looking at  

       -  phenomenology  

- comorbidity  

- neuropsychological models and markers (new data) 

- cost and burden 

- intervention 

 

• Introduce the EU COST Action (EU-PUI) designed to advance 
understanding of the psycho-biological basis of different 
forms of PUI and the societal cost and burden 

 

• Highlight key future research directions and treatment 
implications 

 



Problematic Use of the Internet (PUI)  
 
 • Umbrella term defining a wide range of problematic  online behaviours  e.g. 

excessive gaming, viewing pornography, buying, gambling, streaming, social 
media…. 
 

• Growing concern about the public health and societal costs of PUI across the 
lifespan, including in vulnerable children and young people  
 

• Lack of agreement on the definition of PUI as a “mental disorder” and critical 
scarcity of reliable information on: 
 

 clinical parameters 
 geographical differences (E Asia) 
 comorbidities 
 brain-based biology 
 socio-health-economic impact 
 evidence-based treatments   
  
 Fineberg NA et al, 2018, Manifesto for a European Research Network into Problematic Usage of the Internet , 
Eur Neuropsychopharmacol. 28(11), 1232-1246  
 

 
 PUI AS 

BEHAVIOURAL 
ADDICTION? 



ADDICTION: CORE ASPECTS 

Multifaceted construct, incorporating  

• impaired control (e.g. unsuccessful attempts to reduce 
intake),  

• craving (e.g. strong preoccupations or motivational drives 
that lead to behavioural engagement),  

• impairment (e.g. neglect of other areas of life that may 
lead to occupational, relational and other problems),  

• risky/harmful use (e.g. persisting intake despite awareness 
of damaging psychological or physiological effects or other 
negative consequences),  

• physiological features (e.g. tolerance, withdrawal).  

 

DSM-5, American Psychiatric Association 2013 



PUI and Addiction  

Gaming, porn, buying, gambling, social media, streaming.. 

 impaired control (e.g. unsuccessful attempts to reduce 
intake),  

 craving (e.g. strong preoccupations or motivational drives 
that lead to behavioural engagement),  

 impairment (e.g. neglect of other areas of life that may lead 
to occupational, relational and other problems),  

 risky/harmful use (e.g. persisting intake despite awareness 
of damaging psychological or physiological effects or other 
negative consequences),  

?   physiological features (e.g. tolerance, withdrawal)  

Less clear whether, apart from gambling, other  forms of PUI 
meet psycho-physiological criteria relating to addiction 

 





Gaming Disorder 
11th revision of the International Classification of Diseases 

(ICD-11), beta draft (WHO 2016) 

GD is characterized by  

(a) Impaired control over gaming,  

(b) Increasing priority given to gaming over other activities to the extent that 
gaming takes precedence over other interests and activities,  

(c) Continuation of gaming despite the occurrence of negative consequences.  

(d) The behavior pattern is of sufficient severity to cause significant 
impairment in personal, family, social, educational, occupational or other 
important areas of functioning. 

 

The pattern of gaming behaviour may be continuous or episodic and recurrent.  

 

The gaming behaviour and other features are normally evident over a period of 
at least 12 months, although the required duration may be shortened if all 
diagnostic requirements are met and symptoms are severe.  

 

 



But - not all forms of PUI resemble addiction 

 

• Not all forms of PUI are functionally impairing e.g. ‘hazardous gambling’  

• Online shopping or porn viewing closely resemble impulse- control or 
sexual disorders.   

• Repeatedly checking e-mails, digital hoarding resemble OCD or OCRDs  

• Excessive social media may reflect avoidance in social anxiety disorder   

• ‘Cyberchondria’ (online searching for health-related info) involves 

 - intolerance of uncertainty driving compulsive reassurance seeking,  

 - is amplified by the ambiguity of Internet health information,  

  - increases anxiety, by discovering new triggers for health-related 
 worry, reinforcing further compulsive checking.  

 

 Phenotypic similarities to behavioural addictions for some forms of PUI  

 For others, similarities with social anxiety, impulse-control and OCRDs 
are more prominent.  

 Certain Internet functions may actively reinforce PUI 

 

 



Does comorbidity link PUI with addiction? 

• Increased comorbidity between SUDs (alcohol, drug, 
nicotine), behavioural addictions (gambling disorder, hair 
pulling and skin picking disorder) and PUI. 

• PUI also shares comorbidity with OCRDs (OCD, skin picking 
and hair pulling disorder). 

• PUI, SUDs, OCRDs and many candidate behavioural 
addictions share comorbidity with affective (particularly 
bipolar) and anxiety disorders and ADHD.  

 Great deal of missing data  

 Cause or consequence? 

 The impact of the comorbidity on PUI (and its brain-based 
correlates) needs to be better understood 

 Comorbidity or spectrum model? 

 



The endophenotype model in psychiatry 

Neurocognition 

Brain abnormalities 

Aetiology 

Genetic Environmental 

Endophenotypic 

markers 

“measurable components unseen by 

the unaided eye along the pathway 

between disease and distal genotype” 

Gottesman & Gould 2003 

Expressed behaviour 



Arnsten AF, Casey BJ. Biological Psychiatry, 2011 Jun 15  

Symptoms and cognitive deficits of PUI conceptualised as disordered 
structure, connectivity and function in these large-scale neural networks.  
 

