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Autism Spectrum Disorder 
(ASD)
� Neurodevelopmental disorder – early onset

� 2 core symptom domains
� social-communication
� repetitive behaviors

� Increasing prevalence (1/40)
� Gene x Environment  - internet as risk factor
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Predisposing Factors to PUI in ASD
� Social deficits – reciprocal social interaction

� social compensation
� social anxiety
� OCD
� Restricted interests – seeking information
� Lower order self-stimulatory behaviors

� Addiction to internet
� Impulsivity
� ADHD
� Excitation/Inhibition imbalance



Social deficits in autism
� Empathy (mind-blindness)
� Eye gaze
� Nonverbal communication
� Reciprocal interactions
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Correlation of right caudate volume (mm3) with
higher order repetitive behaviors (r=0.600, p=0.039)

Hollander, Anagnostou et al, Biol Psychiatry, 2005



Presenting Symptoms - Child/Adult ASD
� Language delay
� Disruptive behaviors, self injury, aggression, temper
� Joint attention, response to name
� Social communication deficits – peers
� GI symptoms, hyperactivity
� Rigidity, repetitive behaviors, self-stim behaviors
� Social anxiety, depression
� Relationship issues
� Workplace issues
� Impulsive control problems
� Internet addiction
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Psychiatric Assessment: Evaluation

� HPI, Past Psychiatric History 
� Current and past medication treatments: - efficacy , side effects
¡ Other therapies (behavioral, occupational, speech, educational 
¡ Include dietary supplements and other CAMs 

� Past Medical History
¡ Seizures
¡ Immune Dysfunction, Allergies and Asthma 
¡ GI , Sleep difficulties

� Differential Diagnosis and Comorbidities
¡ OCD, ADHD, Sensory impairments, intellectual disability, anxiety, mood disorders, language 

disorders, selective mutism, internet addition (PUI), sleep disorders
¡ Syndromal ASD – fra-X, Rett’s, PWS, etc.

� Family History
¡ Autoimmune Disorders 
¡ Mood Disorders, Schizophrenia, Substance Use
¡ Learning disorders 
¡ Familial response to treatments (efficacy and side effects)

� Developmental History 
¡ Premature birth; milestones 

� Social History 
¡ School and/or employment settings
¡ Access to Resources (finances, insurance, location) 



Introduction
� A number of psychological problems and personality 

traits have been documented as having associations with 
problematic internet behaviors.

� Lack of inhibition (Dong et al., 2012, Dong et al., 2010)

� Problems making self-controlled choices (Reed, Osborne, Romano, & Truzoli, 2014) 

� Social-isolation (Byun et al., 2009, Weinstein and Lejoyeux, 2010)

� Social-anxiety (Du, Jiang, & Vance, 2010) 

� These issues are related to the characteristics of ASD.

� The ASD Population represents a group to study in 
regard to internet-related problems.



Supporting Evidence
� Those with ASD engage in internet usage to a high extent. 

� (Mazurek & Engelhardt, 2013) 

� Psychometrically-measured levels of autism traits were related to higher 
levels of internet-related problems. 

� (Romano et al., 2013)

� There appears to be a strong relationship between use of the internet and 
those with ASD and also with those with greater levels of sub-clinical ASD 
traits.

� In a sample of 108 adults with ASD, the majority of participants (79.6%) 
used social networking sites (SNS), and that the most commonly cited 
reason for using SNS was social connection. 
� Adults with ASD who used SNS were more likely to have close friends
� Those who used SNS for social engagement reported closer friendship 

relationships
� However, greater offline friendship quality and quantity, not social media 

use, were associated with decreased loneliness.
� (Mazurek, 2013)



Beneficial Internet Use in ASD?
� The internet may help individuals with ASD to engage in social 

interactions that they would not otherwise engage upon through 
traditional social means.

� “Computer Mediated Communications” (CMC)

� People with ASD spend more time on CMC than controls

� Are more positive about CMC and report relatively high levels of 
online social life satisfaction. 

� CMC use is negatively related to satisfaction with life for people 
with ASD. 
� (van der Aa, C., Pollmann, M. M., Plaat, A., & van der Gaag, R. J, 2016)



PUI as Social Compensation 
Do offline social difficulties associated with autism spectrum disorder (ASD),  cause individuals to 
compensate for offline difficulties through online interactions and compulsive internet use (CIU)?  

