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Double Blind Peer Review ABSTRACT 
Physical activity (PA) and exercise are essential for a positive and 
healthy lifestyle. A population exposed to lifestyle changes is 
university students, who are more prone to experiment anxiety and 
stress. PA reduces anxiety and depression, increases self-esteem, and 
improves academic performance (AP). The integration of artificial 
intelligence (AI) facilitated the promotion of PA using several devices 
that interpret PA data to customise and guide exercises. This 
investigation analyze how the integration of AI to promote PA impact 
on the wellbeing of students and their AP. 
 

L'attività fisica (AF) e l'esercizio sono essenziali per uno stile di vita 
positivo e sano. Gli universitari sono più esposti a cambiamenti nello 
stile di vita e sperimentano ansia e stress. L'attività fisica riduce ansia 
e depressione, aumenta l'autostima e migliora il rendimento. L’uso 
dell'intelligenza artificiale ha facilitato la promozione della AF 
utilizzando diversi dispositivi che interpretano i dati sull’AF per 
personalizzare gli esercizi. Questa indagine analizza l'impatto 
dell'integrazione dell’IA per promuovere l’AF sul benessere degli 
studenti e sul loro rendimento. 
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Introduction 

According to the World Health Organization (WHO), physical activity and regular 

exercise are a means of promoting health and maintaining active, positive and 

healthy lifestyles (Herbert C, 2022). Inactive lifestyles, poor diets, overweight and 

obesity are issues that affect countries globally (Oh et al., 2021). Constant and 

regular physical activity has both short- and long-term beneficial effects not only 

on the organic and functional level. In fact, regular exercise is a means of prevention 

in reducing chronic non-communicable diseases, mental health issues and 

promotes cognitive function, as found in the scientific literature (An et al., 2023).  

Despite the well-documented benefits and protective factors outlined in the 

literature, incorrect lifestyle habits remain deeply ingrained. The global prevalence 

of sedentary and inactive lifestyles, ranging from 60% to 85%, underscores the 

emphasized risk of mortality for those who maintain such habits. This risk is 20% 

greater compared to individuals who regularly engage in adequate daily movement 

and physical activity (Chatterjee et al., 2023). The global decrease in physical 

activity is accompanied by increasingly sedentary daily habits, whether for work, 

study, or leisure, a substantial portion of the young population leads a lifestyle 

marked by excessive sitting, even if they engage in physical activity, which 

contributes to an increased risk of chronic physical and mental conditions (Herbert 

C, 2022). Indeed, even if some individuals reach the WHO recommendations and 

guidelines in terms of daily or weekly exercise, increasingly sedentary lifestyles, as 

in the case of office work or for university students, or with distance learning and 

increasingly popular smart working, the problem of sedentariness persists. In fact, 

we are encountering a population defined as 'active couch potatoes', which is the 

2 103 definition of “an individual who meets or exceeds physical activity guidelines 

(ie, is sufficiently physically active) but is also highly sedentary” (Fennell, C, et al., 

2019). A sedentary lifestyle is linked to issues such as obesity, type II diabetes, high 

blood pressure, depression, and cardiovascular problems. Although there have 

been many attempts over the years to raise awareness of the importance of 

physical activity and health-related behaviors, many people do not lead healthy 

lifestyles and it is difficult to inspire them to change their habits, even 1132 132 

with the now widespread use of therapies, drugs, psychotherapy and digital tools 

(Oh et al., 2021; Moscatelli et al., 2023). Health is intricately connected to behaviors 

and lifestyles, emphasizing the importance of reducing sedentary habits through 

exercise. This endeavor necessitates a dedication not solely to physical activity but 

primarily to self-motivation and self-control Chatterjee et al., 2023). University 

students are a group particularly vulnerable to lifestyle changes (Moscatelli et al., 

2023). As future adults facing high cognitive demands, significant psychological 



 

 
 

 

stress, and substantial weekly sedentary activity, they may become a key target for 

primary prevention efforts in the future (Herbert C, 2022). University students are 

estimated to suffer from the so-called 'Freshman15 effect' by gaining 2.3-6.8 kg (15 

pounds, hence the term) in their first year of university (Lyzwinski et al.,2018; 

Morassut et al., 2020) and are more prone to experience anxiety and stress 

(Herbert C, 2022). The shift from high school to university, especially for those away 

from home, represents a critical period during which behaviors and lifestyles take 

shape and solidify. Consequently, if sedentary and unhealthy habits are embraced 

during this time, they are more likely to persist into adulthood (Peng et al., 2022). 

