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A b s t r a c t

Introduction: Adult attention deficit hyperactivity disorder (ADHD) has a prevalence of 4.4% worldwide. Adults 
with ADHD are more prone to risk taking behaviours, behavioural addictions and substance abuse. Studies have 
shown that adults with ADHD are more likely to develop internet addiction (IA). 
Aim of the study: To determine scoring of medical students on an adult ADHD scale and internet addiction 
scale and to compare it. To compare the scoring in context to demographic characteristics and substance use.
Material and methods: Medical students from two medical colleges from Gujarat participated in the study. Stu-
dents filled in a semi-structured proforma which included sociodemographic details and details regarding internet 
use. Students completed self-report scales such as the Adult ADHD Self Report Scale (ASRS) and Young Internet 
Addiction Scale (IAS). Descriptive analysis was done using SPSS 20.0. 
Results: Out of 427 subjects, 233 (54.6%) were male and 194 (45.4%) were female. On IAS, 359 (84.15%) 
were found to be average online users (no addiction), 64 (15%) had frequent problems with internet use (pos-
sibly addicted) and only 4 (0.9%) students had excessive internet use (severely addicted). In screening for adult 
ADHD, 84 (19.7%) were found to be positive. Adult ADHD was found to be significantly associated with IA 
and substance use. 
Discussion: Deficiency in inhibitory control, reward deficiency syndrome and cognitive and motivational dys-
function have been observed in ADHD, which makes subjects with ADHD at risk of developing IA and sub-
stance use.
Conclusions: Being positive on the Adult ADHD Scale was found to be significantly associated with IA and 
substance use. 
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Introduction
Attention deficit hyperactivity disorder 

(ADHD) is a neurodevelopmental and behav-
ioural disorder affecting preschoolers, children, 
adolescents and adults around the world, char-
acterized by diminished sustained attention and 
increased impulsivity or hyperactivity. ADHD 
affects 5% to 8% of school aged children. 60% 
to 85% who meet criteria of ADHD in child-
hood continue to show symptoms of ADHD in 
adolescence and adulthood (Kaplan & Sadock’s 
synopsis of psychiatry, 11th edition). Prevalence 
of adult ADHD is 4.4% (Kessler et al. 2016).  
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If these difficulties are not managed appropri-
ately, they can cause associated behavioural, 
emotional, social, vocational and academic 
problems. Adults with ADHD typically have 
difficulty following directions, remembering 
information, concentrating, or completing work 
within time limits or meeting appointments. 
Such adults are more prone to risk taking be-
haviours, behavioural addictions and substance 
abuse (APA, DSM-5 2013; Neuman et al. 2005; 
Wolraich et al. 1998; Biederman et al. 2000).

In the current time and age, the internet has 
come to occupy an irremovable place in our 
daily life. The internet is used extensively by 
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youth and adolescents for entertainment, educa-
tion, social networking and information sharing 
(Kuss and Griffiths 2011). Internet addiction 
(IA) is defined by Young as an individual’s in-
ability to control his or her use of the internet, 
which eventually causes marked distress and/
or functional impairment (Young et al. 1996; 
Young et al. 1998; O’Reilly 1996; Young and 
Rodgers 1998). Internet addiction is also called 
pathological internet use, problematic internet 
use, excessive internet use, internet dependence, 
compulsive computer use or virtual addiction 
(Bozkurt et al. 2013). Classification of internet 
addiction is controversial as it was classified as 
an impulse control disorder or excessive com-
pulsive disorder or behaviour addiction (Shapira 
et al. 2000). In DSM-5 internet gambling dis-
order has been kept in the appendix for future 
research. Internet addiction is associated with 
many psychiatric co-morbidities such as ADHD, 
mood disorder and anxiety disorder (Bozkurt  
et al. 2013; Shapira et al. 2000; Black et al. 1999).

Aside from the benefits, internet use also re-
sults in some negative impacts, such as internet 
addiction. The prevalence of internet addiction 
ranges from 1% to 36.7% in a literature review 
(Ko et al. 2012). A study by Morahan-Martin 
and Schumacher (2000) demonstrated that 8% 
to 13% of undergraduates are addicted to the 
internet, which has impaired individual psycho-
logical wellbeing, peer and family interactions, 
and academic performance.

