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 School exhaustion among upper secondary school students has increased at an 

alarming rate in recent years. There is evidence that this exhaustion affects 

students’ ability to study, and that students experience their studies as 

burdensome. Distance learning has further weakened students’ ability to study. 

This study aimed to describe upper secondary students' experiences of how 

exercise breaks affect their studying and well-being. The data were collected 

through thematic interviews with 15 first-year upper secondary students in the 

spring of 2021. The data were analyzed by inductive content analysis. The results 

indicate that exercise breaks positively influenced students’ subjective 

experiences of their studying ability and well-being. This insight could be relevant 

to planning secondary education, teacher training, and school health care, along 

with the development of services to support well-being among upper secondary 

students. 
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Introduction 

 

We live in a performance-oriented society where the focus on competition is no longer limited to adults, but has 

recently also shifted to young people (Zeedyk et al., 2003; Salmela-Aro, 2010; Klinger et al. 2015; Evans et al. 

2018). Education and academic performance are substantial sources of stress for adolescents. It is common for 

students to report high levels of stress related to academic performance. This stress affects both physical and 

mental health, and is a cause of various academic problems. Thus, adolescents should be afforded possibilities to 

develop their coping abilities during this vital development period. Beneficial stress-management skills may 

invariably help adolescents throughout their lives because many longstanding health-related behaviors – positive 

and negative – can be traced to adolescence and early adulthood (Pascoe et al. 2020). For example, Finland has, 

for the first time in history, a generation of children who are more stressed than their parents (Ministry of 

Education and Culture, 2017). Although Finnish adolescents have performed well in international comparisons of 

learning outcomes and educational achievements, student satisfaction with school remains among the lowest in 

Europe (Salmela-Aro & Näätänen, 2005; Salmela-Aro, 2013). 

 

Over the past five years, school exhaustion cases have increased among Finnish upper secondary students (Salmi-

Aro & Hietajärvi, 2019), with over 15% of first- and second-year upper secondary students experiencing school 

exhaustion (THL, 2019). Moreover, one in five students feels that they need study support, while 40% feel that 
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studies in upper secondary school are mentally burdensome (Salmela-Aro & Hietajärvi, 2019). Another study 

found that 75% of students' emotions are negative and related to stress, fatigue, and anxiety (Ministry of Education 

and Culture, 2017). School exhaustion seems to increase during the transition to upper secondary school (Salmela-

Aro 2010; Klinger et al. 2015). For example, the importance of matriculation examinations increased in the 2020 

reforms to the admission process at Finnish universities, and some researchers have suggested that this change 

has increased stress among Finnish upper secondary school students (Vallinkoski, 2020). An international survey 

of 540 000 students between 15-16 years of age from 72 countries found that 66% reported stress related to poor 

grades, 59% reported that they worry about the difficulty of tests, 55% reported feeling very anxious about school 

tests, and 37% reported feeling stressed and anxious while studying. In the same study, girls reported higher levels 

of anxiety about school assignments than boys (OECD, 2017). School exhaustion and emotional fatigue manifest 

as a fear of failure, lack of self-esteem, perceived workload, and stress-increasing strain. Sleep deprivation, 

depression, and muscle aches in the neck and shoulders are also common symptoms (Salmela-Aro & Näätänen, 

2005; Randall et al. 2019).  

 

Musculoskeletal problems among students have become more prevalent due to decreased physical activity and 

increased sedentary behavior (Fares et al., 2017; David et al., 2021). Notably, about 10% of upper secondary 

students in grades 1-2 reported suffering from neck and shoulder pain on a daily basis, while about 30% suffered 

from this type of pain every week. Moreover, 7% and 20% of students suffer from headaches on a daily and 

weekly basis, respectively, while about 19% of students reported having lower back pains on a weekly basis (THL, 

2019).  

 

Adolescents' neck and shoulder pain has been linked to excessive computer and digital device use, while 

musculoskeletal pain among adolescents has been associated with heightened levels of stress and anxiety 

(Auvinen et al., 2016, Eriksen et al., 2017; David et al., 2021). Increased screen time, lack of physical activity, 

and unfavourable workplace ergonomics – all of which have become commonplace in contemporary society – 

have been presented as risk factors for neck and shoulder symptoms (TEKO, 2021a; Fares et al., 2017; David et 

al., 2021). The psychosomatic symptoms of these lifestyle characteristics include headaches, abdominal pain, 

along with low-grade pain or aches in the neck, shoulders, and/or lower back (Vikat et al., 2000; Ståhl, 2014; 

Eriksen et al. 2017; Fares et al., 2017; David et al. 2021). 

 

During the spring of 2020, the Covid-19 pandemic spread across the world. By March 12th, 2020, 46 countries 

across five continents had declared school closures in an attempt to restrain the spread of the new coronavirus, 

Covid-19 (Huang et al. 2020). The current pandemic has increased mental strain, loneliness, and screen time 

among adolescents, and has also been associated with a lack of motivation due to workload and concentrations 

problems (The Union of Upper Secondary School Students, 2020; Octavius et al., 2020; Xiang et al., 2020; Niemi 

& Kousa, 2020). As such, the Covid-19 pandemic has negatively affected adolescents’ mental health. For instance, 

many countries have reported that mental health problems among adolescents have more than doubled in 2020-

21. The school closures caused by the Covid-19 pandemic have affected students in many ways, with available 

data showing a surge in mental health problems among 15-24-year-olds (OECD, 2021). 
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The physical and mental symptoms caused by excessive screen time, sedentary behavior, and mental strain 

negatively affect studying ability and learning (Carson et al., 2016; van Delden et al. 2020). However, stress 

management techniques learned at a young age can positively impact well-being and health (Fares et al. 2017; 

David et al., 2021). This is a highly relevant issue, as students’ well-being is one of the fundamental goals of the 

renewed upper secondary school curriculum (OECD, 2019; Finnish National Agency for Education, 2019). 

 

Exercise breaks are short periods that can be fit into work days or studies. In the ideal scenario, an exercise break 

would consist of both stretches and dynamic movements. The primary goal of these breaks is to balance the load 

caused by work or studying, promote recovery, and maintain mental endurance (Rauramo, 2008; Jindo et al. 

2019). Shorts periods of exercise influence the circulatory system, muscles, and brain metabolism to improve 

alertness and concentration (Ylinen, 2002; Jindo et al., 2019).  

