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Abstract 
Wojnicki, E.  

Background. Physical activity (PA) reduces the risk of obesity and at the same time 

build and maintain healthy bone and muscle mass, reduce stress and anxiety and 

promotes wellbeing and healthy lifestyle. Today there is extensive evidence that lifestyle 

factors including unhealthy diet, excessive alcohol consumption, smoking and a 

sedentary lifestyle leads to an increase in morbidity and mortality due to the development 

of cardio vascular diseases, type 2 diabetes and cancer. More students than ever before 

have a sedentary lifestyle and therefor it is important to examine the frequency of those 

reaching the recommendations for PA and if it is associated to other health related 

factors.  

Aim. The aim of this study was to examine Swedish female University students PA 

measured by accelerometer in steps per day and relate this to other health related factors 

as self-rated PA, Body Mass Index (BMI) and body-fat percentage.  

Method. 21 healthy females mean (SD) 24.92 (± 2.29) years were recruited to participate 

in this study. The PA collected from the accelerometers was recorded in steps per day. To 

reach the recommendations the individuals had to walk  > 7000 steps. Fat percentage 

(%), fat mass (kg), muscle mass (kg) and BMI (kg/m2) was measured using InBody770 

and self-reported height. Self-rated PA/week was measured using two questions from a 

Swedish health questionnaire. The data is presented as frequencies and associations were 

analysed using Pearson correlation coefficient.  

Results. The results of the present study show that 69% of the female students reached 

the recommendations of PA with > 7000 steps per day. 23% of the female students 

reached 10000 steps per day. Between PA and fat percentage a negative weak correlation 

was found (r= -0.414, p=0.159). There were no correlations between PA and BMI (r= 

0.036, p=0.908) or PA and self-rated PA (r= -0.094, p= 0.759) 

Conclusion. The present study shows that many of the Swedish female university 

students reached the limit of walking >7000 steps/day but nearly one third of the students 

did not reached the limit.  
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Abstrakt 

Wojnicki, E. 

Bakgrund. Fysisk aktivitet (FA) minskar risken för fetma och bevarar och bygger ben 

och muskelmassa, minskar stress och ångest och främjar välmående och en hälsosam 

livsstil. Idag finns det övertygande bevis att livsstilsfaktorerna; ohälsosamma matvanor, 

överdriven alkoholkonsumtion, rökning och en stillasittande livsstil leder till en ökning 

av kardiovaskulära sjukdomar, typ-2 diabetes och cancer. Fler studenter än tidigare har 

idag en stillasittande livsstil det är därför viktigt att undersöka frekvensen av de som 

uppnår FA rekommendationerna och om det är associerat till andra hälsorelaterade 

faktorer.  

Syfte. Syftet med denna studie var att undersöka kvinnliga universitetsstudenters FA mätt 

med accelerometer i steg per dag och se hur det associerar till andra hälsorelaterade 

faktorer såsom självuppskattad FA, Body Mass Index (BMI) och procent kroppsfett. 

Metod. 21 friska kvinnor medelvärde (SD) 24.92 (± 2.29) år rekryterades till att delta i 

studien. FA samlades in via accelerometrar i steg per dag. För att nå rekommendationerna 

behövde studenterna uppnå >7000 steg per dag. Fett procent (%), fettmassa (kg), 

muskelmassa (kg) och BMI (kg/m2) mättes med hjälp av InBody770 och självrapporterad 

längd. Data kring självuppskattad FA/vecka samlades in genom två frågor från 

Folkhälsoinstitutets hälsoformulär. Data presenteras som frekvenser och associationer 

vilka analyserades med Persons korrelationskoefficient.   

Resultat. Resultaten av denna studie visar att 69% av studenterna uppnådde 

rekommendationerna att gå >7000 steg per dag. 23% av studenterna uppnådde 10000 steg 

per dag. En svag negativ korrelation hittades mellan FA och fett procent (r= -0.414, 

p=0,159). Ingen korrelation hittades mellan FA och BMI (= 0, 036, p=0,908) eller mellan 

FA och självuppskattad FA (r= -0,094, p= 0,759). 