A study by Ko et al. (2008) demonstrated 
that college students with internet addiction 
are more likely to have adult ADHD. Rapid 
response and multiple windows with different 
activities might prevent feelings of boredom 
in the ADHD population. Persistent predict-
able rewards also contribute to their vulnerabil-
ity to form the habit of internet use (Ko et al. 
2008; Castellanos and Tannock 2002; Diamond 
2005). On the other hand, since there is a deficit  
of response to punishment, adult ADHD suf-
ferers would pay little attention to the negative 
consequences of heavy internet use (Berger and 
Cassuto 2014). The shortage of self-control and 
impairment of inhibitions in performance may 
place college students at higher risk of develop-
ment of internet addiction (Yen et al. 2017).

In the Indian context, a study from south 
India by Piplani et al. (2019) found ADHD 
and IA significantly associated in young adults. 
In the study, out of 618 students, 19.48% had 
moderate IA and 61.16% had mild IA and 
7.28% were suspected positive for adult ADHD. 
In a study from north India by Enagandula  

et al. (2018), similar results were seen as IA 
was found to be more common in children and 
adolescents who had ADHD. In a study by 
Bozkurt et al. (2013), in adolescents referred 
with internet addiction for psychiatry evalua-
tion, ADHD (83.3%) was the most common 
diagnosis followed by anxiety disorder (71.7%) 
and mood disorder (38.3%).

From India, there are several studies of IA in 
medical students which show significant number 
of medical students having IA and it has ad-
verse consequences for their physical and mental 
health (Gedam et al. 2017; Cynthia and Kalyani 
2017; Patil et al. 2017). In a study by Gedam 
et al. (2017), from the Maharashtra region, out 
of 846 medical students 19.85% were found 
to have IA. In a recent study from south India, 
by Athulya et al. (2019), out of 381 medical 
students’ prevalence of IA was as high as 61%.

Adult ADHD and its association with psy-
chological disturbances have been found by 
many studies, but as IA is a newer condition, 
research showing an association between these 
two conditions is scarce. IA is more prevalent 
among college students according to recent 
studies. College students with internet addiction 
are more likely to have adult ADHD. Screening 
for these both conditions and their association 
with one another can help in understanding 
their bidirectional relationship and developing 
preventive measures for the same. Exploration 
of both conditions will assist in preventive and 
therapeutic measures. The scarcity of studies 
about the subject, more so in Gujarat, prompted 
us to conduct the study. 

Aims and objectives: To determine scoring  
of medical students on an adult ADHD scale 
and internet addiction scale and to compare it.  
To compare the scoring in context to demo-
graphic characteristics and substance use.

Material and methods

For this cross sectional study, two medical col-
leges in Gujarat were approached. After taking 
permission from the concerned authority and 
Institutional Ethical Committee, medical un-
dergraduate, postgraduate and intern students 
were approached for the study. Permission from 
concerned faculty was taken for providing time 
to students to fill in the proforma. Students 
were explained about the nature of the study 
and anonymity of it. Students who were above 
18 years of age and willing to give consent for 
the study were included in the study. They 
were given a semi-structured proforma which 
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covered details about socio-demographic data 
and internet usage which covered details about 
the total internet usage (hours) per week, years 
of internet use, main purpose of internet use, 
type of internet media, type of behavioural 
addictions, etc. Students completed self-report 
scales such as the Adult ADHD Self Report 
Scale (ASRS) and Young Internet Addiction 
Scale (IAS).

Young’s Internet Addiction Scale (Young 
et al. 1996): Young’s Internet Addiction Scale 
(IAS) is a self-report questionnaire comprising 
20 questions with a 5-point Likert scale in which 
1 – rarely and 5 – always. IAS is a scale widely 
used to measure internet addiction. In this study, 
we assessed the severity of internet problems 
based on the original cut-off points proposed 
by Young. The total score ranges from 20 to 
100 in which a higher score reflects a tendency 
towards IA. An IAS score of 20-39 represents 
average internet use (no addiction), a score  
of 40-69 represents over-use of the internet 
which causes frequent problems (possible addic-
tion) and a score of 70-100 represents excessive 
internet use which causes significant problems 
(severe addiction).

Adult ADHD Self Report Scale (ASRS-v1.1) 
(Kessler et al. 2007): The ASRS was developed 
in conjunction with the World Health Orga-
nization and a workgroup on adult ADHD. 
The ASRS-V1.1 Symptom Checklist has two 
parts: Part A (six items) and Part B (12 items). 
These 18 items correlate closely with diagnostic 
criteria of ADHD in DSM-IV-TR. The ASRS 
asks respondents about the past 6 months and 
uses a 5-point response scale (never, rarely, some-
times, often, and very often). The ASRS V-1.1 Part 
A is recommended as a screening tool for adult 
ADHD (Piplani et al. 2019). If four or more 
marks appear on darkly shaded boxes of part 
A then the person has symptoms highly con-
sistent with adult ADHD (screening positive), 
which warrants further assessment. Descriptive 
analysis was done using SPSS 20.0. Categorical 
data were presented as number and percentage. 
To compare categorical variables the chi-square 
test was used and a p-value < 0.05 was taken 
to be significant.