The presence of conditions such as stress or anxiety, smartphone and digital device 

abuse are positively correlated with increased BMI or low participation in physical 

activities (Moscatelli et al., 2023). In addition, for students living away from home, 

leaving home and facing social challenges alone such as peer relationships, as well 

as managing themselves and their finances, the amount of studying and lectures 

can be particularly arduous and stressful factors (Li, Zhong, 2022). Physical activity 

and inactive and sedentary lifestyles, as widely repeated, are important in the 

university population and beyond, due to the health effects but at the same time 

have a strong impact and correlation with academic achievement (Babaeer L, et al., 

2020). Indeed, physical activity acting on factors on stress reduction and 

improvement of anthropometric parameters can improve concentration, self-

perception, motivation, and thus academic success (Babaeer L, et al., 2020; 

Lyzwinski et al.,2018; Moscatelli et al., 2023; Peng et al., 2022). Despite the known 

benefits of being physically active and leading a healthy lifestyle and the risks 

associated with sedentariness and its attendant problems, there are often many 

reasons that hinder active lifestyle maintenance and adherence to physical activity 

programs. These include the lack of the opportunity for professionals to have more 

time and financial resources to be able to provide ongoing support and 

recommendations (Zaleski et al, 2024) as well as the costs to be incurred by subjects 

for on-site physical activity. The use of technology and artificial intelligence (AI) to 

support the physical activity of university students fits positively and successfully 

into this scenario. AI encompasses the process where non-human devices acquire 

knowledge and skills, initially programmed but capable of operating autonomously 

to varying degrees, and performing adaptive tasks based on learned data inputs 

(Bays et al., 2023). Machine learning, a fundamental aspect of AI, improves machine 

performance by learning from accumulated data inputs.. Natural language 

processing enables machines to comprehend, interpret, and respond to human 

language, including applications like chatbots, virtual assistants, and language 

translation tools. Machine learning is supported by initial algorithmic programming, 



 

 
 

 

allowing devices to adjust task outputs based on new data inputs (Bays et al., 2023; 

An et al., 2023;). Interventions with technology such as mobile applications, 

wearable devices, software, and the use of AI are beginning to take hold among 

possible alternatives to traditional physical activity. This type of physical activity 

delivery is part of the broader concept of e-health understood as health and general 

health-related services delivered via information and communication technologies 

(ICT) (Peng et al., 2022). AI can provide a new and innovative way to change the 

approach between health professionals and physical activity programming through 

devices and applications that can provide real-time communication, feedback and 

recommendations by analyzing, adapting and personalizing interventions based on 

the data collected on the subject (An et al., 2023). This paper will focus on the 

analysis of the use of AI-based chatbots although it will analyze the results of all 

studies in the literature that have related the use of AI to physical activity.The 

current literature scenario shows a gap regarding the correlation between the use 

of artificial intelligence to promote healthy active lifestyles, the reduction of 

sedentary behaviours and the increase of physical activity levels in the university 

population. This paper aims to investigate the state of the literature regarding the 

use of current artificial intelligence in physical activity, analyzing different 

frameworks of the current evidence focusing on the findings related to the use of 

physical activity interventions via artificial intelligence, the lifestyles of university 

students and their psycho-physical well-being and possible correlations between 

academic performance and physical activity. The research question focused on the 

possibility of opening new research perspectives on the possible use of artificial 

intelligence to promote physical activity among the university population for the 

improvement of their lifestyles, mental and physical well-being and academic 

success, analyzing the ethical aspects, benefits and disadvantages of such means.  

Methods 

 A literature review was conducted in March 2024. PubMed was selected as the 

database and different search frameworks were searched within it using strings of 

terms. Keywords were chosen with the use of synonyms as well. Research results 

that fell within the date range between 2018 and 2024 were included. The terms 

used for physical activity in the database were 'physical activity' or 'physical 

exercise' or 'exercise'. For technology-related terms, 'artificial intelligence' or 'AI' 

were chosen. For the sample chosen, the keywords were 'university students' or 

'college students'. Concerning frameworks on academic success, the terms were 

'academic performance' or 'academic success' or 'academic achievement'. 

Furthermore, to limit the search to results unrelated to the covid-19 pandemic, the 



 

 
 

 

exclusive Boolean operator NOT for the term “covid-19” was added to all strings. 