 

Even light, short-term exercise has been shown to exert preventive effects on the development of musculoskeletal 

disorders, depression, and anxiety, as well as increase functional capacity, self-confidence, alertness, stress 

tolerance, and academic performance (Carson et al., 2016; Tremblay et al., 2016; TEKO, 2021a). Moreover, 

several studies of school-age children suggest that exercise breaks can contribute to factors that promote effective 

learning (Chaddock et al., 2010; Reed et al., 2010). For example, an intervention in which school-age children 

were subjected to 5-20 minutes of physical activity yielded improvements in the students’ ability to concentrate 

(Grieco et al., 2009; Howie et al., 2014a; Howie et al. 2014b; Carlson et al. 2015). 

 

It has been established that exercise breaks impart positive effects on stress and its symptoms, neck and shoulder 

problems, and student learning. For this reason, it is relevant to study upper secondary students` experiences of 

how exercise breaks can support their studying ability and well-being. The presented findings could be pivotal to 

helping students better understand their health and identify practices that will maintain their physical and mental 

well-being. There are no previous reports concerning upper secondary students' experiences of how exercise 

breaks affect their neck and shoulder pain and mental strain.  

 

Methods 

Research Aim and Research Questions 

 

The presented research aimed to describe upper secondary school students' experiences of how exercise breaks 

support their studying ability and well-being.  

The research questions were: 

(1) How do students experience studying in upper secondary school? 

(2) Do upper secondary level students feel that exercise breaks support their studying ability and well-being? 

 

Research Design  

 

A qualitative research method, including content analysis, was chosen to provide rich qualitative descriptions of 

participants’ experiences with the studied phenomenon (Elo & Kyngäs, 2008).  
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Participants 

 

This study included a total of 15 participants, all first-year upper secondary students, of which eight were female 

and seven were male. The average age of the participants was 16 years; the youngest students were 16 years of 

age while the oldest students were 17 years of age. The participants were selected from a Finnish upper secondary 

school by purposeful sampling (Polit & Beck 2020). Since the target group must have experiences of the 

researched phenomenon (Polit & Beck 2020), all of the participants took part in a guided exercise session once a 

week for three weeks. The break exercise was done in a group, approximately 10 minutes per session, during a 

lesson on a regular school day. The break exercise was planned by the researcher, who is a physiotherapist. The 

break exercise session consisted of dynamic stretches and active movements to improve mobility and whole-body 

posture. The participants were also given written instructions on how to do the performed exercises on their own. 

The selection criteria for participation in the study were as follows: being an upper secondary school student; 

having participated in exercise breaks; regularly participating in exercise breaks; and showing willingness to 

participate in the study. The students were introduced to the study through a cover letter that was forwarded to 

one class of first-year upper secondary school students (N=30) by the principal of the investigated educational 

institution. The participation rate was 50%, as 15 of the 30 students participated in the research. 

 

Data Collection 

 

The data were collected through semi-structured interviews (Polit & Beck, 2020). The interviews were face-to-

face interviews that covered the following themes: well-being in upper secondary school; and exercise breaks. 

These interview themes were identified based on previous literature. The themes were pretested on two volunteer 

students, and these test interviews were used in the final data analysis because they met the inclusion criteria. 

Each interview lasted approximately 40 minutes. The research includes a sufficient number of interviews and 

study material as data saturation was achieved during the study (Polit & Beck, 2020). 

 

Data Analysis 

 

The interviews were saved as audio files and transcribed into a Microsoft Word (Microsoft, Redmond, WA) 

document. The data were analyzed according to inductive content analysis, during which the data were reduced 

and grouped into subcategories, and then further into main categories. The analysis was started by identifying 

sections of the text that correlated to one of the research questions and by identifying common themes based on 

the initial coding (Elo & Kyngäs, 2008; Kyngäs, 2020). The researchers read through the interview answers 

several times before identifying open codes and organizing them into categories (Polit & Beck, 2020). A total of 

140 open codes describing upper secondary students' experiences was identified from the raw data for the first 

research question. The open codes were classified into subcategories (41) and categories (8). Concerning the 

second research question, a total of 42 open codes describing upper secondary students' experiences was 

withdrawn from the raw data. The open codes were classified into subcategories (9) and categories (3). The 

categories were then used to create main categories based on their relevance to the studied phenomenon. One 

researcher (NF) conducted data analysis, while the other researchers discussed the findings (HMK, KM) so that 
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the result could be verified. Original quotations have been added to the text to clearly describe the students’ 

experiences of exercise breaks (Kyngäs, 2020).  

 

Ethical Issues 

 

Good scientific research practices were followed throughout the research process. The research met the 

requirements of ethics and reliability, which means that the results can be considered credible. There was no need 

to request an ethical review from a human sciences ethics committee because the participants were over 15 years 

of age, and their consent was sufficient for participation in the study (TENK, 2019). Research approval was 

applied for, and granted by the principal of the upper secondary school.  

 

Participants were informed about the study via an information letter, with each student giving written consent to 

participate in the study. Participants were afforded the opportunity to ask for more information about the research 

by email or by calling one of the researchers. Participation in this study was entirely voluntary, and participants 

were given the possibility to withdraw from the study without a particular reason (Polit & Beck, 2020). The 

participants were informed that the recorded audio files would be securely stored and protected by passwords. All 

of the collected material was treated confidentially, and the research material was processed only by the 

researchers according to the General Data Protection Regulation (GDPR, 2016). Subject anonymity was respected 

and considered according to the ethical principles of human privacy, autonomy, data security, confidentiality 

(Declaration of Helsinki, 2013). No participant can be identified from the reported findings (Polit and Beck, 2020). 

It is also important to note that none of the researchers had any personal ties or prior relationships with the students 

who participated in the study. 

 

Results 

 

Upper secondary school students' experiences of their studies could be divided into three main categories, while 

upper secondary students’ experiences of exercise breaks and the effects on studying ability were included in one 

main category. The first main category describes aspects that upper secondary students perceive as a burden, the 

second main category describes upper secondary students' experiences of distance learning during the Covid-19 

pandemic, the third main category describes how upper secondary school impacts psycho-physical well-being, 

and the fourth main category describes the positive effects of exercise breaks on studying ability and psycho-

physical well-being. These categories are presented in more detail in Tables 1 and 2. 

