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A B S T R A C T

Context: Attention-deficit /hyperactivity disorder (ADHD) was originally defined in children but is now
recognized to persist into adulthood or is independently diagnosed in some adults. It is associated with
impairment across multiple domains, including home, college and, work and can lead to excessive internet
usage, social withdrawal, substance abuse disorders, fatigue, job loss, mood changes, and distress.
Aim: To look for adult ADHD and Internet Addiction among undergraduate medical college students.
Settings and Design: Designed as a cross-sectional study conducted on undergraduate medical college
students.
Methods and Material: This is a cross-sectional study involving 501 undergraduate medical college
students between 18-25 years of age. The Adult ADHD Self-report scale (ASRSv1.2) was applied to screen
for adult ADHD. Young’s internet addiction scale (IAT) was applied to look for internet addiction.
Statistical analysis used: Statistical analysis was done using SPSS version 25.
Results: The mean age of the participants was 20.3 years. Most of the participants (54.9%) who screened
positive for adult ADHD belonged to the younger age group (20-21 years). Mild internet addiction was
seen in 34.5% of the participants, moderate in 6.4%, severe in 0.2 % and 58.9% had no internet addiction.
Students who had screened positive for adult ADHD reported more addictive tendencies.
Conclusions: Higher levels of ADHD symptoms were associated with increased Internet addiction among
undergraduate medical college students.
Key Messages: This study shows that adult ADHD can be one of the reasons leading to internet addiction
among students. An understanding of the magnitude of the problem is essential for early screening and
timely psychiatric intervention for the better functional outcome for the students.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

Attention deficit/hyperactivity disorder (ADHD) is a
childhood-onset chronic neurobiological disorder persisting
into adolescence and adulthood.1 As opposed to childhood
ADHD, only recently has adult ADHD become a focus
of widespread clinical attention, as most of the earlier
studies on ADHD did not include adults in their samples.
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Adult ADHD with a prevalence of 4.4% was observed in
the National Comorbidity Survey-Replication in the United
States, while a study among college students in Chandigarh,
India estimated it to be 5.4%.2,3 High prevalence of self-
reported ADHD symptoms were found among university
students in Kenya.4 Inattention was the most frequently
associated symptom of ADHD among young adults which
was more significant in male adults.5
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In literature, adults screened positive for ADHD
but who were never formally diagnosed had greater
levels of functional impairment and lower quality of
life than individuals who did not screen positive for
ADHD.6 Symptoms of ADHD are commonly found in
psychopathologies such as depression, anxiety, oppositional
defiance, conduct disorder, substance use disorders and
finally internet addiction (IA).7–10

Internet addiction is the inability to control internet
use despite negative consequences, resulting in marked
distress and/or functional impairment in daily life.11,12 The
explosive growth in the use of the internet not only in
India but also worldwide, especially among adolescents and
young adults is concerning. A study exploring technology
use patterns found internet addiction among 24.6% of
adolescents.13 Among health professional undergraduates,
the total prevalence of internet addiction was 19.85%, with
moderate and severe internet addiction being 19.5% and
0.4%, respectively.14 Male adolescents were most prone to
the development of IA.15 Being easily bored and having
an aversion to delayed rewards are two key symptoms of
ADHD which contribute to excessive internet use resulting
in a decreased feeling of boredom and providing immediate
rewards.16

A study by Tateno M et al. showed that students with
a positive ADHD screen scored significantly higher on the
Internet Addiction Test than those negative for an ADHD
screen.17 The prevalence of ADHD in IA groups was found
to be between 19.5% and 42.5%, while it was 4.6% to 15.2%
in the control groups.5 The presence of probable ADHD
and both inattention and hyperactivity/impulsivity symptom
dimensions were related to the severity of IA.18 A stronger
relationship was found between inattention symptoms and
IA.19 Patients with IA present with more severe symptoms
of ADHD than healthy controls and IA by itself has an
adverse influence on ADHD.5 Both adult ADHD and IA
may lead to educational failure and long-term occupational
disability.20