5-HT, DA, NE 

Glu 



Candidate Neurocognitive Models for PUI 

• Increased attentional bias to salient cues  

• Impulsive choice behaviour  

• Motor disinhibition  

• Disadvantageous decision making (delay discounting) 

• Faulty reversal learning  

• Inflexible attentional set-shifting 

• Bias toward habit and away from goal-directed acts  

 
Various of these domains affected in candidate behavioural addictions e.g. 
gambling, binge eating, hair pulling and skin picking disorders.  

Also affected in impulse control disorders and OCD. 

 

Neurocognitive function in PUI little studied………. 

 

 

impulsive 
 
 
 
 
 
 
compulsive 

Chamberlain et al, Eur Neuropsychopharmacol 2016  
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Methods  

 Systematic literature review of peer-reviewed case-
controlled studies comparing cognition in PUI (broadly 
defined) to healthy controls.  

 Findings extracted and subjected to a meta-analysis where 
at least four publications existed for a given cognitive 
domain of interest.  

 

 

Cognition in PUI: Meta-analysis of 40 studies 

Konstantinos Ioannidis, Roxanne Hook, Anna Goudriaan, Simon Vlies, 
Naomi Fineberg, Jon Grant, Sam Chamberlain , accepted for publication 
BJPsych Dec 2018 
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Cognition in PUI: Meta-analysis of 40 studies 

Konstantinos Ioannidis, Roxanne Hook, Anna Goudriaan, Simon Vlies, 
Naomi Fineberg, Jon Grant, Sam Chamberlain. accepted for publication 
BJPsych Dec 2018 
 

Results  

 2922 participants across 40 studies.  

 Compared to controls, PUI was associated with impairment in 
inhibitory control (Stroop task Hedge’s g=0.53 ±0.18 [SE], Stop-
signal task g=0.42±0.12, Go/No-Go task g=0.51±0.17), decision-
making (g=0.49±0.11), and working memory (g=0.40±0.17).  

 Whether or not gaming was the predominant type of online 
behavior did not significantly moderate the cognitive effects  

 Nor did age, gender, geographical area of reporting, or the 
presence of co-morbidities*  

 

Cognitive markers of impulsivity and executive dysfunction 
differentiate PUI, broadly defined. 

 



16 

Impact of Comorbid Impulsive/Compulsive Disorders on 
PUI 

Sam Chamberlain, Konstantinos Ioannidis, Jon Grant, 2018, J Behav 
Addict. 7(2):269-275 

Methods  

 123 adults aged 18-29 years recruited using media adverts 

 Detailed psychiatric assessment, including interviews, 
questionnaires and neuropsychological testing.  

 Participants were classified into three groups:  

- PUI with no comorbid impulsive/compulsive disorders (n=18)   

- PUI with one or more comorbid impulsive/compulsive disorders 
(n=37)  

- healthy controls (n=67)  
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Impact of Comorbid Impulsive/Compulsive Disorders on 
PUI Indices 

Sam Chamberlain, Konstantinos Ioannidis, Jon Grant, 2018, J Behav 
Addict. 7(2):269-275 
 

 

Results  

 The 3 groups did not differ on age, gender, levels of education, 
nicotine consumption or alcohol use.   

 Quality of life was significantly impaired in PUI irrespective of 
whether or not individuals had comorbid impulsive/compulsive 
disorders (large effect size).  

 However, impaired response inhibition and decision-making 
were only identified in PUI with impulsive/compulsive 
comorbidities (medium effect sizes).  
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 Systematic review; 76 studies (23 resting state, 18 functional 
connectivity, 27 activation, 8 pharmacology). 
 

 IGD participants consistently showed imaging changes in brain 
regions involved in decision-making, behavioural inhibition and 
emotional regulation  
 lower GMD - anterior cingulate, supplementary motor areas, 

cerebellum, insula, and the inferior temporal gyrus 
 Lower WMD in the inferior frontal gyrus, insula, amygdala, and anterior 

cingulate. 

 
 Caution; reported differences between IGD group and control 

groups do not imply a causal role of IGD and  may reflect 
predisposing factors rather than decreases due to IGD. 

Update Overview on Brain Imaging Studies of Internet 
Gaming Disorder 

Weinstein A. Front Psychiatry 2017  



Cost and burden of PUI – epidemiological 
uncertainties   

• Global societal risk of PUI growing as Internet exposure increases 
 

• PUI often starts in childhood/adolescence and increases over time.  
 

• Reported PUI prevalence ranges from 1% - 36.7%! 
 Social, cultural and demographic differences in Internet access, use, 

behaviours and attitudes 
 Differing instruments and thresholds (e.g. IAT>50) across studies.  

 
• Scarcity of reliable primary data means the full impact of PUI in specific 

juridisdictions is poorly understood. 
 