The combination of keywords used in the search did not produce any results, 

prompting exploration of alternative sets of terms related to the research 

frameworks discussed in the following contribution. 99 The final search strings 

were: “artificial intelligence” OR “AI” AND “physical activity”; “physical activity” OR 

“physical exercise" OR “exercise” AND “university student” OR “college student” 

NOT “covid-19; “physical activity” OR “physical exercise” OR “exercise” AND 

“university student” OR “college student” AND “academic performance” OR 

“academic success” OR “academic achievement”.  99 Inclusion and exclusion 

criteria  Only studies in English were included in the research. Studies dealing with 

populations with mental illnesses or disorders, or at least psychiatric ones, were 

excluded. Studies with any protocol, both qualitative and quantitative, were 

included. In the first string, either studies that did not have the term artificial 

intelligence in the title, abstract or keywords were excluded. In the second and third 

strings, studies that did not sample students aged 19 years and over were excluded. 

The choice of date range was made from the most recent review for each of the 

search strings.  

Results  

The literature search provided many results, which were then selected several 

times in response to the inclusion and exclusion criteria. The first string correlating 

artificial intelligence with physical activity initially provided 150 results, which were 

reduced to 50 with the filters of language and time interval. In turn, the results were 

selected by excluding those that did not have the word artificial intelligence, that 

dealt with mental or psychiatric illnesses or disorders, thus arriving at 33 results. 

The second string correlating physical activity and the university population yielded 

75 41 results which, with the filters of language and time interval, the choice of 

sample age 19 years and older reduced to 8 results. The third string, the correlation 

between physical activity, academic performance and university students provided 

a large volume of results, 393. With the filters of language and time interval, 21 

results were obtained. With the selection of only studies on the sample aged 19 

and over, the final results were 16. In addition, a handsearch was conducted by 

drawing on bibliographies and searching Scopus and ERIC yielding 24 additional 

results. By applying filters and exclusion criteria, the results were reduced to 15. 

The results were registered on Zotero, which then removed 10 duplicates. The final 

number of data was 72 items included. 

String  Results  Inclusion/exclusion criteria  Final result  Total  

AI + PA  150 50 33 



 

 
 

 

PA + US 41 8 8  
72 

PA + AP + US 393 21 16 

Handsearch 24 15 15 
Key to terms: Artificial Intelligence (AI); Physical Activity (PA); Academic Performance (AP); University 

Student (US).  
 

Tab. 1 Summary of search results on PubMed 

 

The results of the review led to the identification of a gap in the literature 

concerning the use of artificial intelligence via chatbots, wearable devices and 

mobile applications for the promotion of healthy and active lifestyles, the 

improvement of psychophysical well-being and the reduction of sedentary 

behavior in correlation also with academic success, in the university population. 

However, the literature search outlined the clear presence of what could be 

understood as the research framework from which this study decided to start. 

There are studies in the literature that correlate the effectiveness of using artificial 

intelligence, in the form of various devices and software, to promote physical 

activity, motivation and adherence to healthy lifestyles. There are also studies 

analyzing the beneficial effects of regular physical activity and healthy lifestyles in 

the university population. There are also studies that analyze the beneficial effects 

of regular physical activity and healthy lifestyles in the university population 

characterized by sedentary habits due to lessons, study hours and distance 

teaching. Exercise not only improves their levels of physical activity and therefore 

reduces the risk of exposure to non communicable diseases, such as cardiovascular, 

diabetes, obesity, but also acts on reducing anxiety, stress and depression. In 

addition, many studies positively correlate physical activity to academic 

performance thanks to the lowering of cortisol levels, stress levels, and the increase 

in perceived self-effectiveness and self-esteem. 

Research framework 

Artificial Intelligence and Physical Activity  

Research on the utilization of artificial intelligence (AI) spans various sectors, 

including healthcare, education, and computer science (The studies analyzed for 

this framework are presented in the following Tab2, Tab 2.1, and Tab2.2). However, 

the application of AI to promote physical activity is a burgeoning field, with ongoing 

studies exploring its diverse applications. Over recent years, systematic reviews, 

scoping studies, and experimental research have shed light on the advantages, 



 

 
 

 

drawbacks, and ethical considerations surrounding AI's integration into the 

healthcare and medical sectors. Questions regarding the potential of AI to enhance 

users' engagement with physical activity, reduce service costs, and induce 

behaviour change have accompanied the evolution of studies on AI in healthcare. 

