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Abstract: Background: The Internet has become an essential component of college students’ lives, serving as a 

tool for academic pursuits, daily activities, and social interactions with individuals and the global community. 

Productive internet use is associated with student success, while pathological internet use can negatively 

impact psychosocial performance. This study aimed to assess the impact of internet addiction on the cognitive 

function, mood, and physical activity of college students. Study design: The study was based on a correlational 

observational study design. Settings: The study’s participants were taken using a convenience sampling 

method from the Manav Rachna International Institute of Research and Studies campus, Faridabad, Haryana, 

having a student strength of more than two thousand. Methods: With a response rate of 69.93%, one hundred 

male and female college students who could understand the self-administered questionnaires and obtained the 

internet addiction test (IAT) scores equal to or above twenty participated (aged 18–25 years) in this study. The 

participants were assessed for the study’s outcomes, such as the internet addiction (viz. average, moderate, 

and excessive) cognition, mood, and physical activity level, using an internet addiction test questionnaire (IATQ), 

cognitive failure questionnaire (CFQ), the profile of mood state questionnaire (POMS), and international 

physical activity questionnaire (IPAQ), respectively. A categorical analysis with mean scores was carried out 

for all the outcomes. The correlation between internet dependency and cognitive abilities, emotional state, and 

levels of physical activity among the participants was ascertained using Pearson’s correlation coefficient. The 

threshold of significance was set to 95%, meaning any p-value < 0.05 was considered significant. Results: The 

study’s outcome variable- internet addiction, revealed a moderate positive correlation with cognition (r = 0.793; 

p = 0.001) and mood (r = 0.703; p = 012), while a moderate negative correlation with physical activity (r = −0.681; 

p = 003). Conclusion: The study concluded that internet addiction is positively linked to cognition and mood 

disruption; however, it negatively affects physical activities among college students. An awareness program 

should be executed on “Internet addiction and its effects on college students’ Cognition, Mood, and Physical 

Activity” and advocating Internet use in a limited manner for getting aroused, feeling better, and avoiding 

physical inactivity. 
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1. Introduction 

The Internet is widely adopted as a consumer technology and has become an essential means 

for individuals to engage in global communication and interaction. (Chou C, 2001) The digital world, 

particularly the Internet, holds considerable influence over the daily lives and activities of university 

students, facilitating not only their academic endeavors but also their day-to-day tasks and 

worldwide social engagement. While many people harness the power of the Internet for beneficial 

and creative purposes, there is a segment of the student population that shows signs of unhealthy or 

obsessive Internet use. (Chou C, et al., 2000) 

The widespread availability of internet access through portable devices such as smartphones 

and tablets is the primary cause of excessive internet usage. It is now an essential component of 

contemporary lifestyles. The study conducted by Bischof-Kastner et al. in 2014. College students are 

at a higher risk of problematic internet usage due to the combination of free internet access and 

limited parental supervision. Excessive internet usage among university students leads to 

psychological and physical issues. Li et al. (2016) 

Adolescents are at a higher risk of internet addiction due to their ongoing psychological and 

emotional development, lower self-regulation abilities, susceptibility to media influence, and propensity 

towards addictive behaviours. This study was conducted by Wu CY et al. in 2015. The phenomenon of 

internet addiction has resulted in the creation of a specific term, known as internet addiction disorder 

(IAD), due to the overindulgence and pathological use of this medium. (Naseri et al., 2015) 
Internet addiction disorder, or pathological Internet use, is a compulsive–impulsive spectrum 

disorder that involves online and/or offline computer usage. (Block JJ, 2008) It is defined as an 

impulse-control disorder that does not involve an intoxicant and it is characterized by the failure to 

resist one’s temptation, an urge or an impulse to engage in a particular behavior despite serious 

personal consequences, and is considered pleasurable and is seldom resisted (Shaw M et al. 2008). 

