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Preface 

 

The 1st International Online Scientific Conference ICT in Life was held on May 13, 2022 with 

the conference theme Contemporary society meeting ICT challenges and issues. A proven and 

secure platform was used to share research and opinions between scientists from different fields 

whose work highlights the importance of the role of ICT and contributes to shaping modern 

society.  

 

This conference aims to provide answers to some of the important questions about the use of 

ICT, offering experiences and research results of others to increase the quality, but also to 

maximize the impact of its use in various aspects. Through the ICT sphere, highlighting all the 

challenges, the conference participants emphasized and discussed ways to promote and 

developing different skills, achieve learning outcomes, implement and experience the use of 

different learning and teaching environments and systems, especially in light of the changes 

caused by the Covid 19 pandemic and the impact on the physical and social factors, as well as 

the transformation and informatization of some general public systems such as the justice 

system. The authors of the 34 papers published in this conference proceedings, which 

underwent a rigorous peer review process, are from different countries (Albania, Croatia, 

Cyprus, Denmark, Germany, Ireland, Moldova, Serbia, Spain, Turkey, Ukraine), so that an 

international perspective on these topical issues has been achieved. 

 

We would like to thank all the conferees, authors and reviewers for their excellent work in 

making the conference and proceedings as good as possible. We hope that this conference 

proceeding will encourage others to use ICT and improve the use of ICT in the future. 

 

Editors 

Ivana Đurđević Babić & Vjekoslav Galzina
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Physical activity and health-related mobile applications 

Iva Šklempe Kokić, Ivana Duvnjak and Danijela Kuna 

Faculty of Kinesiology Osijek, Josip Juraj Strossmayer University of Osijek, Croatia 

 

Abstract 

Physical activity nowadays involves the use of various health- and exercise-related applications 

on smartphones and smartwatches. This study aimed to examine the relationship between the 

levels of physical activity and the usage frequency of smartphone and smartwatch health-related 

applications. A total of 128 kinesiology and physiotherapy students filled out The International 

Physical Activity Questionnaire – Short Form (IPAQ-SF) and answered questions about the 

frequency of using health-related applications. Based on the IPAQ-SF, the domains of physical 

activity were calculated: physical activity of vigorous-intensity, physical activity of moderate-

intensity, and walking. It has been found that a total of 79.7% of participants use health-oriented 

applications and functions on their smartphones. They mostly use smartphones to track the type 

and amount of physical activity – 40.6% of them is using this function more than five days a 

week. Vigorous physical activity is positively related to smartphone applications for exercising 

(timers, exercise programs), a stopwatch, and programs for running. Participants engaged in 

moderate physical activity, and those who walk more use the stopwatch on their smartphones 

for exercise more often. Just over half of the students use a smartwatch (53.1%). They use them 

for tracking the type and amount of physical activity (33.6%) and heart rate monitoring (26.6%) 

more than five days a week. Positive correlations were found between vigorous physical activity 

and using the smartwatch for monitoring sleep quality and hydration, and using it as a stopwatch 

while exercising. Results indicate that students use more often applications on their 

smartphones than on smartwatches, and for slightly different reasons.  

 

Keywords: physical activity, health-related applications, exercising, mental health 

 

Introduction 

The benefits of physical activity (PA) are widely recognized nowadays. Any bodily 

movements of skeletal muscles that require energy expenditure during leisure, transport from 

one to another place, and work refer to PA (World Health Organization, 2020). The frequency, 

duration and intensity are the important aspects of PA. The intensity level is expressed as a 
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metabolic cost of PA in rest (MET – the rate of energy expenditure). To determine the intensity 

of various activities, there are MET values (Miles, 2007). Physically active individuals have 

higher levels of well-being and health (Oliver et al., 2020).  

However, lack of PA is still a major problem in many countries around the world, and 

the inactivity of people is still too high. It is consistently confirmed that physical inactivity leads 

to increased risk for health and a shorter lifespan. Advances in technology reduced the amount 

of physical labour and have led to a sedentary lifestyle that requires less energy consumption. 

Consequently, there has been an increase in people’s body weight and obesity. The same 

confirms the finding that insufficient activity increased by 5% in high-income countries (to 

36.8%) (World Health Organization, 2020). However, technology can also help people 

maintain a healthy lifestyle. 