In the domain of physical activity interventions, AI has the capacity to transform the 

methods employed by health professionals when creating and executing programs. 

By analysing individual data, AI can tailor interventions to specific needs, provide 

personalized feedback, and create demographic-specific workout plans (An et al., 

2023). The introduction of AI represents a radical change in healthcare delivery, 

encompassing technologies such as machine learning (ML), deep learning (DL), and 

reinforcement learning (RL), which offer unprecedented opportunities for patient 

care (An et al., 2023). Conversational agents, a tangible outcome of AI, are emerging 

as valuable resources in the healthcare sector. Leveraging machine learning and 

natural language processing, these agents interact naturally with users, overcoming 

workforce shortages and enhancing the accessibility of healthcare services (Zhang 

et al., 2020; Milne-Ives et al., 2020). Concurrently, the evolution of lifestyle change 

programs is propelled by the adoption of digital technologies, including the 

internet, mobile devices, and data-driven interventions, to reach a broad audience 

and maximize intervention effectiveness (Baca et al., 2022). Wearable monitoring 

systems, incorporating various sensors, enable the monitoring of exercise metrics, 

physiological responses, and sleep patterns, facilitating personalized health 

management (Baca et al., 2022). The use of technology-based devices and 

applications, such as chatbots and virtual assistants, is increasingly prevalent in 

promoting physical activity. These tools offer 24/7 availability, enabling users to 

engage in exercise remotely and receive personalized feedback and guidance (Oh 

et al., 2021). Chatbots, driven by AI and natural language processing, engage users 

in natural language conversations, providing tailored interventions and educational 

content (Oh et al., 2021). The effectiveness of AI-driven interventions in promoting 

physical activity, sleep, and healthy dietary habits has been examined, highlighting 

the importance of personalized interactions and multicomponent interventions 

(Singh et al., 2023). Moreover, AI technologies hold promise in disease 

management, facilitating real-time data analysis, personalized recommendations, 

and educational outreach to patients (Bays et al., 2023). However, the integration 

of AI into healthcare systems poses several challenges, including accuracy, data 

privacy, ethical considerations, and human-computer interaction. While AI 

presents opportunities for improving patient care and promoting healthy 



 

 
 

 

behaviours, careful integration and oversight are essential to mitigate potential 

risks and guarantee fair access to health systems and services (Bays et al., 2023). 

Overall, AI has the potential to transform healthcare delivery, enhance patient 

outcomes, and address complex health challenges, rendering it a valuable asset in 

advocating physical activity and holistic well-being (El Sherbini et al., 2024). 

 

 
 

Tab. 2 Summary of the studies analysed in this contribution 

 

Tab. 2.1 Summary of the studies analysed in this contribution 



 

 
 

 

 

Tab. 2.2 Summary of the studies analysed in this contribution 

 

Physical Activity, Sedentary Behaviours and Mental Issues in University Students  

In parallel, another area of research was identified concerning the correlation 

between university students and physical activity. The analysis (Tab.3) found that 

university students often lead sedentary and disordered lifestyles, which are 

associated with mental well-being problems such as stress and low self-esteem. 

Physical activity can improve both the lifestyle and mental well-being of students. 

Ge et al. (2021) found a decline in explosiveness, endurance and strength factors 

among 18- to 22-year-old university students and the risk of the ‘freshman 15’ 

effect, a weight gain of approximately 3-4 kg (Lyzwinski et al., 2018). Engaging 

students in physical activity is complex due to the lack of awareness of the risks of 

an inactive lifestyle and the pressures of university life. Ge's study conducted in 

China highlights poor eating and physical activity habits among students, with 

80.15% spending more than 5 hours a day sitting in class, and only a minority taking 

adequate lunch breaks (Ge et al., 2021). Furthermore, the National College Health 

Assessment finds that 56% of students do not meet physical activity guidelines and 

44% sleep less than the recommended hours (Hutchesson et al., 2023). The 

transition from high school to university carries a significant risk of misbehaviour, 

as it is at this stage that the habits of adulthood are stabilised (Peng et al., 2022).   



 

 
 

 

 
 

Tab. 3 Summary of the studies analysed in this contribution 

Peng's systematic review on the use of e-health interventions to increase physical 

activity and reduce sedentariness among university students highlighted lack of 

motivation as a major limitation (Peng et al., 2022). However, university students, 

familiar with digital technology, can benefit from e-health interventions, which 

require personalisation and appropriate change behaviour techniques. Moving 

away from families, dealing with academic pressures and new life routines cause 

anxiety and stress, often exacerbated by a lack of physical activity and sleep 

(Hutchesson et al., 2023). Physical activity is therefore also a protective factor for 

mental well-being. Moderate-intensity exercises practised three times a week can 

reduce depressive symptoms and stress in students, while low-intensity exercises 

such as yoga can have positive effects on general well-being (Herbert, 2022). 