Adult ADHD, which is a condition with high
levels of impulsivity and emotional dysregulation as a
phenomenological key factor, has already been reported
as a risk factor for IA.21 Deficient inhibitory control and
the lack of strategic flexibility in subjects with ADHD
may interfere with the self-regulation of internet use.22

However, evidence supporting a causality between adult
ADHD and IA is still lacking. As there are fewer studies
reported on this topic under this setting, this study is
taken up to screen for adult ADHD and internet addiction
among undergraduate medical college students considering
understanding of the relationship between adult ADHD and
internet addiction.

2. Materials and Methods

The present study was a cross-sectional observational
study conducted on undergraduate medical students after
obtaining approval from Institutional Ethics Committee.
A convenience sample of students was approached to
participate in this study. All the students between 18 to
25 years of age, willing to give informed consent were
included. Those with a history of acute surgical and medical
illness and those with a history of prior psychiatric illness
were excluded. Five hundred and one students meeting
the fixed criteria were taken as subjects for the study.
Written informed consent was obtained at the beginning
of the interview from all participants after explaining the
purpose and nature of the study in understandable language,
responding to questions and concerns, providing adequate
opportunity to withdraw from the study at any point in
time, and verbally assuring about the confidentiality of their
information. Data were collected between 1 January 2022 to
30 June 2022.

Sociodemographic details were obtained, including
age, gender, year of study, and living status-hostler/day
scholar using a semi-structured proforma developed in
the Department of Psychiatry. Adult Self-Report Scale
(ASRSv1.2) and Internet Addiction Test (IAT) by Dr
Kimberly Young were applied to screen for adult ADHD
and internet addiction, respectively.

Adult Self-Report Scale (ASRSv1.2) is a validated,
revised version of the ASRS v1.1 screening scale.It consists
of 6 questions, 4 questions based on the DSM 5 and 2
non-DSM 5 questions. The questions require a response in
the range of 0 (never) to 4 (very often). Total scores are
in the possible range of 0 to 24. A score of 14 or higher
is suggestive of a positive screen for adult ADHD (91.4%
sensitivity, 96.0% specificity). The scale is short, easily
scored and has been shown to correctly identify adults who
meet the diagnostic criteria for ADHD.23

Internet Addiction Test (IAT) is a reliable and valid
measure of addictive use of the internet, developed by Dr
Kimberly S. Young. It consists of 20 items that measure
mild, moderate, and severe levels of internet addiction. Each
item is rated on a 5-point Likert scale ranging from 0 to
5 (does not apply, rarely, occasionally, frequently, often,
and always), with the total maximum score being 100. A
higher score signifies a higher level of internet addiction.
A total score that does not exceed 30 indicates a normal
level of internet use, whereas total scores between 31 and
49 indicate mild level addiction, 50-79 designates moderate
addiction, and scores of 80 or above reflect a severe internet
addiction.24

Statistical Package for Social Sciences (version 25.0,
released in 2017 by IBM Corp. Armonk, New York,
United States of America) was used for the analysis of the
data. Mean and standard deviation was used to describe
continuous variables, whereas frequencies and percentages
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were obtained for categorical data. The relationship between
variables was assessed using Pearson correlation. A
probability value of less than 0.05 has been taken as
statistically significant.

3. Results

3.1. Description of the participants

The study involved 501 undergraduate medical college
students with a mean age of 20.32 ± 1.55 years. One
hundred and sixty (31.9 %) participants were aged 18-19
years, 236 (47.1%) of the participants were aged 20-21
years, 92 (18.4%) of the participants were aged 22-23 years
and only 13 (2.6%) of the participants were aged 24-25
years. (Table 1)

In this study, 70.5% of the participants were female and
29.5% were male participants. Most of them (52.7%), were
availing of hostel facilities while 47.3% were day scholars.