Results

A total of 500 medical undergraduate stu-
dents participated in the study, out of which 427 
subjects (response rate 85.4%) were kept in the 
study as the other students did not give consent 
and or had an incompletely filled in proforma. 

Out of 427 subjects, 233 (54.6%) were male 
and 194 (45.4%) were female. On the IAS, 
359 (84.15%) were found to be average online 
users (no addiction), 64 (15%) had a frequent 
problem with internet use (possibly addicted) 
and only 4 (0.9%) students had excessive internet 
use (severely addicted). In screening for adult 
ADHD, 84 (19.7%) were found to be positive. 
Most of the subjects reported use of the internet 
for social networking (82%) and to search for 
information (60.65%). 17.09% and 11.94%  
of subjects also used the internet for online 
gaming and pornography respectively. More 
than 71% of subjects reported use of a gadget 
for more than 12 months with 7.7% using the 
internet more than 40 hours per week. IA was 
significantly associated with adult ADHD and 
younger age group. ADHD was significantly 
associated with substance use (Tables 1-5).

Discussion
In our study, out of 427 subjects, 15.9% were 

found to have possible/severe IA and 19.7%  
were positive for adult ADHD on ASRS. 35.71% 
of subjects from the adult ADHD positive group 
had a higher internet addiction score. 44.12% 
of subjects from the IA group (possible or severe 
addiction) scored positively for adult ADHD  
on ASRS. ADHD and internet addiction were 

Table 1. Demographical details and categorical variable of all 
students included in study

Variables n (%) 
N = 427

Age (years)

18-20 344 (80.6)

21-23 61 (14.3)

24-26 22 (5.2)

Gender

Male 233 (54.6)

Female 194 (45.4)

Internet addiction

No addiction 359 (84.1)

Possible addiction 64 (15.0)

Severe addiction 4 (0.9)

ASRS

Negative 343 (80.3)

Positive 84 (19.7)

ASRS – Adult ADHD Self Report Scale
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found to be significantly associated. This finding 
may suggest that ADHD is an important risk 
factor for internet addiction. 

In our study, prevalence IA was found to 
be 15.9%. A similar result was seen in a study 
by Gedam et al. (2017) and Raju Srijampana 
et al. (2014) in which 19.85% and 12.2% of 
medical students had IA. In a study by Patil  
et al. (2017), 34.83% and 3.68% of medical 
students had possible IA and severe IA respec-
tively with IA being more common in males 
than females. Risk of IA being higher in males 
than females can be explained by the fact that 
males tend to seek contact online and female 
have more supervision or restriction of internet 
use in the family. No significant difference was 
found between male and female subjects re-
garding internet use in our study. In our study 
internet addiction was significantly associated 
with young age. As per a meta-analytic study 
by Wang et al. (2017), males and young adults 
are more likely to be diagnosed with internet 
addiction.

In the ADHD group 35.71% and in the 
non-ADHD group 11.07% of subjects were 
found to have internet addiction on the IAS. 
Similar results were seen in a study by Yoo et al. 

Table 2. Pattern of internet use among participants

Variables n (%)

Type of internet usage

Message/texts/e-mail 178 (41.69)

Social networking 350 (81.96)

Information search 259 (60.65)

Online gaming 73 (17.09)

Sexual content 51 (11.94)

Duration since usage of gadget

< 12 months 120 (28.1)

≥ 12 months 307 (71.9)

Time spent online per week

< 40 hours 394 (92.3)

≥ 40 hours 33 (7.7)

Table 3. Correlation between internet addiction and positive score on adult ADHD 

Internet addiction ASRS screening Total

negative positive

No addiction 305 54 359 (84.1%) χ2 = 38.98
p < 0.0001

Possible addiction 38 26 64 (15.0%)

Severe addiction 0 4 4 (0.9%)

Total 343 (80.3%) 84 (19.7%) 427

ASRS – Adult ADHD Self Report Scale

Table 4. Correlation between positive score on adult ADHD and substance use

ASRS screening Substance use Total

absence often regular

Negative 338 2 3 343 (80.3%) χ2 = 5.96
p = 0.05

Positive 79 2 3 84 (19.7%)