College students are a population of special concern, vulnerable to Internet addiction. (Kandell JJ, 

2009) Any activity can be considered an addiction when turned into an obligation. Internet addiction 

is one’s inability to control internet use, which interferes with normal living and may cause 

psychological, academic, family, social, and work difficulties or dysfunction. (Cao F et al. 2007) 

It exhibits features akin to substance dependence, including fixation, mood alterations, 

tolerance, withdrawal, distress, and functional impairment. (Yoon HJ et al. 2014). Excessive internet 

use can displace valuable time and cause behavioral narrowing, leading to dramatic psychosocial 

outcomes. This phenomenon is called “pathological internet use” (PIU). (Petersen KU, 2009) The 

younger generation is likelier to use the internet for entertainment and communicating with friends 

and family. (Fu KW et al., 2010). Similarly, to substance abuse such as drugs or alcohol, they develop 

a full-fledged addiction to the Internet. (Young KS-1996) Internet addicts become virtual and fantasy 

world members, cutting their presence from the real world. They use the internet as a substitute for 

real-life human connection, which they cannot achieve normally (Patricia Wallace 2014). 

IAD sufferers’ exhibit increased solitary behaviour, which negatively impacts their social 

functioning. In severe instances, patients may encounter physical discomfort or medical issues such 

as carpal tunnel syndrome, dry eyes, back pain, intense headaches, eating irregularities, and 

disrupted sleep. The source cited is Beard KW (2005). 

The use of smartphones and related technologies is detrimental to cognitive abilities such as 

attention, memory, emotional regulation, and thinking. Some argue that contemporary connectivity 

is altering our neural pathways to constantly seek immediate satisfaction, and that this menace to our 

civilization is nearly as significant as climate change. This is a citation and does not require rewriting. 

Moods are typically less intense than emotions and may not always be associated with a specific 

contextual stimulus. According to a study, the negative consequences of prolonged online activity on 

mood are that they sometimes feel excited or euphoric when online, admit to going online to escape 

other problems to some degree and socialize online more than in person (Rotunda RJ et al. 2003). 

Internet addiction can have an adverse effect on the mood of individuals, leading to increased 

internet usage as a coping mechanism to alleviate low mood (Roman M et al. 2013). 
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Physical activity is defined as daily activity that lasts for at least an hour and involves the use of 

skeletal muscles, such as walking, running, and playing sports (Taylor D, 2014). Physical exercise 

enhances physical health and well-being and mitigates the likelihood and consequences of physical 

and mental ailments (Bouchard et al., 1994). 

Technological advancements, such as the internet, have contributed to decreased physical activity 

among humans (Mistry SK 2015). The substitution of outdoor activities with indoor ones has resulted in 

a sedentary lifestyle (Warbrick I et al., 2016). The decline in physical activity is significantly linked to an 

increasing incidence of cardiovascular disease, diabetes, and mental illness. This trend is exacerbated by 

the decreasing reliance on physical activity in contemporary lifestyles (McAuley E et al. 1994). 

Many adolescents frequently deal with bodily discomforts like migraines and musculoskeletal 

discomfort, which can be linked to insufficient muscle engagement and a deficit of physical activities. 

These conditions can arise from spending extensive periods online, a behavior common among this 

age group (Hakala PT et al. 2006) 

Extended computer use may lead to higher body fat and an increased risk of obesity (Matusitz J 

et al., 2012). Similarly, they exhibit sedentary behaviour and lack engagement in physical pursuits. 

Obesity is a significant risk factor for cardiovascular diseases. Studies have demonstrated a positive 

correlation between increased body mass index (BMI) in adolescents and excessive internet use, 

which may lead to a lack of physical activity and sports engagement (Kautiainen S et al. 2005). 

Consequently, the objective of this research was to establish the correlation between excessive 

internet usage and its potential addictive nature and college students’ cognition, mood, and physical 

activity level. The study hypothesized a significant association between internet addition and college 

students’ cognition, mood, and physical activity. The study will bring out the internet addiction 

awareness so that the adequate duration of the internet use might be practiced to improve cognition, 

mood, and physical activities among college students. 

2. Materials and methods 

2.1. Study design 

This research was based on a correlational observational based on the interpretation of a self-

administered questionnaire addressing the cognition, mood, and physical activity level among 

college students. 