 

Table 1 Upper Secondary School Students' Experiences of Studying in Upper Secondary School 

Subcategories Category Main categories 

Studies more demanding than before 

Sudden independence in studies 

More responsibility for studies than 

before 

Increased requirements and 

responsibilities  

 

Aspects burdening upper 

secondary studies 
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The studies are more burdening 

Studies are time consuming  

Lack of time  

No time for doing tasks properly  

The demanding nature of studies affects 

leisure time 

Increased influence of workload 

and lack of time  

 

 

Getting a good grade requires more work 

Concern about the impact of grades on 

future studies 

Grades have dropped 

Influence on academic success  

 

 

Increased sitting by the computer 

Increased long-term sitting 

Increased sitting is wearing 

Increased sedentary in upper 

secondary school 

 

Distance learning has increased sitting by 

the computer  

Distance learning has increased the 

workload 

Sitting at a computer for distance 

learning is considered burdening 

Distance learning has increased overall 

sitting 

An end to distance learning is desired 

Distance learning during the 

Covid-19 pandemic and its 

influence on the sedentary 

Covid-19 influence upon 

upper secondary 

students’ learning 

 

Distance learning made it challenging to 

study and learn 

Distance learning has affected the grades 

Distance learning has reduced motivation 

The effects of distance learning on 

concentration 

Distance learning and resilience 

in learning 

 

Comparing oneself with others increases 

stress 

Increased responsibility causes stress 

Distance learning is stressful 

Lack of time causes stress 

Workload causes stress 

Stress caused by grades 

Unclear assignments increase stress 

The stress of others increases stress 

Aspects that increase stress in 

upper secondary school 

The influence of upper 

secondary school studies 

on psycho-physical well-

being 

 

Increased fatigue 

Sweating 

Mental and physical strain  
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Effects on sleep quality 

Neck pain 

Headaches 

Leg cramps 

Causes poor posture 

Feeling stress affects well-being 

 

Table 2. Upper Secondary School Students` Experiences of At-work Exercise Supporting their Studying Ability 

and Well-being 

Subcategories Category Main categories 

Positive effects of different kinds of 

exercises 

Less pain related with 

musculoskeletal problems 

At-work exercise had a positive 

influence to physical well-being  

Perceived benefits of at-work 

exercise on study ability and 

psycho-physical wellbeing in 

upper secondary school 

After at-work exercise one has more 

energy to do task 

At-work exercise has made studying 

easier 

At-work exercise has improved 

concentration  

At-work exercises positive 

influence on study ability  

 

At-work exercise has increased 

coping 

At-work exercise has increased the 

energetic feeling 

At-work exercise has a positive effect 

on well-being  

At-work exercise is considered 

healthy 

The influence of at-work 

exercise on mental well-being.  

 

 

Aspects Perceived as a Burden to Studies 

 

The aspects which upper secondary students perceive as a burden were organized into four categories, namely,  

1) increased requirements and responsibilities,  

2) increased influence of workload and lack of time, 

 3) influence on academic success, and  

4) increased sedentary behavior in upper secondary school.  

The participating students expressed that the demands and responsibilities associated with studies had increased 

with the transition to upper secondary school. The studies were perceived as more demanding and burdening than 

what the students had experienced at the upper level of comprehensive school, studies which some of the students 

even considered easy. Students felt that they had to quickly grow up and become independent with the transition 
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to upper secondary school. Students also expressed that they were expected to take more responsibility for their 

studies with the transition. One student shared the following: "I had it pretty easy in middle school, but now it is 

all on me to make sure that everything is done and that I take all the right courses." (H5) 

 

The interview responses revealed that the students found the workload and lack of time to be challenging. The 

students said it was challenging to get all of the tasks done correctly because of the workload and sheer number 

of assignments; the perceived challenges were primarily related to a lack of time. Studying was described as time-

consuming, and the students felt that studies interfered with their leisure time. Several students emphasized that 

the deadlines of various assignments often accumulated on the same days. For example, one student stated: "It 

gets stressful, some days you have no homework, but then on some other days you have too much, that should be 

divided to several days so you would not get everything at once." (H2). Another student stated: "Sometimes you 

get so stressed that you think ‘will I have time to do everything that should be ready today?". (H6) 

 

The upper secondary students were also worried about their academic success. Achieving good grades was 

perceived to be more challenging than in the upper level of comprehensive school. Students felt that their grades 

had declined with the transition to upper secondary school; this was perceived as a challenge because the students 

felt that grades play an essential role in progressing to higher education future studies. This was expressed by one 

student as: "I get worried that my grades are getting worse. What if I do not get into the school I want [later]?" 

(H13). Another student stated: "The transition from the upper level of comprehensive school to upper secondary 

school has been like, upper secondary is much more difficult. There are some subjects that I now have lower 

grades in because it is more demanding, exactly in the subjects that I used to be good at in upper-level 

comprehensive school." (H1) 

 

According to the participating students, the transition to upper secondary school included an increase in extended 

periods of sitting. Students described that a large portion of the tasks and assignments were performed on a 

computer, which naturally increased the time that they spent sitting. When asked about their sedentary behavior, 

they specified that sitting during both lessons and recess had increased, while they then sat more at home while 

using a computer or phone. The students felt that this increased amount of sitting was tiring and affecting their 

ability to concentrate. According to one student: "Almost everything is done on the computer, and there is much 

sitting." (H11) Another student stated: "Sometimes my mom asks me if I am stuck to the chair because I sit so 

much, but we have too much homework." (H9) 

 

Influence of the COVID-19 Pandemic on Upper Secondary Students’ Learning  

 

The influence of the Covid-19 pandemic on upper secondary students’ learning was described by two categories: 

1) distance learning during the Covid-19 pandemic and its influence on sedentary behavior; and 2) distance 

learning and resilience in learning. Students reported that the transition to distance learning during the Covid-19 

pandemic further increased the time they spent sitting. The students primarily participated in distance learning via 

a computer. Students reported that sitting at a computer for long periods while doing remote schoolwork was 

particularly straining. The participants also expressed hopes that the distance learning would end as soon as 
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possible. One student stated: "I am so tired of staring at the screen and just sitting and listening, I am not feeling 

well because of this." (H4) 

 

Upper secondary students felt that distance learning had negatively affected their learning and the ability to study. 