3.2. Self-reported ADHD symptoms using the ASRS
scale

The results revealed the prevalence of self-reported ADHD
symptoms was 54.9% and the mean ASRS score was 12.54
± 4.12. The majority (42.5%) of the participants who were
screened positive for adult ADHD symptoms belonged to
20-21 years of age followed by 31.6 % to 18-19 years of age,
23.6% belonged to 22-23 years and only 2.2% belonged to
24-25 years. (Table 2)

3.3. Internet addiction (IA)

Table 3 depicts the distribution of internet users in the
total sample. The mean internet addiction test scores
were 28.87±13.23. Out of this, the major proportion of
respondents (58.9%) had no internet addiction and 41.1%
of the participants reported internet addiction. Out of them,
34.5% of the participants had mild, 6.4% had moderate and
only 0.2% had severe internet addiction.

Nearly half (46.2%) of students in the 24–25yr age group
had mild IA followed by 20-21yr with 39%. Groups 18-19yr
and 22-23yr had a similar amount of mild IA students of
around 30%.

20-21yr and 22-23yr groups had a similar distribution of
moderate IA of around 5% each and almost double (9.4%)
in the 18-19yr group and none in the 24-25yr group.

Only one case of severe IA was seen, belonging to the
18-19yr group.

But the sample sizes (n value) were not equal for all
groups, with the least in the 24-25yr group and the highest
in the 20-21yr group. This can be considered a limitation of
this study.

3.4. Relationship between age, self-reported ADHD
symptoms and internet addiction test (IAT) (Table 4)

Correlational analysis revealed a negative correlation
between age and ASRS scores suggesting ADHD symptoms
may decrease with increasing age. The relationship
between ASRS and IAT was examined. Moderate positive
correlations were found between overall ASRS scores and
the IAT scores suggesting individuals who screened positive
for ADHD symptoms reported more addictive tendencies.

3.5. Investigating predictors of Internet addiction

To determine the relative contribution of these variables to
the IAT score, multiple logistic regression was conducted
with the IAT score as the dependent variable and the
following independent variables: ASRS scores, age, gender,
year of study, and living status. The results indicated that
ASRS scores (p=0.0001) remained significant predictors of
IA. Age, gender, year of study, and living status were not
significant predictors of IAT scores (p > .05).

4. Discussion

In this study, we examined ADHD signs via the ASRS
scale and its relation with IA among undergraduate medical
students. In total 501 students distributed in each academic
year were represented in the data. First and second-year
students were more represented in the total sample when
compared to final years.

In this study, the majority (42.5%) of the participants
belonged to the younger age group i.e., 20-21 years and
54.9% of the total participants showed symptoms suggestive
of adult ADHD which was higher when compared to
other studies. A study by Atwoli L et al., in which most
of the study population were medical students belonging
to 17-20 years of age, accounted for the self-reported
ADHD symptom prevalence rate of 21.8%.4 This raises
the possibility that this new instrument, which has never
been used in this setting before, maybe over-inclusive
with many false positive results. Many researchers have
attributed the variation in the prevalence of ADHD to the
different methodologies used, rather than to any cultural or
geographical difference between the populations and that
community prevalence rates might be even higher than that
suggested by this study, as demonstrated by studies that have
shown that ADHD prevalence rates are lower in university
and college populations than in the general population.25

A negative correlation between age and ADHD
symptoms was detected in this study suggesting an age-
dependent decline in ADHD symptoms consistent with the
findings by Dupaul GJ et al., Atwoli L et al.4,26

Female students were higher in number than male
students in this sample yet no statistically significant gender
differences were found in ASRS scores similar to a study
by Panagiotidi M et al., in which the mean age of their
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Table 1: Distribution of participants by age

Age Frequency (%) (n) Mean age ± S. D
18-19 years 31.9% (n=160)