� 597 under-graduates took an online survey measuring CIU, social symptoms of ASD, restricted 
interests and repetitive behaviors (RIRB), self-esteem, and Facebook behaviors. 
� A relationship between CIU and autistic traits was attributable to non-social characteristics (RIRB)
� A relationship was identified between RIRB and information-seeking behaviors.

� These results complicate the social compensation hypothesis by suggesting that non-social 
personality characteristics contribute more strongly to CIU than individuals’ attempts  to compensate 
for offline social challenges. 

Students with ASD(n= 33) were compared to neurotypical students (n= 33) 
� No significant differences in CIU scores were uncovered between the matched samples. 
� Findings observed by measuring autistic traits in neurotypical samples may not replicate with autistic 

samples

Shane-Simpson, C., Brooks, P. J., Obeid, R., Denton, E. G., & Gillespie-Lynch, K. (2016). Associations 
between compulsive internet use and the autism spectrum. Research in Autism Spectrum Disorders, 23, 152-
165.



ASD Protective Factors Combating IAD

� ASD usage of the internet may differ from individuals with 
fewer ASD characteristics.

� Therefore, does this difference in function somehow protect those 
higher on the ASD spectrum from developing IAD?

� The precise function of the internet use may be important in 
determining whether an IAD develops.

� (Weinstein and Lejoyeux, 2010, Yang and Brown, 2013).



IAD in ASD:
Mediated by Anxiety and Depression

� A combination of high levels of autism traits, and the existence of depression 
and/or anxiety, provokes a difference in the uses made of the net.

� This combination of problems actually offers protection from IAD.

� Individuals with autism traits had less internet addiction if they had anxiety.

� Anxiety may alter internet use function and reduces internet addiction 
probability.

Romano, M., Truzoli, R., Osborne, L. A., & Reed, P. (2014). The relationship 
between autism quotient, anxiety, and internet addiction. Research in Autism 
Spectrum Disorders, 8(11), 1521-1526.



Internet Gaming in boys with ASD:
� ASD - Preferences for screen based media – especially video 

gaming
� 169 boys (8-18 yo) with ASD (Mazurek and Engelhart, 2013)
� 2.4+1.7 hours/day

� Problematic gaming correlated with inattention and 
oppositional behavior

� Role playing games (reward schedules, characters over time, 
open ended virtual worlds, ie Pokemon)– higher 
problematic use and oppositional behavior



Current Treatments of ASD
� Atypicals – risperidone, aripiprazone

� Disruptive behaviors – large effect size
� AE’s - wt gain, metabolism, sedation, EPS, prolactin
� NICHD LAP study – AE’s over time

� SSRI’s 
� Fluoxetine – improves repetitive behaviors

� Hollander, 2005 (child); Hollander, 2012 (adult)

� Citalopram – not improve repetitive behaviors
� (King, Hollander et al, 2009; 2013)
� high baseline irritability (frequent episodes)

� lowers placebo response from 50% to 5%
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Current Treatments of ASD
� Anticonvulsants – valproate (Hollander et al, 2010)

� Irritability, seizures, E/I imbalance
� AE’s – sedation, LFT’s

� Psychostimulants – methylphenidate, amphetamine
� Attention, impulsivity, hyperactivity
� AE’s – appetite, activation, sleep, irritability
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Targeted Therapeutics

� Heterogeneity:  - stratify target symptom domains
� Rare Homogeneous Syndromal Forms of ASD (PWS)

� Placebo response kills studies – understand mechanisms

� Match compound to underlying molecular mechanism

� Outcome Measures –
� Biomarkers (Orbiting Study-repetitive behaviors) 

more proximal to underlying mechanism;  more sensitive to change

� OT/V1a – social and repetitive domain – Balovoptan, FDA-PWS
� CBDV for irritability, repetitive, social – DOD
� Immune/Glial/– repetitive domain – TSO/MERS
� rTMS – repetitive domain, irritability



Oxytocin
� 9 aminoacid neuropeptide

� Synthesized in PVN and SON

� Peripheral release - delivery and lactation

� Central release - social cognition (recognition and 
memory), trust

� OXTR – PIK coupled

� Peripheral to central OT feed-forward system

� (Vasopressin –V1a-R) – reciprocal effects

� Wound Healing, Anti-inflammation

� Obesity



Vasopressin and Pair Bonds: Social affiliation

� Prairie voles: highly affiliative, show partner preferences 
after mating

� Meadow voles: solitary, , do not say partner preferences
� Differences in social behaviors may be linked to 

differential expression of V1aR



Oxytocin on amygdala (social threat)

Participants were asked to select, from the two faces on the bottom, the one that expressed the same 
emotion as the face on the top.