They pointed out that it had become challenging to obtain teacher guidance during distance learning, while 

independent assignments had made learning more difficult. The students reported that they generally achieve good 

grades, yet the distance learning had harmed their grades, which they perceived as unfair. Distance learning had 

also reduced study motivation. Students felt that the home environment included too many distractions, which 

made it challenging to concentrate. One student shared: "It has become more difficult in school with corona and 

distance learning. You do not learn as much, and it is harder to be at a distance than if you were allowed to be at 

school." (H13). Another student discussed the effects of distance learning as: "The remote studies have affected 

me so much. It has been more difficult at distance [learning], as you do not have a teacher face-to-face; for 

example, in mathematics we have only received assignments, so there has been more self-studying." (H11) 

 

The Influence of Upper Secondary School Studies on Psychophysical Well-being 

 

The influence of upper secondary school studies on students’ psychophysical well-being was covered by two 

categories: 1) aspects that increase stress in upper secondary school; and 2) mental and physical strain. The 

participating upper secondary students experienced substantial stress on many different levels. Increased 

responsibility for their studies, increased workload, lack of time, and procrastination until the last second were 

highlighted as stress-increasing factors. Achieving good grades, comparing oneself to others, and ambiguous 

assignments were other issues that the students felt increased stress. Moreover, the students felt that stress was 

contagious, i.e., stress that was visible in other students also increased stress. As an example, one student shared: 

"Although I have a clear view of the upcoming deadlines and so on, the assignments and writing tasks require a 

lot, and I feel high levels of stress." (H3) 

 

Upper secondary school studies were associated with both mental and physical strain. The participating students 

shared experiences of fatigue, difficulty falling asleep, and poor sleep quality. One student stated: "I sometimes 

have a hard time falling asleep, as there are many thoughts spinning in my head." (H8). The students also reported 

experiencing various physical symptoms, such as increased sweating, neck pain and headaches, cramps in the 

lower extremities, and poor posture. As an example, one student reported: "If many tasks must be done during the 

same evening, I get a headache, and I get tired in the body, but maybe even more mentally tired." (H13) 

 

Effects of Exercise Breaks on Upper Secondary School Students’ Studying Ability and 

Psychophysical Wellbeing 

 

The perceived benefits of exercise breaks in upper secondary school fell under three categories: 1) exercise breaks 

positively influence physical well-being; 2) exercise breaks positively influence studying ability; 3) influence of 

exercise breaks on mental well-being. The participating upper secondary students felt that exercise breaks 

positively affected their physical well-being. They reported that exercise breaks improved flexibility and reduced 
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neck pain, headaches, and back pain. For example, one student shared the following experience: "I have not had 

as much pain and aches in the body as I usually have." (H3). Another student stated: "Before the exercise breaks 

[started], I was a bit stiff in my body and felt tired and out of energy, but afterward it felt like I had gained new 

energy, or as if I had just woken up and was like, LET'S DO THIS, so the exercise was like a positive thing." (H9) 

The upper secondary students also felt that the exercise breaks positively affected their ability to study. They felt 

that studying was more manageable after an exercise session, and that they could do more assignments and reading 

homework. Additionally, the students shared that exercise breaks improved their ability to concentrate while doing 

homework. One student stated: "Usually I have a hard time maintaining my concentration and want to give up. 

Now, after starting these exercise breaks, I have the energy to get back to homework and to do more." (H9) 

 

The participating students reported that the exercise breaks impacted their mental well-being. Based on the 

interview responses, exercise breaks increased overall endurance and gave students the sense that they had more 

energy. Students also stated that their mood improved and they felt happier after an exercise session. Several 

direct quotations from the students include: "Most of the time I have been tired and unable to concentrate, but 

after an exercise break I got more energy, I also felt happier" (H1); and "It is like a pause when you can rethink, 

and maybe do a little better. And you do not have to have the fast pace but can take a break and take it easy." (H5) 

 

Discussion 

 

Gathering students’ perceptions of their upper secondary school studies was essential for describing their 

experiences of how exercise breaks can impact their well-being and ability to study. The interviewed students 

perceived several aspects of upper secondary school as a burden. For example, the students felt that upper 

secondary school was more demanding and challenging than upper-level comprehensive school. These findings 

agree with what has been presented in previous research, i.e., upper secondary school studies are often perceived 

as difficult, time-consuming, and associated with a risk of school fatigue (Walburg 2014; Dupéré et al. 2015; 

Salmela-Aro & Hietajärvi, 2019). Previous research into school fatigue has found that this psychosomatic 

symptom seems to increase as students begin upper secondary school (Zeedyk et al., 2003; Salmela-Aro, 2010; 

Evans et al., 2018). 

 

Upper secondary school is seen as the stage of education during which students become independent and find 

their place in society (Finnish National Agency for Education, 2021). However, the students participating in this 

study felt that they had to grow up and become independent faster than they anticipated. Concerns about academic 

success emerged from the interviews, with students adamant that good grades play a significant role in 

postgraduate studies. The importance of grades has recently been found to increase the workload and stress 

experienced by upper secondary students (Vallinkoski, 2020). 

  

The participating students also shared that upper secondary school was associated with an increase in screen time 

and extensive periods of sitting by a computer. This type of sedentary behavior was perceived as tiring and caused 

concentration difficulties. Previous studies have shown that extended periods of sitting and the excessive use of 

electronic devices among adolescents can lead to psychosomatic symptoms and neck-shoulder problems (Hakala 
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et al., 2000; Vikat et al., 2000; Ståhl 2014; 2014; Fares et al. 2017; David et al., 2021). Studies have also shown 

that the prevalence of multi-site muscoskeletal pain has increased among adolescents, and may be linked to 

increased levels of anxiety and psychological distress (Auvinen et al., 2016; Fares et al., 2017; David et al. 2021). 

The students also reported that the transition to distance learning caused by the Covid-19 pandemic increased their 

sedentary behavior and resulted in more time spent sitting by the computer. The students did not appreciate the 

increased amount of independent assignments that they received during distance learning periods, and felt that 

this form of teaching was overly complicated and negatively affected their study motivation. These findings agree 

with what was reported in a case study by Niemi and Kousa (2020) and a survey conducted by The Union of 

Upper Secondary School Students in the spring of 2020. More specifically, results from both studies indicate that 

upper secondary students experienced motivational problems and difficulties concentrating during distance 

learning (Niemi & Kousa, 2020; The Union of Upper Secondary School Students, 2020). 