20.32 ± 1.55 years
20-21 years 47.1% (n=236)
22-23 years 18.4% (n=92)
24-25 years 2.6% (n=13)
Total 100% (n=501)

Table 2: Variation of self-reported ADHD symptoms (using ASRS scale) with socio-demographic factors

Variable (No.) ADHD screen positive (%) Chi-square value P-value
Age group
18-19 (n=87) 31.6%
20-21 (n=117) 42.5% 12.34 0.006∗

22-23 (n=65) 23.6%
24-25 (n=6) 2.2%
Gender
Female (n=197) 55.8% 0.406 0.524
Male (n=78) 52.7%
Year of study
1st (n=67) 47.5%
2nd (n=47) 58.8%
3rd (n=60) 61.2% 5.22 0.266
4th (n=61) 56%
Intern (n= 40) 54.8%

*Statistically significant

Table 3: Variation of internet addiction test (IAT) scores with socio-demographic factors

Variable Mild IA Moderate IA Severe IA Normal Chi-square value P-value
Age group
18-19yr 30%(n=48) 9.4%(n=15) 0.6%(n=1) 60%(n=96)
20-21yr 39%(n=92) 5.1%(n=12) 0 55.9%(n=132)
22-23yr 29.3%(n=27) 5.4%(n=5) 0 65.2%(n=60) 10.55 0.308
24-25yr 46.2%(n=6) 0 0 53.8%(n=7)
Total 34.5%(n=173) 6.4%(n=32) 0.2%(n=1) 58.9%(n=295)
Gender 60%(n=96)
Female 36.5%(n=129) 7.4%(n=26) 0.3%(n=1) 5.53 0.137
Male 29.7%(n=44) 4.1%(n=6) 0
Year of
Study
1st 24.1%(n=34) 9.9%(n=14) 0
2nd 50%(n=40) 6.3%(n=5) 0
3rd 35.7%(n=35) 4.1%(n=4) 1%(n=1) 30.84 0.002∗

4th 42.2%(n=46) 6.4%(n=7) 0
Intern 24.7%(n=18) 2.7%(n=2) 0

*Statistically significant

Table 4: Relationship between age, self-reported ADHD symptoms (ASRS scale) and internet addiction test (IAT)

Variable Mean ± S.D Correlation P value
Age
ASRS 20.32 + 1.55
Age vs ASRS 12.54 + 4.12 -0.136 0.002∗

Age 20.32 + 1.55
Internet addiction 28.87 + 13.23
Age vs IAT 0.006 0.887
ASRS vs IAT 0.341 0.0001∗

*Statistically significant
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sample was 30.23 + 12.17 years and the female population
outnumbered the male population.19 The lack of significant
difference between the genders in this study seems to agree
with a meta-analysis by Simon V et al., who demonstrated
that gender differences were not associated with adult
ADHD rates.27

Therefore, contrary to the conventional concept of adult
ADHD regarding a continuation of childhood ADHD
condition, recent findings indicated that two distinct
childhood onset and adulthood onset ADHD might exist
and adult ADHD is not a simple continuation of childhood
ADHD.28,29

Consistent with the finding by Wang et al., no significant
difference between age and Internet addiction was observed
in the current study.5Yet a survey byPanagiotidi M et al.,
reported age was another significant predictor of IA, more
specifically, younger individuals reported excessive internet
use.19 This may suggest that all age groups should be
targeted for IA prevention with no specific focus on certain
age groups.

The present study found no gender differences on the
Internet Addiction scale similar to the study by Dalbudak
et al., but is in contrast to the observation by Panagiotidi M
et al.16,19

In a study by Bakken IJ et al., wherein a group
of participants aged 16-29 years, male participants in
comparison to the female participants were classified as
having internet addiction or at-risk addiction in Norway.30

In a study by Gedam et al., male gender was thought to be
one of the most important predictors of internet addiction
among students.14 But Yen JY et al., demonstrated the
association between attention deficit and Internet addiction
was more significant among female college students.31 One
reason for this might be because of the cultural norms of
developing countries like India and Turkey which tend to
be more conservative in general where freedom, options
and exposure to the internet are biased towards men as
opposed to western nations like the UK. This is just one
such assumption and further studies on gender roles are to
be done to evaluate this hypothesis before applying it across
nations.