Konklusion. Resultatet av denna studie visar att många av de svenska kvinnliga 

universitetsstudenterna nådde rekommendations gränsen att gå >7000 steg/dag men 

nästan en tredjedel nådde inte gränsen.    
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Background  

Modernisation of the society has caused a sedentary lifestyle and thereby also caused an 

increase in overweight individuals and a high risk for poor health (Keating, Guan, Pinero 

& Bridges 2005). When starting university changing social network and environment and 

having more freedom from parental control means more control over their own lifestyle 

for the students, which may not always lead to good physical activity (PA) habits 

(Juskeliene & Kalinkeviciene 2016). Research has shown that PA behaviours established 

in college has a long-term impact on the students` adult PA habits and are likely to be 

maintained for a long term (Keating et al. 2005). Many university students also 

experience stress caused by failing classes and competition or social pressure which can 

lead to other problems such as insufficient sleeping pattern and decrease in mental 

wellbeing (Schmidt 2012). Stress among students has been shown to affect both 

academic performance and health. More students than ever before have a sedentary 

lifestyle and therefor it is important to learn more about the effects of lifestyle factors. An 

individuals´ activity typically decline during the time of entering university and one third 

of active students in high school became more sedentary when starting university (Bray 

& Born 2004). Today there is extensive evidence that lifestyle factors including 

unhealthy diet, excessive alcohol consumption, smoking and a sedentary lifestyle leads to 

an increase in morbidity and mortality due to the development of cardio vascular 

diseases, type 2 diabetes and cancer (Moreno-Gómez et al. 2012). Most studies have 

focused on the effect on each lifestyle factor but today the studies have begun to focus 

more on the synergistic effect of the factors since they tend to cluster in individuals. 

Studies show that there are gender differences in health. Women´s health showed to be 

more influenced by stress and lower levels of self-esteem and sense of coherence. Men´s 

health are more influenced by health behaviours such as smoking, drinking and PA (von 

Bothmer & Fridlund, 2005).   

Physical activity  

Effects of physical activity 

PA is defined by Caspersen et al. (1985)  as “any bodily movement produced by skeletal 

muscle that result in energy expenditure.” PA reduces the risk of obesity and at the same 

time build and maintain healthy bone and muscle mass, reduce stress and anxiety and 

promotes wellbeing and healthy lifestyle (Fagaras, Rad & Vanvu 2015). Habitual PA has 
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also been shown to improve body composition, enhance lipid lipoprotein profiles, 

improve glucose homeostasis, insulin sensitivity, reduce blood pressure, reduce systemic 

inflammation, improve coronary blood flow, increase cardiac function and enhance 

endothelial function (Warburton et al. 2006). During exercise an increase of leukocytes, 

mainly neutrophils and natural killer cells (NK-cells) and a great lymphocyte 

mobilization to the blood occur (Kasapis & Thompson 2005). Acute Phase Response 

(APR) seems to be proportional to the amount of activity and muscle injury and may also 

be associated with the type of exercise and muscle mass involved. Interleukin – 1, 

Interleukin - 6 and tumour necrosis factor alpha (TNF-alpha) increase temporarily during 

and shortly after exercise. With regular aerobic PA, a decrease of the inflammation 

marker C-reactive protein (CRP) occur and may be due to the reduced concentration of 

Interleukin – 6 (IL-6) in combination with decrease of adipose, mainly abdominal fat 

(Thompson & Kasapis 2004) (Henriksson & Sundberg 2016). Abdominal fat has a 

special inflammatory effect, visceral adipose tissue (VAT) has an increased macrophage 

accumulation which could be an important factor of obesity and associated conditions 

(Payal et al. 2013) . Studies have shown that a low CRP are associated with lower risk for 

heart attack and stroke. There is an inverse relationship between the volume PA and IL-

6/CPR with lowest levels among the most active individuals and exercise leading to a 

decrease in inflammation measured in CPR. PA increase antioxidant defence through the 

up-regulation of antioxidant enzymes which further suppresses the inflammation. 