An important aspect of life makes leisure, which affects the quality of life, especially 

for students who can spend it in physical and sports activities. There are many benefits from 

physical exercise for students – health and academic improvement, reduction of internalized 

and externalized problems (Hudziak & Tiemeier, 2017), and better mental and physical health 

(Hossen et al., 2020). Information communication technologies (ICT) are useful in motivating 

youth to exercise (Zach et al., 2016). Likewise, there are many ways in which smartphones and 

smartwatches monitor our PA and health factors, such as pedometers, heart rate, energy 

expenditure, and intensity levels of PA. Applications on smartphones can contribute to the 

increase in useful leisure and influence people's behaviours and habits (Carden & Wood, 2018). 

Thematic analysis shows that students are interested in using exercise, health and nutrition-

oriented applications, which consequently improve health (Luo & He, 2021). There are many 

ways technology can be applied in promoting PA which may be used for preventive purposes 

and to develop healthy habits in young people.  

Since the most appropriate way to increase PA is still unknown, the effectiveness of 

various methods needs to be further explored. Therefore, the main goal of this research is to 

examine the relation between various health-related applications and functions on smartphones 

and smartwatches and levels of PA in student population.  

Method 

Participants 

A total of 128 kinesiology and physiotherapy students participated in this study. There 

were 61.7% kinesiology students and 38.3% physiotherapy students. The sample is evenly 
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distributed according to gender. The average students' age was 22 (M=22.08, SD=2.84). 

Students' characteristics regarding PA are presented in Table 1.  

Table 1 

Participants' characteristics regarding physical activity  

 Total Kinesiology students Physiotherapy students 

 Min Max M SD Min Max M SD Min Max M SD 

Vigorous-

intensity PA 

(MET-

min/week) 

0 10080 2415.00 2233.53 0 10080 2603.54 2216.20 0 8640 2111.02 2250.56 

Moderate-

intensity PA 

(MET-

min/week) 

0 5040 1478.59 1461.81 0 5040 1676.20 1534.33 0 5040 1160.00 1288.59 

Walking 

(MET-

min/week) 

0 4158 1792.05 1440.67 0 4158 1735.84 1450.59 0 4158 1882.68 1434.78 

Total PA 

(MET-

min/week) 

0 17838 5685.69 3721.71 339 17838 6015.63 3661.15 0 15012 5153.73 3794.50 

Note: Min/Max – minimal and maximal score; PA - physical activity; MET - metabolic equivalent 

Instruments 

Sociodemographic characteristics regarding age, gender, type of study, height, and 

weight were gathered. Data about various health-related applications have been collected 

through a set of questions. The first part referred to the use of health-oriented smartphone 

applications and functions. Participants were asked if they use various applications and 

functions to track the type and amount of PA (e.g. pedometer), caloric intake and consumption 

(nutrition plans), exercise (timers for HIIT, programs for exercise, menstrual cycle, a stopwatch 

for exercise, running, hydration, mental training, meditation and relaxation. Also, data about 

using a smartwatch and for what purposes were collected (heart rate monitoring, exercise 

monitoring, quality of sleep, level of stress, a stopwatch for exercise, hydration monitoring). 

Information regarding the use and frequency were collected (whether they use and how many 

days a week).  

The International Physical Activity Questionnaire – Short Form (IPAQ-SF) (Craig et 

al., 2017) has been applied to obtain internationally comparable results on PA. It has acceptable 

measurement characteristics and is used in various settings and languages. IPAQ has good 

stability and high reliability (0.80). The existing Croatian version was applied. The IPAQ short 
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form encompasses specific types of activity – vigorous intensity, moderate-intensity activities, 

and walking. For each type of activity frequency in days per week and duration per day are 

measured. Data were expressed according to the official guidelines. PA is presented as MET-

minutes per week, which signify multiples of metabolic rate while sitting. MET score was 

derived as the product of MET value and duration in minutes of each activity. The 

recommended values of PA were used in the analysis – 3.3 METs for walking, 4.0 METs for 

moderate PA, and 8.0 METs for vigorous PA.  

Procedure 

The research was conducted in January 2021. All participants filled out an online 

questionnaire via Google form. Participation in the study was entirely anonymous and 

voluntarily. Before conducting research, the participants were introduced to the aim and 

purpose of the study.  

Results 

Results of the frequency of using smartphones and smartwatch health-related 

applications and functions are shown in Figures 1 and 2. There are differences in the habits of 

use of smartphones and smartwatch health-related applications of kinesiology and 

physiotherapy students.  