The main finding of the present study was that screen-
positive ADHD symptoms were related to IA. A moderate
positive association between overall ASRS scores and IAT
suggesting participants who had screened positive for adult
ADHD reported more addictive tendencies like the findings
by Dalbudak et al., Panagiotidi M et al.16,19 This says that
students may enjoy the multiple options which the Internet
provides them. Internet is characterized by quick responses
providing immediate rewards and multiple windows with
various activities and may reduce the feelings of boredom
or aversion to delayed reward in students with symptoms
of ADHD. The internet can also provide an unreal life
for these students, in which they can go into artificial

lives or live out their fantasies without inhibition. Lack
of self-control may make it difficult for these students to
control their internet use, making them vulnerable to IA.32

Nevertheless, the cross-sectional design of the present study
makes it impossible to say anything about the direction
of the causal relationship. Previous studies indicated that
adult ADHD status is linked with the developmental
trajectories of cortical components, and white matter
alterations of several networks.33 Similarly, recent studies
have demonstrated that IA might cause functional, and
structural changes and abnormalities in the brain.34 Based
on these findings, we might speculate that functional
and structural brain abnormalities related to IA might
also be related to adult ADHD-like cognitive symptoms,
which should be differentiated from an independent ADHD
disorder. The high comorbidity between IA and ADHD
might be accounted for cognitive and behavioural symptoms
related to IA rather than symptoms of an independent
ADHD disorder.35 The shortage of self-control may make
college students have difficulty controlling internet use after
engaging in internet activity. Thus, they have a higher risk
to progress to internet addiction because of the interaction
between their deficits and internet function.

Among all the variables, we found that ASRS scores
were the best predictor for internet addiction as supported
by Dalbudak et al., 2014.32 It was expected that children
who had ADHD would not be able to perform well in
school, and hence, lesser numbers would be able to enter
professional colleges where tough entrance exams need
to be cleared.36 However, a meta-analysis of four studies
evaluating academic functioning among college students
with ADHD concluded that ADHD impacts the academic
functioning of a relatively selective sample of college
students. It was also reported that college students with
ADHD may represent a distinct set of individuals who have
better cognitive abilities and better compensatory adaptive
skills than the general population with ADHD.37 This
supported the findings of the present study as the individuals
with ADHD constituting better abilities might have had
no difficulty in achieving and pursuing a medical college
education. However, the restricted participant selection
limits the extent of the generalizability of the findings in the
study.

5. Strengths

To our knowledge, this was the first study to investigate
the relationship between adult ADHD symptoms (using
this scale) and internet addiction among medical college
students from this area of the country and it will therefore
serve to broaden the body of knowledge on ADHD in this
setting. This study could establish the presence of Adult
ADHD symptoms to be one of the best predictors of internet
addiction.
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6. Limitations

A major limitation of this study was that these findings
only relate to self-reported symptoms of ADHD and not
the syndrome itself. College students who participated were
non-clinical samples. Thirdly, since this study was cross-
sectional, the findings of this study cannot address the causal
relationships among the primary constructs of interest. The
sample sizes (n value) were not equal for all groups, with
the least in the 24-25yr group and the highest in the 20-21yr
group.

7. Conclusion

To conclude, this study represented that with increasing age,
there was a decrease in Adult ADHD symptoms. Higher
levels of ADHD symptoms were associated with increased
Internet addiction and of all the other socio-demographic
variables, Adult ADHD was one of the best predictors of
internet addiction. Never the less, further studies in such
age groups with standardized diagnostic tools need to be
conducted for early detection and prevention programmes
for a better quality of life for future generations.
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