Endothelial cells secrete IL-1 and IL-6 and improved endothelial function may also 

decrees the inflammation (Henriksson & Sundberg 2016). After PA activated endothelial 

cells can increase the production of IL and adhesion molecules inducing the 

inflammation.  

Recommendations of physical activity 

The recommendations for Swedish people over 18 years old is to do 150 minutes of 

moderate PA or 75 minutes of vigorous PA per week (FYSS 2011). Moderate and 

vigorous intensity can also be combined and should be performed during several days of 

the week and have a minimum duration of ten minutes. The PA should be aerobic and 

give an increased pulse and breathing. Additional health benefits can be achieved by 

increase the time or intensity. Muscle strengthening activity should also be performed at 

least two times per week for the major muscle groups (FYSS 2011). Various studies have 

shown that healthy adults should take between 7000-13000 steps per day, 4000-6000 
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steps per day is usually achieved through daily movement (Tudor-Locke & Bassett 2004) 

(Choi et al. 2007). A study done by Tudor – Locke & Bassett (2004) suggested the 

following classifications for steps per day: <5000 steps per day is classified as “sedentary 

lifestyle”, 5000-7499 is classified as “low active”, 7500-9999 steps per day as “somewhat 

active” , ≥10000  steps per day as “active and >12500 steps per day as “highly active”. 

Another study demonstrated that steps per day was inversely correlated with Body Mass 

Index (BMI) and percentage body fat (Tudor-Locke at al. 2001). 10000 steps per day is 

approximately equivalent with an energy expenditure of 300-400 kcal/day, depending on 

walking speed and body size. 30 minutes of moderate PA is approximately equal to an 

energy expenditure of 150 kcal (Tudor-Locke & Bassett 2004). It is important to be 

active to maintain good health and weight control (Becker et al 2004). The daily active 

energy expenditure (AEE) of the individual, their basal metabolic rate (BMR) and diet 

induced thermogenesis (DIT) is all part of the individual’s total energy expenditure 

(TEE) which needs to be the same as the individual’s daily energy intake for the weight 

to be stable.  

Assessment of physical activity 

PA and energy expenditure can be measured in many ways (Tudor-Locke & Bassett 

2004). In the laboratory, the gold standard is the doubled labelled water technique or 

indirect calorimetry but PA can also be measured by heart rate monitors and motion 

sensors as accelerometers and pedometers. PA in studies often use self-reported measures 

(Lawman et al. 2015) and self-reported questionnaires are widely used. These 

questionnaires show limited validity and reliability and subjects often tend to largely 

overestimate their activity (van Laarhoven, 2016). These results can be unreliable since 

recording take too much time and effort for the test subject and it can be difficult to recall 

the activity time and duration (Sallis. J.f & Saelens. B.E, 2015). It is therefore interesting 

to measure both self-reported FA and measured FA to capture different perspectives. 

With today’s technology, many different sorts of accelerometers have been developed. 

The accelerometers are often easy to wear and is a better option for 24-hour monitoring 

and recording of activities. The accelerometer is an objective measure for PA and can 

provide more precise measurements of moderate to vigorous activity than self-assessment 

methods (Gråsten & Watt 2016). The accelerometer is recording movements in activity 

counts in uni- or tri-axial planes of motion which gives activity counts from all three axes 

of motion. The activity counts can later be translated to the time spent doing 
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sedentary/light/moderate or vigorous activity. The accelerometer is recommended to be 

used for 10 hours a day except during sleep, swimming and showering since the 

accelerometer does not work in water (Howe, Moir & Easton 2017, Schipperijn et al. 