2.2. Study settings 

The study was conducted at the Manav Rachna University campus, comprising almost five 

thousand students of different academic levels. The study targeted mainly college undergraduate 

(UG) students, who were eighty percent of the total students. The study’s participants were 

approached through in-campus banners, pamphlets, and stalls/counters for study recruitment. The 

study data collection was completed within two months, starting in January 2019 and completing at 

the end of February 2019. 

2.3. Study participants 

One hundred university UG students were recruited based on the study’s eligibility criteria. The 

participants who were university UG students studying on campus, both females and males aged 

between 18–28 years, could understand the self-administered internet addiction test questionnaire 

(IATQ), and scored twenty or above on the IATQ, were included in this study (Lee K et al. 2013). 

However, the participants who had diagnosed cases of neurological, mental, psychiatric, and 

substance use disorders, post-surgery hampered their physical activities, did not have computers or 

devices like smartphones, laptops, etc., and showed non-cooperation or unwillingness to take part, 

were excluded from this study. An easily accessible option approach was used for selecting the study 

location, i.e., university; however, a simple random sampling method was used to avoid biasing, 

utilizing a number board/chart to choose odd and even counting numbers for the participant to be 
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recruited. The participant who chose an odd and even number was accepted and denied, 

respectively, for the study screening.  

2.4. Study variables 

Impact of pathologic use of the internet was evaluated on multi-facets covering the participants’ 

level/status of cognition, mood, and physical activity, using a self-administered internet addiction 

test questionnaire (IATQ), cognitive failure questionnaire (CFQ) (Ekici G et al. 2016), the profile of 

mood state questionnaire (POMSQ) (Terry PC et al. 2001), and international physical activity 

questionnaire (IPAQ) (Craig CL et al., 2003), respectively. The IATQ score of twenty or above was set 

to diagnose the participants’ internet addiction. 

2.5. Variables assessments 

2.5.1. Internet addiction test questionnaire (IATQ) 

Dr. Kimberly Young created the Internet Addiction Test Questionnaire (IATQ) in 1998, 

consisting of 20 items. The scale employs a five-point Likert scale, ranging from 1 to 5, to evaluate the 

impact of internet usage on an individual’s daily life, social interactions, productivity, sleep, and 

emotional state. The test scores range from 20 to 100, with higher scores indicating greater 

susceptibility to internet addiction. Young’s classification categorizes internet users as minimal (20–

49), moderate (50–79), and excessive (80–100) based on their scores (Lee K et al., 2013). 

2.5.2. Cognitive Failures Questionnaire (CFQ) 

The CFQ is a self-reported measure of deficits in attention, memory perception, and motor function 

while performing a simple task that an individual should typically complete without error. The score 

is obtained by summing the ratings of the 25 items, resulting in a range of scores from 0 to 100. A 

positive correlation exists between higher scores and increased cognitive failure. Ekici et al. (2016) 

2.5.3. Profile of mood states questionnaire (PMOSQ) 

The initial version of the Profile of Mood States Questionnaire (PMOSQ) comprises 65 self-

evaluated items, scored on a five-point Likert Scale, with responses varying from 0 (“not at all”) to 4 

(“extremely”). The Total Mood Disturbance (TMD) score is computed by adding up the scores for the 

negative dimensions (such as tension, depression, fatigue, confusion, anger) and then deducting the 

total scores for the positive aspects (including vigor and self-esteem related affect). Higher scores are 

indicative of a more unstable mood state. This measure has been validated and proven to be reliable 

(Terry PC et al. 2001). 