 

Previous research has shown that a student’s workload and the need to perform at a high level can negatively 

affect adolescents' well-being, both during leisure time and at school (Salmela-Aro et al., 2008; Salmela-Aro, 

2010; Randall et al. 2019; Bortes et al. 2021). In this study, students experienced fatigue and sleep-related 

problems. In addition, they reported that enrolling in upper secondary school had increased certain physical 

problems, e.g., sweating, neck pain, and headaches. The participating students also felt that they were experiencing 

excessive stress, which resulted in mental and physical strain. These findings are supported by the results of the 

Upper Secondary School Barometer 2019 survey, in which sleep problems, depression, and muscle aches were 

common symptoms related to studying (Salmela-Aro & Näätänen, 2005; Randall et al. 2019). 

 

When asked about their experiences with exercise breaks, the participating students shared that this form of 

exercise positively influenced their studies, as well as physical and mental well-being. The students felt that 

regular breaks which included exercise reduced neck pain, back pain, and headaches. These findings agree with 

previous reports that even small amounts of exercise can relieve neck and shoulder pain in adults (Andersen et 

al., 2011; Escriche-Escuder et al. 2020). A novel finding of the present study was that upper secondary students 

feel that exercise breaks are beneficial to studies as they help students cope with stress, concentrate, and feel 

energized. The students also felt happier after doing the exercises. Prior studies of school-age children have 

demonstrated that exercise breaks can promote the skills needed for learning, and that 10-20-minute exercise 

sessions improve students’ ability to maintain concentration relative to school days without exercise sessions 

(Grieco et al., 2009; Howie et al. 2014a; Howie et al. 2014b; Carlson et al. 2015). Studies in adults have yielded 

similar results; for example, exercise breaks reduced various painful symptoms, such as headache and neck pain, 

along with back pain, among office workers (Escriche-Escuder et al., 2020). Overall, this suggests that short 

periods of exercise could exert a preventive effect on some of the psycho-physical problems commonly 

experienced by upper secondary school students. 

 

Study Limitations and Trustworthiness 

 

This study includes some inherent limitations. The data were collected from students representing only one school 

class in one specific upper secondary school; for this reason, the presented results are not directly transferable to 
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other upper secondary schools (Polit & Beck, 2020). The trustworthiness of the research was ensured by 

considering the aspects of credibility, dependability, confirmability, authenticity, and transferability. Credibility 

was enhanced by clearly describing the limitations and strengths of the study and the relationship between the 

results and data. The dependability of the research was increased by portraying the study progress as clearly and 

logically as possible. As such, the various steps of inductive content analysis were accurately and systematically 

described to ensure that readers could understand the analytical process. The data and analysis are presented 

through two tables to ensure the trustworthiness and transferability of the research. Confirmability was increased 

by the fact that the results describe the original data. The authenticity of the study has been increased by using 

direct quotations from the interviews (Kyngäs, 2020.) The reliability of the research was increased by adhering to 

the Standards for Reporting Qualitative Research (SRQR) checklist (O'Brian et al., 2014). 

 

Conclusion 

 

The presented results show that students experience upper secondary school as burdensome. The excessive 

workload, extended sitting due to school assignments and distance learning, rising demands and worrying about 

academic success were reasons experienced causing physical and mental strain. Based on the interview responses, 

the students felt that exercise breaks positively influence their studying ability and well-being (both physical and 

mental). Moreover, the students felt that the exercise breaks were a great way to get a break from schoolwork and 

decrease the extended periods of sitting. The students also reported that these breaks helped them concentrate and 

gave them the energy needed to study more effectively.  

 

An important finding in this study is that upper secondary school must research and implement actions that will 

support students in the stressful period of their education. Based on the presented results, one possible way to 

improve students' well-being and studying ability is to integrate exercise breaks into schooldays. However, it 

should be noted that this is only one way to support students’ well-being, and students, teachers, and other 

administrators should be aware that further support methods are needed for students to feel comfortable in the 

upper secondary school environment. 

 

We found that there is limited research concerning the effects of exercise breaks on upper secondary students' 

well-being and studying ability. In the future, a longitudinal study could provide crucial insight into how exercise 

breaks benefit upper secondary students over time. This type of research would also provide the evidence-based 

data that are necessary for determining how to educate teachers about the health-promoting benefits of exercise 

breaks. The present study also provides worrying results about the sedentary behaviour of upper secondary school 

students; this issue should be acknowledged so that long-term measures for improving motility can be 

implemented. 

 

Acknowledgments 

 

We would like to acknowledge Sees‐Editing Ltd (http://www.seesediting.co.uk) service for improving the 

language and helping us to communicate our findings to readers of the journal. 



International Journal of Research in Education and Science (IJRES) 

 

727 

References 

 

Andersen, L. L., Saervoll, C. A., Mortensen, O. S., Poulsen, O. M., Hannerz, H., & Zebis, M. K. (2011). 

Effectiveness of small daily amounts of progressive resistance training for frequent neck/shoulder pain: 

randomised controlled trial. Pain, 152(2), 440–446. https://doi.org/10.1016/j.pain.2010.11.016 

Auvinen, J., Eskola, P.J., Ohtonen, H., Paananen, M.V., Jokelainen, J., Timonen, M., ..., Karppinen, J. (2017). 

Long-term adolescent multi-site musculoskeletal pain is associated with psychological distress and 

anxiety. Journal of Psychosomatic Research, 93, 28-32 doi:10.1016/j.jpsychores.2016.12.006 

Bortes, C., Ragnarsson, S., Strandh, M., & Petersen, S. (2021) The bidirectional relationship between subjective 

well-being and academic achievement in adolescence. Journal of Youth & Adolescence, 50, 992–1002. 

https://doi.org/10.1007/s10964-021-01413-3 

Carlson, J. A., Engelberg, J. K., Cain, K. L., Conway, T. L., Mignano, A. M., Bonilla, E. A., ..., Sallis, J. F. (2015). 

Implementing classroom physical activity breaks: Associations with student physical activity and 

classroom behavior. Preventive Medicine, 81, 67–72. https://doi.org/10.1016/j.ypmed.2015.08.006 

Carson, V., Hunter, S., Kuzik, N., Gray, C., Poitras, V., Chaput, J-P., ..., Tremblay, M. (2016). Systematic review 

of sedentary behaviour and health indicators in school-aged children and youth: an update. Applied 

Physiology, Nutrition, and Metabolism, 41(6), S240-S265. https://doi.org/10.1139/apnm-2015-0630  

Chaddock, L., Erickson, K., Prakash, R., Kim J., Voss, M., Van Patter, M., ..., Kramer, A. (2010). A neuroimaging 

investigation of the association between aerobic fitness, hippocampal volume, and memory performance 

in preadolescent children. Brain Research, 1358, 172–183. 

https://doi.org/10.1016/j.brainres.2010.08.049 

David, D., Giannini, C., Chiarelli, F., & Mohn, A. (2021). Text neck syndrome in children and adolescents. 