Oxytocin vs. placebo infusions
repetitive behaviors 

(Hollander  et al, Neuropsychopharmacology, 2003)

F=3.3, df=4,48, p=0.024



DOD – CBDV (Cannabidavarin)
� Phytocannabinoid – plant cannabinoid
� CBDV - effects opposite to THC
� No THC (tetrahydrocannabinol) [less than 0.2%]
� Does not bind to CB1 and CB2; 

� binds GPR55 and TRP
� Anticonvulsant activity - Improves E/I Imbalance
� Anti-inflammatory effects
� Reverses aberrant synaptic plasticity 
� Anti-psychotic, anti-addictive effects



DOD – CBDV (Cannabidavarin)

� Endocannabinoids involved in 
� ASD, Fra-X, and inflammation

� Animal models – CBDV
� epilepsy, TSC – E/I imbalance;  seizures
� Fra-X –Social;  
� VPA – repetitive grooming; 
� Rett’s syndrome – cognition

� Humans CBDV – refractory epilepsy



Alcohol Use Disorder and PIU:
What We Know
� AUD and PIU might share vulnerability factors, such as high 

sensation seeking, positive attitudes toward alcohol, family 

history of alcoholism, and the presence of deviant peers (Ko, Yen 

et al. 2008).  

� Gamez-Guadix, Calvete et al. 2015: 

� longitudinal study conducted in 976 adolescents

� The occurrence of negative consequences of PIU includes 

� academic and occupational impairment

� academic and/or work absenteeism

� interpersonal problems

� withdrawal from real social activities 

� These consequences could predict an increase in problematic 

alcohol use.



Alcohol Use Disorder and PIU:
What We Know

� Ho, Zhang et al. 2014 Meta-analysis
� Based on 8 studies totaling 1641 patients with PIU and 11210 

controls
� The prevalence of alcohol abuse  in PIU patients reached 13.3%, 
� A  proportion of patients with AUD significantly higher in the 

PIU group (pooled OR = 3.05) (Ho, Zhang et al. 2014). 

� No consensus has been reached on treatment strategies for 
AUD comorbid with PIU.
� Many researchers emphasized similarities between AUD and PIU 

psychopathological mechanisms
� (Holden 2001, Shapira, Lessig et al. 2003, Shaffer, LaPlante et al. 

2004, Sun, Johnson et al. 2012). 



Alcohol Use Disorder and PIU:
Future Research

� Does PIU precede the development of AUD?
� Further studies are needed to assess if intervention strategies for 

management of PIU may prevent the development of AUD.

� What is the prevalence, demographics, socioeconomic and mental and 
physical health comorbidity characteristics of AUD?
� With and without co-occurring PIU (AUD+PIU vs AUD-PIU)?

� What are the independent factors driving these behavioral and substance 
use addictions?

� Large scale case-control analysis of comprehensive clinical and behavioral 
data in a real-world population is required.  
� Potentially through using The Montefiore Medical Center database…



Alcohol Use Disorder and PIU:
Potential Research Study

Aim 1:
� We will utilize a case-control approach to determine the 

prevalence, demographic and socioeconomic 
characteristics of individuals with AUD with (AUD+PIU) 
and without (AUD-PIU) co-occurring PIU among health 
care users in the Montefiore Medical Center.

� Contact, consent and screen for clinically relevant AUD, 
and co-occurring PIU in as many as possible healthcare 
users for whom health and wellbeing data exists at the 
Montefiore Medical Center database (1 million people).



Alcohol Use Disorder and PIU:
Potential Research Study Continued
Aim 2:
� We will determine mental and physical health comorbidities in 

patients with AUD with (AUD+PIU) and without (AUD-PIU) PIU in 
the setting of a case-control study.

� Assess with key online clinical questionnaires for alcohol use disorder 
and its severity with AUDIT and AUDIT-c scales. Assess for PIU and 
PIU severity with self-report questionnaire on PIU symptoms – ISAAQ 
and Y-BOCS adapted for PIU traits.  Assess for anxiety with GAD-7 
scale; and depression with Beck Depression Inventory; and quality of 
life with PHQ-9 scale. 

� Future studies will compare neurocognitive and genetic characteristics 
in individuals diagnosed with AUD with and without co-occuring PIU 
(AUD+PIU vs AUD-PIU).