2.5.4. The International Physical Activity Questionnaires (IPAQ) 

To gauge the physical activity levels of the participants, the abbreviated version of the 

International Physical Activity Questionnaire (IPAQ) was implemented. This tool sets a standard that 

any physical activity should be carried out for a minimum duration of 10 minutes. A score, denoted 

in “MET-minute/week,” is achieved by multiplying the time spent, days, and MET values (equivalent 

to resting oxygen consumption). Based on this score, physical activity levels were categorized as 

physically inactive (<600 MET/week), low physical activity (600–3000 MET-min/week), or sufficient 

physical activity (>3000 MET-min/week). Energy expenditure from physical activities was estimated 

by multiplying each activity’s weekly duration (in minutes) by the corresponding MET energy values 

from the IPAQ, thus deriving energy expenses associated with intense, moderate, walking, sitting, 

and overall physical activities, expressed in MET-min/week. (Craig CL et al., 2003) 

2.6. Study procedures 

Using a convenience sampling method, i.e., a first-come-first-serve, one hundred college 

students, including females and males, were recruited in this study after screening based on inclusion 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 31 May 2023                   doi:10.20944/preprints202305.2268.v1

https://doi.org/10.20944/preprints202305.2268.v1


 5 

 

and exclusion criteria. Before starting the study, participants were asked to read, understand, and 

sign the informed consent form detailing the study’s background, problem, purpose, and potential 

harms and benefits. The participants’ demographic characteristics were documented before asked to 

complete the questionnaires, including IATQ, CFQ, POMSQ, and IPAQ. A STROBE (2010) flow 

diagram shows the study procedures, including participants’ enrollment, randomization/sampling, 

and data analysis, as presented in Figure 1. 

 

2.7. Sample size estimation 

The study’s effective sample size estimation was done using Raosoft- a sample size calculator 

available online (http://www.raosoft.com/samplesize.html). For a study’s population of university UG 

students, i.e., almost 4000, keeping the margin of error at 8.96%, the confidence level at 95%, and the 

response distribution at 69%, a sample of hundred students were required to justify the sample power. 
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2.8. Statistical methods 

A statistical tool—IBM SPSS v.28 (IBM SPSS, Inc. Armonk, USA), was used to analyze the 

participant’s data. Based on their internet addiction scores, participants were categorically identified 

as average, moderate, and excessive internet users. The mean scores for the outcomes, including IAT, 

CF, POMS, and IPA questionnaires, were analyzed. Pearson’s correlation coefficient was applied to 

determine the correlation among outcomes variables (IAT, CF, POMS, and IPA). 

3. Results 

With a response rate of 59%, one-hundred undergraduate students were recruited in this study. 

The descriptive statistics are presented in Table 1. 

Table 1. The participants’ descriptive statistics (N = 100). 

Variables Mean SD N 

Internet Addiction (IATQ) 58.9400 20.86456 100 

Cognition (CFQ) 57.5200 21.19438 100 

Mood (POMSQ) 127.0100 57.02037 100 

Physical Activity (IPAQ) 859.5680 644.54908 100 

N = Total number of participants; IATQ: Internet Addiction Test; SD: Standard Deviation. 

The number of participants was categorized into average, moderate, and severe internet users 

according to the IAT mean scores, as presented in Table 2. 

Table 2. The collegiate UG students are categorized into three categories based on the IAT mean 

scores (N = 100). 

Category Subjects (N = 100) Mean ± SD 

Average users 30 39.5 ± 8.49 

Moderate users 45 59.7 ± 8.53 

Excessive users 25 86.6 ± 5.11 

SD: Standard deviation; N = Total number of study participants. 

The categorized internet users among collegiate UG students obtained different mean scores for 

the variables IAT, CF, POMS, and IPA questionnaires, as presented in Table 3 and Figure 2. 

Table 3. The mean scores for the variables IAT, CF, POMS, and IPA questionnaires in different 

categories of internet users (N = 100). 

Category 

(N = 100) 

IATQ 

(Mean ± SD) 

CFQ 

(Mean ± SD) 

POMSQ 

(Mean ± SD) 

IPAQ (MET-Min/Week) 

(Mean ± SD) 

Average 39.5 ± 8.49 24.5 ± 19.09 38.5 ± 36.56 1105.2 ± 745.85 

Moderate 59.7 ± 8.53 56.1 ± 11.92 119.9 ± 25.58 625.10 ± 192.14 

Excessive 86.6 ± 5.11 81.8 ± 10.80 187.64 ± 41.84 422.94 ± 179.13 

SD: Standard deviation; N = Total number of study participants. 
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Figure 2. Mean scores for the variables CF, MOPS, and IPA questionnaires among different categories 

of internet users. 