International Journal of Environmental Research and Public Health, 18(4), 1565. 

doi:10.3390/ijerph18041565 

Declaration of Helsinki (2013). Ethical principles for medical research involving human subjects. JAMA, 310(20), 

2191–2194. 

Dupéré, V., Leventhal, T., Dion, E., Crosnoe, R., Archambault, I., & Janosz, M. (2015). Stressors and turning 

points in high school and dropout: a stress process, life course framework. Review of Educational 

Research, 85, 591–629. doi: 10.3102/0034654314559845 

Elo, S., & Kyngäs, H. (2008). The qualitative content analysis process. Journal of Advanced Nursing, 62(1), 107–

115  

Eriksen, I. M., Sletten, M. A., Bakken, A., & Von Soes, T. (2017). Stress and pressure among young people. 

Experiences, causes and prevalence of mental health problems. Report no. 6/17. Oslo: NOVA. (In 

Norwegian) 

Escriche-Escuder, A., Calatayud, J., Andersen, L. L., Ezzatvar, Y., Aiguadé, R., & Casaña, J. (2020). Effect of a 

brief progressive resistance training program in hospital porters on pain, work ability, and physical 

function. Musculoskeletal Science & Practice, 48, 102162. https://doi.org/10.1016/j.msksp.2020.102162 

Evans, D., Borriello, G.A., & Field, A.P. (2018). A review of the academic and psychological impact of the 

transition to secondary education. Frontiers in Psychology, 9, 1482. doi: 10.3389/fpsyg.2018.01482 

Fares, J., Fares, M. Y., & Fares, Y. (2017). Musculoskeletal neck pain in children and adolescents: Risk factors 

https://doi.org/10.1016/j.pain.2010.11.016
https://doi.org/10.1007/s10964-021-01413-3
https://doi.org/10.1016/j.ypmed.2015.08.006
https://doi.org/10.1139/apnm-2015-0630
https://doi.org/10.1016/j.msksp.2020.102162


Fred, Mikkonen, Pramila-Savukoski, Hylkilä, & Kuivila  

 

728 

and complications. Surgical Neurology International, 8, 72. https://doi.org/10.4103/sni.sni_445_16 

Finnish National Agency for Education (2019). Basics of the Upper secondary school Curriculum 2019. 

Regulations and Instructions 2019:2 

https://www.oph.fi/sites/default/files/documents/lukion_opetussuunnitelman_perusteet_2019.pdf (In 

Finnish) 

Finnish National Agency for Education (2021). What is Upper secondary school eucation?  

https://www.oph.fi/fi/koulutus-ja-tutkinnot/lukiokoulutus. (In Finnish) 

Grieco, L., Jowers, E., & Bartholomew, J. (2009). Physically active academic lessons and time on task: the 

moderating effect of body mass index. Medicine & Science in Sports & Exercise, 41(10), 1921-6. 

Hakala, P., Rimpelä, A., Saarni, L., & Salminen, J.J. (2006). Frequent computer-related activities increase the risk 

of neck-shoulder and low back pain in adolescents. European Journal of Public Health, 16(5), 536-41. 

doi: 10.1093/eurpub/ckl025. Epub 2006 Mar 8. 

Howie, E.K., Beets, M.W., & Pate, R.R. (2014a). Acute classroom exercise breaks improve on-task behavior in 

4th and 5th grade students: A dose-response. Mental Health and Physical Activity, 7, 65-71. 

https://doi.org/10.1016/j.mhpa.2014.05.002 

Howie, E.K., Newman-Norlund, R., & Pate, R. (2014b). Smiles count but minutes matter: responses to classroom 

exercise breaks. American Journal of Health Behavior, 38(5), 681-9. 

Huang, R.H., Liu, D.J., Tlili, A., Yang, J.F., Wang, H.H., Zhuang, R., …, Yin, X. (2020). Handbook on facilitating 

flexible learning during educational disruption: The Chinese experience in maintaining undisrupted 

learning in COVID-19 outbreak. Beijing: Smart Learning Institute of Beijing Normal University. 

https://iite.unesco.org/wp-content/uploads/2020/03/Handbook-on-Facilitating-Flexible-Learning-in-

COVID-19-Outbreak-SLIBNU-V1.2-20200315.pdf 

Jindo, T., Kai, Y., Kitano, N., Tsunoda, K., Nagamatsu, T., & Arao, T. (2020). Relationship of workplace exercise 

with work engagement and psychological distress in employees: A cross-sectional study from the MYLS 

study. Preventive Medicine Reports, 17. https://doi.org/10.1016/j.pmedr.2019.101030 

Klinger, D.A., Freeman, J.G., Bilz, L., Liiv, K., Ramelow, D., Sebok, S.S., ..., Rasmussen,  M. (2015). Cross-

national trends in perceived school pressure by gender and age from 1994 to 2010. European Journal of 

Public Health, 25(Supplement 2), 51–56.  

Kyngäs, H. (2020). Inductive content analysis. In: Kyngäs, H., Mikkonen, M., & Kääriäinen, M. (eds.) The 

application of content analysis in nursing science research. Cham: Springer International Publishing, 

pp. 13–21. 