Figure 1 

Mean values of the frequency of use of smartphone health-related applications and functions 
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Figure 2 

Mean values of the frequency of use of smartwatch health-related applications 
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Table 2 

Correlations coefficients between physical activity and health-related applications on 

smartphones  

 Vigorous 

PA 

Moderate 

PA 
Walk Total PA 

Type and amount of PA .06 .03 .10 .08 

Caloric intake .10 .07 .09 .13 

Exercise .30** .12 .13 .28** 

Menstrual cycle -.09 -.06 .18* -.01 

Stopwatch .36** .26** .21* .39** 

Programs for running .27** .09 .15 .25** 

Hydration .28** .12 .15 .28** 

Meditation, relaxation .18* .21* .15 .25** 

Note. PA – physical activity; *p<0.05; **p<0.01 

Students in the category of vigorous exercise use health-related smartphone applications 

more often for exercise (e.g. timers for HIIT, programs for exercise) (r=0.30, p<.01). In 

addition, these students more often use programs for running (r=0.27, p<.01), hydration 

(r=0.28, p<.01) and mental training (r=0.18, p<.05) on smartphones. Obtained results show that 

all levels of PA are positively related to the use of the stopwatch on smartphones. The higher 

level of PA is, the correlation coefficients are stronger (for walking r=0.21, for moderate PA 

r=0.26, for vigorous PA r=0.36). Students involved in moderate PA more often use smartphone 

applications for mediation and relaxation (r=0.21, p<.05).  

Table 3 

Correlations coefficients between physical activity and health-related applications on 

smartwatches 

 Vigorous 

PA 

Moderate 

PA 
Walk Total PA 

Type and amount of PA .15 .07 .06 .14 

Heart rate .11 .06 .05 .11 

Quality of sleep .20* .09 .01 .16 

Level of stress .16 .01 .05 .12 

Stopwatch .24** .19* .11 .26** 

Hydration .21* .03 .07 .16 

Note. PA – physical activity; *p<0.05; **p<0.01 

Students who exercise vigorously (r=0.24, p<.01) and moderate (r=0.19, p<.05) more 

often use a stopwatch for exercise on their smartwatches. Those in the category of vigorous PA 
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more often use the smartwatch for monitoring the quality of sleep (r=0.2, p<.05) and hydration 

(r=0.21, p<.05).  

Discussion 

The purpose of this study was to investigate the relationship between the levels of PA 

and the frequency of use of smartphone and smartwatch health-related applications in a 

convenience sample of kinesiology and physiotherapy students. Furthermore, the secondary 

purpose was to examine if there are differences between these two groups of students regarding 

their use of health-related mobile applications and whether there are associations between their 

level of PA and total PA with the use of these applications on their smartphones and 

smartwatches, respectively. To the best of our knowledge, there are no previous studies 

conducted on the sample of physiotherapy and kinesiology university students regarding their 

use of health-related mobile applications with respect to the level of PA. In general, there is a 

lack of evidence regarding the association between health-related application use and actual 

levels of PA, which makes a comparison of our study with other studies difficult.  

Most of our participants actively use health-related mobile applications on their 

smartphones, mostly to track the type and amount of PA. Other frequently used types of health-

related smartphone applications among our sample involve those for tracking of menstrual cycle 

and stopwatch. Heart rate monitoring smartwatch applications are also very frequently used 

among kinesiology students. Students of kinesiology and physiotherapy are expected to have 

more knowledge and awareness regarding the benefits of PA and the importance of maintaining 

a healthy lifestyle. A substantial part of their curriculum represents education on human 

physiology, health promotion and active lifestyle as well as the effects of PA and sedentary 

behaviour on health and prevention of disease. Kinesiology students also, in general, tend to 

lead a very active lifestyle and most of them are involved in regular sports activities because it 

is the requirement of their curriculum. 

Smartphones became an indispensable part of modern life, especially among the student 

population. The use of smartwatches is also on the rise and their functions are extending and 

becoming more sophisticated with every new generation of devices. Advances in technology 

enabled the emergence of smartphones and smartwatches with powerful functions, which 

support the development of different health-related applications and sensors, as well as wireless 

connectivity with other devices (Bender et al., 2013). Health-related applications, which work 

in combination with wearable biometric sensors in smartwatches became common and most of 
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the smartphones entering the market have already preinstalled some of the health-related 

applications and options for wireless connectivity with wearable devices.  