Pearson’s correlation coefficient test revealed that Internet addiction (IATQ) exhibited a 

moderate positive correlation with cognition (r = 0.79, p < 0.05) and mood (r = 0.70, p < 0.05); however, 

a moderate negative correlation with physical activities (r = −0.68, p < 0.05), as presented in Table 3 

and Figures 3–5. 

Table 3. Correlation of Internet addiction (IAT) with cognition (CFQ), mood (POMSQ), and physical 

activity (IPAQ), using Pearson’s correlation coefficient tests (N = 100). 

Pearson Correlation (2-tailed), N = 100  

Variable 1 vs. Variable 2 
Correlation  

(r-value) 

Statistics  

(95% CI, 2-tailed) 

Variable 1 Variables 2 Lower CI Upper CI 

Internet Addiction 

(IATQ) 

Cognition (CFQ) 0.793** 0.707 0.856 

Mood (POMSQ) 0.703** 0.588 0.791 

Physical Activity (IPAQ) −0.681** −0.774 −0.560 

CI: Confidence interval; **: Correlation is significant at 0.01 level (2-tailed); r-value: Pearson 

correlation coefficient value. 
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Figure 3. Correlation between Internet Addiction (IAT) and Cognition (CF) among collegiate UG 

students (r = 0.79, p < 0.05). 

 

Figure 4. Correlation between Internet Addiction (IAT) and Mood (IPA) among collegiate UG 

students (r = 0.70, p < 0.05). 
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Figure 5. Correlation between Internet Addiction (IAT) and Physical Activity (IPA) among collegiate 

UG students (r = −0.68, p < 0.05). 

4. Discussion 

The present research aimed to explore the correlation between internet addiction and cognitive 

function, mood state, and the level of physical activity among university students 

A positive degree of correlation existed between internet addiction and cognition (r = 0.793) and 

mood (0.703), negative degree of correlation existed between internet addiction and physical activity 

(r = −0.681). 

The mean cognition score in average users is 24.5 ± 19.09, in moderate users is 56.17 ± 11.92, and 

in severe users is 81.8 ± 10.80. The result of the current study showed that the increased usage of the 

internet greatly impacts the cognitive ability of students. With an increase in IAT scores, there was a 

significant increase in cognitive failure which was evaluated by the CFQ scores. Thus, a positive 

degree of correlation exists between internet addiction and cognition. 

Mills KL’s 2016 study indicates that cognitive changes may be present in teenagers and young 

adults, but these changes do not necessarily impede their ability to effectively participate in our 

interconnected society. Sparrow et al. (2011) found that students who expected to have access to 

information in the future had lower recall of specific details but higher recall of the information’s 

location. This cognitive shift can be seen as an adaptation to the present environment, as it is more 

efficient to recall how to retrieve information when it is readily available rather than to remember 

numerous specific facts. Accessing the Internet’s collective memory may lead to decreased retention 

of specific facts, but increased proficiency in information retrieval. Fitton et al. (2013) found that the 

majority of adolescents held favourable opinions regarding the influence of technology on their 

cognitive and social development. Cognitive changes resulting from Internet use may be 

advantageous adaptations to a changing environment. 

The current study also analyzed the correlation between internet addiction and mood to 

determine their relationship. It was seen that a positive degree of relationship existed between 

internet addiction and mood. The mean mood score in average users is 38.5 ± 36.56; in moderate 

users, it is 119.9 ± 25.58; and in severe users, it is 187.64 ± 41.84. Excessive use of the internet may 

disrupt their mood stability. In this current study, it is estimated that as internet addiction scores 

increased, scores for their mood also increased. The findings align with Romano et al.’s (2013) study, 

which investigated the varying effects of internet exposure on the positive mood of individuals with 

internet addiction. The study revealed a significant adverse effect of internet exposure on the positive 

affect of individuals with internet addiction. The study indicates that excessive internet use may be 

self-perpetuating and maintained as a means of escape, similar to other problematic behaviors. This 

is due to the fact that engaging in the behavior leads to a decrease in mood, which then prompts 

further engagement in order to alleviate the negative mood state. 
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Whang LS et al. (2003) found a significant correlation between the severity of Internet addiction 

and negative psychological outcomes such as loneliness, depression, and obsessive behaviour. 