Ministry of Education and Culture (2017). Upper secondary school statement. A summary of studies and research 

on the current state and development needs of Upper secondary school. Helsinki: Ministry of Education 

& Culture. https://minedu.fi/documents/1410845/5394394/LUKIOSELVITYS_21_11_2017.pdf (In 

Finnish) 

Niemi, H. M., & Kousa, P. (2020). A case study of students’ and teachers’ perceptions in a Finnish high school 

during the COVID pandemic. International Journal of Technology in Education and Science, 4(4), 352-

369. 

https://helda.helsinki.fi/bitstream/handle/10138/319017/167_467_1_PB.pdf?sequence=1&isAllowed=y 

O’Brian, B. C., Harris, I. B., Beckman, T. J., Reed, D. A., & Cook, D. A., 2014. Standards for reporting qualitative 

https://doi.org/10.4103/sni.sni_445_16
https://www.oph.fi/sites/default/files/documents/lukion_opetussuunnitelman_perusteet_2019.pdf
https://doi.org/10.1016/j.mhpa.2014.05.002
https://iite.unesco.org/wp-content/uploads/2020/03/Handbook-on-Facilitating-Flexible-Learning-in-COVID-19-Outbreak-SLIBNU-V1.2-20200315.pdf
https://iite.unesco.org/wp-content/uploads/2020/03/Handbook-on-Facilitating-Flexible-Learning-in-COVID-19-Outbreak-SLIBNU-V1.2-20200315.pdf
https://doi.org/10.1016/j.pmedr.2019.101030


International Journal of Research in Education and Science (IJRES) 

 

729 

research: a synthesis of recommendations. Academic Medicine, 89(9), 1245-1251. DOI: 

10.1097/ACM.0000000000000388 

Octavius, G.S., Silviani, F.R., Lesmandjaja, A., Juliansen, A., & Juliansen, A. (2020). Impact of COVID-19 on 

adolescents’ mental health: a systematic review. Middle East Current Psychiatry, 27, 72 (2020). 

https://doi.org/10.1186/s43045-020-00075-4 

OECD (2017). PISA 2015 Results (Volume III): Students' well-being, PISA. Paris: OECD Publishing. 

https://doi.org/10.1787/9789264273856-en. 

OECD (2019). PISA 2018 Results (Volume III): What school life means for students’ lives, PISA. Paris: OECD 

Publishing. https://doi.org/10.1787/acd78851-en. 

OECD (2021). Supporting young people’s mental health through the COVID-19 crisis. Tackling coronavirus 

(COVID-19): Contributing to a global Effort. Paris: OECD Publishing. https://read.oecd-

ilibrary.org/view/?ref=1094_1094452-vvnq8dqm9u&title=Supporting-young-people-s-mental-health-

through-the-COVID-19-crisis 

Pascoe, M., Hetrick, S., & Parker, A. (2020). The impact of stress on students in secondary school and higher 

education. International Journal of Adolescence and Youth, 25, 104-112, DOI: 

10.1080/02673843.2019.1596823 

Polit, D.F., & Beck, C.T. (2020). Nursing research: generating and assessing evidence for nursing practice. 

Philadelphia, PA: Wolters Kluwer Health.  

Randall, E. T., Shapiro, J. B., Smith, K. R., Jervis, K. N., & Logan, D. E. (2019). Under pressure to perform: 

Impact of academic goal orientation, school motivational climate, and school engagement on pain and 

somatic symptoms in adolescents. The Clinical Journal of Pain, 35(12), 967–974. 

https://doi.org/10.1097/AJP.0000000000000765 

Rauramo, P. (2008). Steps to well-being at work. Helsinki: Edita. (In Finnish) 

Reed, J., Einstein, G., Hahn, E., Hooker, S., Gross, V., & Kravitz, J. (2010). Examining the impact of integrating 

physical activity on fluid intelligence and academic performance in an elementary school setting: a 

preliminary investigation. Journal of Physical Activity & Health, 7(3), 343-51. 

Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of 

natural persons with regard to the processing of personal data and on the free movement of such data, 

and repealing Directive 95/46/EC (General Data Protection Regulation) https://eur-

lex.europa.eu/search.html?scope=EURLEX&text=gdpr&lang=en&type=quick&qid=1636832320766 

Salmela-Aro, K., & Hietajärvi, L. (2019). The well-being of Upper secondary school students requires action. 

Upper secondary school Barometer 2019. Helsinki: Study and Education Research Foundation. 

https://www.otus.fi/wp/wp-content/uploads/2020/04/Lukiolaisten-hyvinvointi-vaatii-

toimeenpiteit%C3%A4-Salmela-Aro-Hietaj%C3%A4rvi-2019.pdf (In Finnish) 

Salmela-Aro, K., & Näätänen, P. (2005). Adolescent school exhaustion indicator BBI-10. Helsinki: Edita. (In 

Finnish) 

Salmela-Aro, K. (2010). School exhaustion in a social context: school, home and circle of friends. Psykologia, 

45, 2010. http://elektra.helsinki.fi.pc124152.oulu.fi:8080/se/p/0355-1067/45/5-6/kouluuup.pdf (In 

Finnish) 

Salmela-Aro, K. (2013). School exhaustion and enthusiasm in educational transitions. In Pyhältö, K., & Vitikka 

https://doi.org/10.1186/s43045-020-00075-4
https://doi.org/10.1787/9789264273856-en
https://doi.org/10.1787/acd78851-en
https://doi.org/10.1097/AJP.0000000000000765
https://eur-lex.europa.eu/search.html?scope=EURLEX&text=gdpr&lang=en&type=quick&qid=1636832320766
https://eur-lex.europa.eu/search.html?scope=EURLEX&text=gdpr&lang=en&type=quick&qid=1636832320766
http://elektra.helsinki.fi.pc124152.oulu.fi:8080/se/p/0355-1067/45/5-6/kouluuup.pdf


Fred, Mikkonen, Pramila-Savukoski, Hylkilä, & Kuivila  

 

730 

E. (eds.) Learning and pedagogical practices from early childhood education to basic education. 

Tampere: Juvenes-Print-Suomen Yliopistopaino Oy. (In Finnish) 

Salmela-Aro, K., Kiuru, N., Pietikäinen, M., & Jokela, J. (2008). Does school matter? The role of school context 

for school burnout. European Psychologist, 13, 1. https://doi.org/10.1027/1016-9040.13.1.12 

Ståhl, M. (2014). Non-specific neck pain in preadolescent to adolescent populations. Helsinki: Helsingin 

Yliopiston Lääketieteellinen Tiedekunta. 

https://helda.helsinki.fi/bitstream/handle/10138/44722/st%c3%a5hl_dissertation.pdf?sequence=1&isAl

lowed=y  

TEKO (2021a). Reduce sitting and take breaks. TEKO-project. Tampere: UKK-Institute. 

https://www.tervekoululainen.fi/ylakoulu/fyysinen-aktiivisuus/istumisen-vahentaminen/ (In Finnish) 

TEKO (2021b). The effects of exercise. TEKO-project. Tampere: UKK-institute. 

https://www.tervekoululainen.fi/ylakoulu/fyysinen-aktiivisuus/istumisen-vahentaminen/ (In Fnnish) 

TENK (2019). The ethical principles of research with human participants and ethical review in the human 

sciences in Finland. Helsinki: Research Ethics Advisory Board. https://tenk.fi/sites/default/files/2021-