• Public health burden of PUI includes associated comorbidities, which 
magnify as PUI becomes more severe and chronic. 
 

• Also, the indirect costs associated with the burden of care and lost 
occupational income carried by the family. 

 



Cost and burden of PUI –  at the individual level  

• PUI is associated with relationship difficulties, academic and employment 
underperformance, financial problems.  

• In children and adolescents, functional impairment (reduced grades, 
disrupted schooling or university education, onset of psychopathological 
symptoms) found to follow prolonged excessive use of video games.  

• Meta-analysis of 120,000 children (6 to 19y; Carter et al 2016) found those 
with bedtime access to a media device were more likely to report poor 
sleep, not enough sleep, and daytime sleepiness (even with access only). 

• UK study of 10,904 14 year olds (Kelly et al 2019) found gender – 
moderated associations between social media use and depressive 
symptoms. 

• Video-streaming is a leading PUI domain in university students (Van 
Ameringen et al 2017), emphasising the potential for socially acceptable 
forms of online behaviour to be associated with adverse health measures 
among young individuals. 

 



PUI – cause for clinical concern? 

• Epidemiological data identified association between rates of social media 
and smartphone use, depression and suicide in a large sample of young 
people (Twenge et al 2017). 
 

• Systematic review of publications (2011 – 2015) found a specific association 
between self-harm/suicidal behaviour and Internet addiction, high levels of 
Internet use and websites with self-harm or suicide content (Marchant et al 
2017).  
 

• Meta-analysis of 23 cross-sectional studies (n = 270,596) and 2 prospective 
studies (n = 1,180) provides evidence that PUI is associated with increased 
suicidality even after adjusting for potential confounding variables including 
depression (Cheng et al J Clin Psychiatry 2018) 
 

• Though the direction of causality remains unclear, PUI is reported to 
associate with substance addictions, depression, anxiety disorders,  OCD 
and ADHD as well as general executive dysfunction.  
 

• Growing reports of treatment-seeking cases with functional impairment, 
not limited to East Asian countries and in cases without major comorbidity, 
indicating PUI does present as the primary issue for intervention. 
 



Interventional  Strategies – Psychological   

• No treatments are currently approved for PUI 

• A systematic review found 13 studies focusing on treatment for internet 
addiction and 13 for internet gaming disorder (Zajac et al Psychol Addict 
Behav, 2017).  

• A further review evaluated 30 internet gaming disorder treatment studies 
conducted worldwide using the CONSORT statement (King et al Clinical 
Psychology Review 2017) 

• CBT has a larger evidence base than other psychological therapies  

• Authors noted major methodological issues, including (but not limited to) 
small samples, lack of randomisation or appropriate control conditions, 
limited information on adherence to treatment, and inconsistent 
diagnostic definitions and symptom severity measurement.  

• Motivational interviewing, group counselling, self-help approaches 
(encouraging abstinence, coping with high-risk triggers, modifying lifestyle 
to reinforce healthier behaviours) may have some value 



Treatment strategies – pharmacological, somatic 

• Appropriately controlled pharmacological treatment trials for PUI are 
absent and only a few case reports are available (Camardese et al Clin 
Neuropharmacol, 2012) 
 

• Review of evidence-based treatments for similar disorders may be 
informative.  
 

• Medications showing efficacy in OCD (SRIs) and hair pulling disorder 
(glutamate modulators e.g. N-acetyl cysteine, opioid antagonists e.g. 
naltrexone) could be considered. 

  
• Alternative techniques for neuro-stimulation, such as transcranial direct 

current stimulation or theta burst stimulation, are also being studied in 
PUI with some evidence of benefit (Jeong et al Brain Stimulation: Basic, 
Translational, and Clinical Research in Neuromodulation 2017)  
 

• Once the entity of PUI is better delineated, controlled trials of such agents      
could be conducted with confidence.  
 



EUROPEAN NETWORK FOR PROBLEMATIC USE 
OF THE INTERNET (EU-PUI) 
 www.cost.eu/COST_Actions/ca/CA16207 

• Multidisciplinary expertise (animal and human neuroscience, genetics, clinicians, bio & 
information-technology industry, health economists, policy makers, service planners, 
patients & carers) 

• Advance understanding of the psycho-biological basis of different forms of PUI and the 
societal cost and burden 

• Spearhead development of treatment and prevention programmes 
 

 



Key Research Questions 

• Reliable consensus-driven definition of the problems 
• Age-appropriate assessment instruments to measure 

PUI severity in different domains 
• Characterise the impacts on health and quality of life  
• Define the clinical courses 
• Reduce obstacles to timely recognition and 

interventions  
• Clarify the genetic and environmental aetiologies 
• Discover and develop effective interventions  
• Identify biomarkers, to improve early detection and 

intervention   
 Fineberg NA et al, 2018, Manifesto for a European Research Network into  

Problematic Usage of the Internet , Eur Neuropsychopharmacol. 28(11), 1232-1246  
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THANK YOU! 

 

Do visit us at 

http://www.internetandme.eu/  

 

 