Moscatelli's (2023) study of out-of-school students in Southern Italy highlighted the 

importance of lifestyle training, with results showing a reduction in blood pressure, 

increased physical activity and greater attention to diet. These interventions can 

improve students' habits, confirming the need to promote healthy choices during 

the university period. 

 

 



 

 
 

 

Physical Activity, University Students and Academic Performance 

A final aspect that has emerged from the literature (Tab. 4) is the improvement of 

academic performance and achievement in correlation with physical activity. 

Higher aerobic capacity (VO2max) improves problem-solving skills, cognitive 

flexibility and attention in young adults with high academic performance 

(Bayramlar et al., 2022). Intense physical activity interventions have a positive 

effect on attention, processing speed and inhibition (Haverkamp et al., 2020). 

Furthermore, metaanalysis physical activity interventions have a positive effect on 

processing speed, attention, cognitive flexibility, working memory and language, 

with the greatest effect found on working memory (Haverkamp et al., 2020). 

Physical activity is considered a key factor that can significantly influence academic 

performance. Previous studies have shown improvements in various cognitive 

abilities, such as execution, decision-making, perception, concentration and 

memory, which may benefit from regular exercise (Redondo - Florèz et al., 2022). 

Furthermore, stress has been identified as a factor that can impair academic 

performance, causing concentration difficulties and reduced mnemonic capacity. 

Anxiety is also correlated with academic success, with higher levels of anxiety 

associated with poorer academic performance (Redondo-Florèz et al., 2022). In the 

Redondo-Florèz study, the results partially confirmed the initial hypothesis: 

students with higher academic performance had a higher VO2 max and lower 

diastolic blood pressure, whereas the group with lower academic performance 

showed higher diastolic blood pressure values. Insomnia caused by breathing 

problems was more common in the lower academic performance group. Low sleep 

quality and insomnia can negatively influence academic performance. Physical 

activity is crucial for improving academic performance as it stimulates neurotrophic 

brain factors and promotes general health. Student programmes that promote 

exercise and sleep habits can improve academic performance. 



 

 
 

 

 
  

Tab. 4 Summary of the studies analysed in this contribution 

Conclusions 

The final discussion of this study focuses on the importance of using artificial 

intelligence (AI) to improve university students' lifestyles, increase physical activity, 

and reduce sedentariness, with a focus on its correlation with academic 

performance. AI offers enormous potential in transforming physical activity 

promotion initiatives among university students. Mobile apps, wearable devices, 

and AI-based software provide real-time, personalised feedback, revolutionising 

traditional approaches to physical activity promotion. However, despite the 

growing interest, there is still a gap in the literature regarding the specific use of AI 

to promote physical activity among university students and its impact on their 

academic health and performance. This study sought to fill this gap by examining 

current evidence on AI-guided physical activity interventions among university 

students. The results showed that physical activity is crucial not only for improving 

health but also for positively influencing academic performance by reducing stress 

and enhancing concentration and motivation. Furthermore, the data analysis 

revealed that university students often lead sedentary lifestyles associated with 

mental well-being problems such as stress and anxiety. However, physical activity 

can improve both the lifestyle and mental well-being of students. AI-based 



 

 
 

 

interventions can provide personalised and ongoing support, helping to overcome 

the challenges associated with promoting physical activity among university 

students. 

In conclusion, integrating AI into initiatives that promote physical activity among 

university students presents new opportunities to enhance their physical and 

mental well-being, as well as their academic success. However, further research is 

essential to fully understand the potential of AI in this context and to ensure that 

these initiatives are ethical, effective, and accessible to all students. Specifically, 

future research should address the ethical issues that emerged from this study that 

we can resume in 4 main focuses: 

1) The risk of isolation caused by using chatbots, virtual coaches, tele and 

home exercise; 

2) The unfamiliarity with technology;  

3) AI's lack of emotional intelligence and ability to empathize with users; 

4) Concerns about privacy and the use of data recorded by AI-based devices.  

This study serves as a foundation for future investigations into leveraging AI to 

encourage physical activity and improve the lives of university students. 
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