We found numerous positive correlations between using exercise-related and hydration-

related smartphone applications and being in the group of those with vigorous-intensity levels 

of PA. Likewise, students with higher levels of total PA tended to use exercise-related and 

hydration-related smartphone applications more frequently. Furthermore, those with vigorous 

levels of PA tended to use smartwatch applications for quality of sleep and hydration, as well 

as stopwatch functions more often. In general, smartphone applications are used somewhat 

more frequently than smartwatch applications, and kinesiology students tend to use smartphone 

and smartwatch health-related applications more often than physiotherapy students.  

A similar study carried out by McFadden and Li (2019) reported that there is a 

connection between wearable exercise tracking devices and frequency, intensity and duration 

of exercise among university students. Out of the 70 students, which met exercise 

recommendations in that study, nearly half of them also regularly used wearable technology for 

tracking exercise. Likewise, of 90 students which were identified as regular users of wearable 

technology, 31 met all three recommendations for exercise (adequate frequency, intensity and 

time), and 53 met two of these recommendations (frequency and time). Of 112 regular 

exercisers who met two of three recommendations for exercise, nearly half used wearable 

technology.  

Honary et al. (2019) reported that mobile fitness applications could have a positive role 

in the promotion of healthy living among young people. Zach et al. (2016) conducted a study 

with the purpose to investigate the effects of information communication technology on the 

motivation of young people regarding exercise, particularly running, during leisure time. They 

examined the effect of a 12-week intervention program on motivational climate in physical 

education lessons. Programs for enhancing motivation for PA during physical education lessons 

using the Internet and self-reporting using smartphone applications both showed improvement 

in motivational climate and physical fitness measures among participants.  

Rapid developments in technology, especially wearable technology, made it easier to 

play an active role in self-monitoring of PA and physiologic functions of the body. There are 

thousands of smartphone and smartwatch health-related applications available on the market, 

which are designed to monitor the physiological functions and PA of the user (McKay et al., 

2019). However, the effectiveness of these applications and their impact on health behaviours 

and outcomes is still not completely established. A recent systematic review performed by 

Milne-Ives et al. (2020) evaluated the effectiveness of mobile health applications. They reported 
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little significant evidence, which supports the effectiveness of mobile health applications. On 

the opposite, a recent meta-analysis reported that smartphone-based interventions represent a 

promising strategy to increase total PA and steps in children and adolescents (He et al., 2021). 

Another recent systematic review focused on the effects that certain mobile phone 

application techniques have on PA with the goal to establish what techniques are more or less 

effective (Hosseinpour & Terlutter, 2019). Nurturing PA behaviour using applications, 

feedback, goal setting, competition, and social sharing with familiar users in segregated and 

social network groups seem to stimulate PA behaviour, whereas social sharing with strangers 

and rewards are less effective in improving PA. A similar older study reported that application 

users generally positively welcome real-time feedback, social networking, expert counselling, 

and goal setting (Kirwan et al., 2013). Still, manufacturers of sports applications should make 

significant efforts to personalize the application to develop its full potential (Janssen et al., 

2017). Sports applications have an important entertainment aspect that can help their users to 

overcome difficulties (Sun & Zhang, 2006) and this can contribute to the increase of mobile PA 

applications. 

The current study has some limitations. First, our sample was small and consisted of 

only physiotherapy and kinesiology students, which makes it difficult to generalize our results 

to the whole university student’s population. We did not research their motivation for use of 

different types of applications. Furthermore, we did not use our participants’ actual PA levels 

generated by the applications which measure the type and amount of PA, which would give 

more accurate data regarding the association between PA levels and usage of applications in 

comparison to the data, obtained from IPAQ questionnaire. Future studies should consider a 

larger population, which will include students of other academic disciplines, detailed analysis 

regarding the motivation of using specific types of applications and use actual data stored by 

mobile applications regarding the type and amount of PA when establishing associations 

between the level of PA and usage of health-related mobile applications.  

Conclusion 

This study adds useful information to the body of evidence regarding students’ habits 

of using health-related smartphone and smartwatch applications and the relationship between 

the actual level of PA and the use of these applications. The majority of students of both 

disciplines use some type of health-related applications, however, those studying the academic 

discipline of kinesiology tend to use them more frequently. The use of health-related 

applications is positively associated with higher levels of PA. The results of this study could 
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assist in the development of more tailor-made and personalized health-related applications. 

Further studies are needed to clarify the preferences and motives for the usage of health-related 

mobile applications, and the relationship between their usage and lifestyle habits in university 

students of different academic disciplines. 
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