Total 417 (97.7%) 4 (0.9%) 6 (1.4%) 427

ASRS – Adult ADHD Self Report Scale

Table 5. Correlation between internet addiction and age 

IA score Age (years) Total

18-20 21-23 24-26

No addiction 287 57 15 359 (84.1%) χ2 = 9.37 
p = 0.05Possible addiction 53 4 7 64 (15.0%)

Severe addiction 4 0 0 4 (0.9%)

Total 344 (80.6%) 61 (14.3%) 22 (5.2%) 427

IA – internet addiction
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(2014), in which 32.7% of ADHD group and 
3.2% of non-ADHD group subjects met criteria 
for internet addiction on the IAS. In a study by 
Bozkurt et al. (2013), 83.3% of young adoles-
cents with IA showed symptoms of ADHD. 
In a study by Tateno et al. (2016), a strong 
relationship was found between ADHD traits 
and IA in Japanese students. A meta-analysis by 
Wang et al. (2017) showed a similar moderate 
association between IA and ADHD in adoles-
cents and young adults even after controlling 
for confounding factors.

The association between ADHD and IA can 
be explained by several hypotheses. The stop-
signal paradigm is based on the formal theory 
of inhibition and measures the mechanism of 
inhibition. Subjects with ADHD have shown 
a deficiency in inhibitory control which is de-
veloped by grade 2 in normal subjects. This 
deficiency in inhibition control in ADHD may 
interfere with self-regulation with internet use 
(Schachar and Logan 1990).

The dopaminergic and opioidergic reward 
pathways of the brain are critical for survival since 
they provide the pleasure drives for eating, love 
and reproduction. These are called ‘natural re-
wards’ and involve the release of dopamine in the 
nucleus accumbens and frontal lobes. However, 
the same release of dopamine and production  
of sensations of pleasure can be produced by ‘un-
natural rewards’. Defects in various combinations 
of the genes for neurotransmitters and defects in 
functioning of the frontal lobe result in a reward 
deficiency syndrome (RDS) which places indi-
vidual at risk for abuse of the unnatural rewards. 
Internet addiction can also serve as an ‘unnatural 
reward’. In ADHD and other impulsive disorders 
a similar reward deficiency syndrome is seen. 
The reward deficiency hypothesis can serve as 
a major tool in understanding the link between 
ADHD and internet addiction (Comings and 
Blum 2000; Blum et al. 1996).

Sonuga-Barke’s hypothesis suggests the dual 
pathway model for ADHD. In one pathway, dys-
regulation of action results from poor inhibitory 
control associated with the mesocortical branch 
of the dopaminergic system. In the other path-
way it is a motivational style characterized by 
an altered delay of reward gradient linked to the 
meso-limbic dopamine branch associated with 
the reward circuits. Cognitive and motivational 
dysfunction in ADHD causes the individual to 
choose tasks which are immediately rewarding 
rather than delayed ones. The internet provides 
an individual with multimodal stimuli with an 
instant reward which makes an individual with 

ADHD susceptible to abuse of the internet 
(Sonuga-Barke 2002).

In our study substance use was found to be 
significantly associated with ADHD. The reward 
deficiency hypothesis, poor inhibitory control 
and motivation dysfunction can explain why 
subjects with ADHD are more prone to sub-
stance abuse. Some studies have also suggested 
conduct disorder as a mediator for substance 
related disorder in ADHD (Tapert et al. 2002; 
Biederman et al. 1998; Disney et al. 1999; Chil-
coat and Breslau 1999).

Limitations

Diagnosis of internet addiction needs to 
be refined with standardized diagnostic tools  
to improve reliability and validity. It is a cross 
sectional study. The long term effect of ADHD 
on internet addiction cannot be studied by this 
method. A screening test of ADHD was used. 
No clinical interview of subjects who were posi-
tive in ADHD screening was carried out.

Conclusions

The findings of this study suggest there is 
a strong association between scoring for adult 
ADHD and internet addiction. Individuals with 
ADHD are more prone to develop substance 
and or behaviour addiction. In future, a much 
clearer definition of internet addiction should 
be developed and a diagnostic entity needs  
to be provided. Screening for ADHD should be 
done in college students as ADHD can affect 
an individual’s academic performance, interper-
sonal relationships and make one more prone 
to substance use and/or addiction.
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