01/Ethical_review_in_human_sciences_2020.pdf 

The Union of Upper Secondary School Students (2020). Upper secondary School Survey 2020. Helsinki: Suomen 

Lukiolaistenliitto. https://lukio.fi/app/uploads/2020/04/Lukiolaisten-koronakyselyn-tulokset.pdf (In 

Finnish) 

THL (2019). Results of the school health survey. Helsinki: Finnish Institute for Health & Welfare. 

https://thl.fi/fi/tutkimus-ja-kehittaminen/tutkimukset-ja-

hankkeet/kouluterveyskysely/kouluterveyskyselyn-tulokset (In Finnish) 

Tremblay, M., Carson, V., Chaput, J-P., Connor Gorber, S., Dinh, T., Duggan, M., ..., Zehr, K. (2016). Canadian 

24-hour movement guidelines for children and youth: an integration of physical activity, sedentary 

behaviour, and sleep. Applied Physiology, Nutrition, and Metabolism, 41(6), S311-S327. 

https://doi.org/10.1139/apnm-2016-0151  

Vallinkoski, A. (2020). Did the pressure on Upper secondary school students increase as university student 

choices were reformed? Yliopisto-lehti Y/04/20. Helsinki: University of Helsinki 

https://www2.helsinki.fi/fi/uutiset/koulutus-kasvatus-ja-oppiminen/kasvoivatko-lukiolaisten-paineet-

kun-yliopistojen-opiskelijavalintoja-uudistettiin (In Finnish) 

van Delden, A., Band, G., & Slaets, J. (2020). A good beginning: study protocol for a group-randomized trial to 

investigate the effects of sit-to-stand desks on academic performance and sedentary time in primary 

education. BMC Public Health, 20, 70. https://doi.org/10.1186/s12889-019-8135-9 

Vikat, A., Rimpelä, M., Salminen, J. J., Rimpelä, A., Savolainen, A., & Virtanen, S. (2000). Neck or shoulder 

pain and low back pain in Finnish adolescents. Scandinavian Journal of Public Health, 28(3), 164–173.  

Walburg, V. (2014). Burnout among high school students: A literature review. Children and Youth Services 

Review, 42, 28–33. http://dx.doi.org/10.1016/j.childyouth.2014.03.020 

Xiang, M., Zhang, Z., & Kuwahara, K. (2020). Impact of COVID-19 pandemic on children and adolescents' 

lifestyle behavior larger than expected. Progress in Cardiovascular Diseases, 63(4), 531–532. 

https://doi.org/10.1016/j.pcad.2020.04.013 

Ylinen, J. (2002). Stretching techniques 1. Loimaa: Loimaan kirjapaino Oy. (In Finnish) 

https://psycnet.apa.org/doi/10.1027/1016-9040.13.1.12
https://helda.helsinki.fi/bitstream/handle/10138/44722/st%c3%a5hl_dissertation.pdf?sequence=1&isAllowed=y
https://helda.helsinki.fi/bitstream/handle/10138/44722/st%c3%a5hl_dissertation.pdf?sequence=1&isAllowed=y
https://www.tervekoululainen.fi/ylakoulu/fyysinen-aktiivisuus/istumisen-vahentaminen/
https://www.tervekoululainen.fi/ylakoulu/fyysinen-aktiivisuus/istumisen-vahentaminen/
https://thl.fi/fi/tutkimus-ja-kehittaminen/tutkimukset-ja-hankkeet/kouluterveyskysely/kouluterveyskyselyn-tulokset
https://thl.fi/fi/tutkimus-ja-kehittaminen/tutkimukset-ja-hankkeet/kouluterveyskysely/kouluterveyskyselyn-tulokset
https://doi.org/10.1139/apnm-2016-0151
https://www2.helsinki.fi/fi/uutiset/koulutus-kasvatus-ja-oppiminen/kasvoivatko-lukiolaisten-paineet-kun-yliopistojen-opiskelijavalintoja-uudistettiin
https://www2.helsinki.fi/fi/uutiset/koulutus-kasvatus-ja-oppiminen/kasvoivatko-lukiolaisten-paineet-kun-yliopistojen-opiskelijavalintoja-uudistettiin
https://doi.org/10.1186/s12889-019-8135-9
https://doi.org/10.1016/j.pcad.2020.04.013


International Journal of Research in Education and Science (IJRES) 

 

731 

Zeedyk, M. S., Gallacher, J., Henderson, M., Hope, G., Husband, B., & Lindsay, K. (2003). Negotiating the 

transition from primary to secondary school: perceptions of pupils, parents and teachers. School 

Psychology International, 24, 67–79. doi: 10.1177/0143034303024001010 

 

Author Information 

Niina Fred, MHSc, Physiotherapist 

  https://orcid.org/0000-0002-1858-5305 

(Corresponding Author) 

Research Unit of Nursing Science and Health 

Management, University of Oulu 

Faculty of Medicine 

P.O. Box 5000 

FI- 90014 University of Oulu  

Finland 

Contact e-mail: niina.fred@folkhalsan.fi 

Kristina Mikkonen, PhD, professor 

  https://orcid.org/0000-0002-4355-3428 

Research Unit of Nursing Science and Health 

Management, University of Oulu 

Faculty of Medicine 

P.O. Box 5000 

FI- 90014 University of Oulu  

Finland  

 

Sari Pramila-Savukoski, MHSc 

  https://orcid.org/0000-0001-6590-1174  

Research Unit of Nursing Science and Health 

Management, University of Oulu 

Faculty of Medicine 

P.O. Box 5000 

FI- 90014 University of Oulu  

Finland 

 

Heli-Maria Kuivila, MHSc 

  https://orcid.org/0000-0001-8639-7640 

Research Unit of Nursing Science and Health 

Management, University of Oulu 

Faculty of Medicine 

P.O. Box 5000 

FI- 90014 University of Oulu  

Finland 

 

Krista Hylkilä, MHSc,  

  https://orcid.org/0000-0002-1371-0031 

Research Unit of Nursing Science and Health 

Management, University of Oulu 

Faculty of Medicine 

P.O. Box 5000 

FI- 90014 University of Oulu  

Finland  

 

 

 

 

 

https://orcid.org/0000-0002-1858-5305
mailto:niina.fred@folkhalsan.fi
https://orcid.org/0000-0002-4355-3428