Individuals with internet addiction exhibited elevated levels of loneliness and depression in 

comparison to those without such addiction. In contrast, the group not exhibiting internet addiction 

showed lower levels of loneliness, depression, and compulsive behaviour, indicating better 

psychological well-being. 

Orzack et al. (1999) found that individuals with tendencies towards boredom, solitude, shyness, 

depression, and addiction may be at a greater risk for developing internet addiction. 

A study by Akin et al. (2011) investigated the association between internet addiction and 

symptoms of depression, anxiety, and stress. The study highlighted significant correlations among 

these variables. Students with high levels of internet addiction are more prone to experiencing 

depression, anxiety, and stress. The study’s results indicate a positive correlation between addiction 

severity and elevated levels of stress, anxiety, and depression among individuals. 

In 2017, Gholamian B et al. conducted a study to determine the prevalence of Internet addiction 

and its association with anxiety, stress, and depression among high-school students in Shahr-e Kord, 

Iran. Their findings were consistent with previous research. The study revealed that 69.5% of the 

participants were typical internet users, 27.6% demonstrated mild internet addiction, and 2.9% 

displayed severe addiction. The study found that individuals with Internet addiction had significantly 

higher average scores for anxiety, depression, and stress compared to regular Internet users. 

In the current study, the relationship of internet addiction with physical activity is correlated 

negatively. The mean value of physical activity in MET in Average users is 1105.25 ± 745.85 MET-

min/week; in moderate users, it is 625.10 ± 192.14 MET-min/week, and in excessive users, it is 422.92 

± 179.13 MET-min/week. Excessive users are inactive, whereas average and moderate users are 

minimally active. Thus, there was a statistically significant difference in internet addiction and 

physical activity levels in college students. In 2015, Kim SE et al. conducted a study examining the 

relationship between smartphone addiction and physical activity levels. The findings indicate that 

smartphone addiction may have negative impacts on physical health by reducing engagement in 

physical activities such as walking. Reduced physical activity can result in increased fat mass and 

decreased muscle mass, which are associated with adverse health consequences. 

The results are consistent with Khan et al.’s (2017) study on medical college students, indicating 

a negative correlation between internet addiction and physical activity. The authors observed a 

correlation between physical inactivity in students and increased lethargy, as well as a potential for 

excessive use of internet devices. Inactive students had a significantly higher average score for 

Internet Addiction compared to physically active students. 

Warbarick et al. (2016) conducted a study to examine the factors associated with reduced 

physical activity among indigenous New Zealanders. The study identified technology as a significant 

distraction. Zhou R et al. (2014) discovered a negative correlation between internet usage and 

engagement in physical activities such as sports and exercise. Heavy internet users exhibit lower park 

visitation rates relative to non-heavy users. 

Park S (2014) found a negative correlation between physical activity and problematic Internet 

use in adolescents, with sleep satisfaction and stress serving as mediators. 

This study is limited by a small sample size and a restricted geographical scope, which precludes 

generalisation of the findings to a larger population. Additionally, the study did not investigate the 

association between internet addiction and other factors such as sleep quality, academic performance, 

or behaviour. Future research should increase the sample size and geographical coverage, and 

explore the correlation between IAT outcomes and variables such as sleep quality, student conduct, 

and academic achievement. 

5. Conclusion 

The study concluded that in college UG students, Internet Addiction exhibits a acceptable 

positive correlation with Cognition and Mood and a acceptable negative correlation with physical 

activity. After analyzing the determinant, the study revealed that cognitive failure was higher in 
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excessive internet users in relation to average and moderate internet users. The mood level was low 

(stable) in average online users and very high (unstable) in moderate and excessive users. College 

students’ heavy internet usage results in declining physical activity levels. As the level of addiction 

increases, the physical activity level decreases. 
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