2017).  Wear time for the accelerometer is directly related to the amount of activity 

measured and therefor it is important for the individuals to wear the accelerometer during 

the waking hours each day. The accelerometer is recommended to be worn for 7 days and 

10 hours a day. The wear time needs to be high enough to eliminate days when the 

accelerometer has not been worn enough and low enough to prevent to many days being 

eliminated. Four days of activity recording has shown to reflect 1 week of PA 

(Hagströmer et al. 2015). The accelerometer should be placed on the waist or hip for best 

representative of the active whole-body motion (Lawman et al. 2015). In this study, the 

accelerometer will be used to measure the PA level for each individual, this will be 

measured in number of steps per day.   

Body composition  

PA, diet and sedentary behaviour are all factors that have a cumulative effect on the 

weight. Regular PA has been found to improve body composition through reduced 

abdominal adiposity and weight control (Warburton et al. 2006). There is a lot of 

different ways to measure body composition and fat percentage. Skinfold thickness are 

used to assess the size of specific subcutaneous fat depots (Wells & Fewtrell 2006). 

(BMI) is calculated as weight/height2 and is used as an index of relative weight. Waist 

circumference provides a measure of central fatness. Dual energy x-ray absorptiometry 

(DXA) measures bone mineral mass which is calculated from the differential absorption 

of x-rays energies (Wells & Fewtrell 2006). Bioelectrical impedance analysis (BIA) is a 

non-invasive, easy to use and valid method for assessing body composition across 

various populations (Millers et al. 2016). Multiple frequency improves body composition 

testing precision by reflecting the measures of extracellular water and total body water. 

Data collected from the bioelectrical impedance provides information of the individual’s 

fat mass, lean mass, total body water and lean and fat mass in segmental and whole-body 

analysis (Millers et al. 2016).  

 

A fat percentage between 16-23% for healthy not athlete females is a classified as good 

(Jaukendruup & Gleeson 2010) An acceptable fat percentage is 24-30%, an overweight 
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fat percentage is 31-36% and an obese fat percentage is over 37%. BMI below 18.5 is 

classified as underweight, 18.5-24.9 is classified as normal, 25.0-29.9 is classified as 

overweight and BMI over 30 is classified as obese (Waleed, 2015).   

Lifestyle and physical activity in students 

The health-related behaviour one has as a child influences later risk for lifestyle related 

disorders (von Bothmer & Fridlund, 2005). A few studies have been done on lifestyle 

factors and PA in students. A study done on Spanish university students examined the 

relationship between smoking, alcohol consumption, PA and diet quality (Moreno-

Gómez et al. 2012). The researchers found that the student’s dietary patterns included 

low consumption on cereals, fruit, vegetables, olive oil, legumes and nuts and a high 

consumption of processed meat, sweets, snacks, soft drinks and pastries. Women were 

also more likely to be physically active. Having a healthy diet and being a non-smoker 

was associated with the practise of PA. In another study it was found that 95% of the 

German university students did not meet the recommendations for fruit and vegetable 

intake, 60% did not exercise enough, 62% took part in binge drinking and 31% regularly 

smoked (Dood, Al- Nakeeb, Nevill & Forshaw, 2010). In the study the students were 

divided into three groups depending on the risk for diseases associated with bad health. In 

group one, the unhealthy/high risk group, the students had high physiological stress, PA 

and a high percentage was occasional/regular smokers. Group two, moderately 

health/moderate risk group, the students had moderate physiological stress, PA and fruit 

and vegetable intake. This group was not involved in as much binge drinking but had a 

large percentage of smokers. In group three, healthy/low risk group the students had low 

physiological stress, high PA and fruit and vegetable intake, moderate alcohol 

consumption and a high percentage of non-smokers (Dood et al. 2010). Which means that 

the students that had low PA were associated with unhealthy lifestyle habits.  In a meta-

analysis, the researchers found that college students overall PA levels were not higher 

than levels in the general population and one third of the students did not participate in 

adequate amounts of PA (Keating et al. 2005). They also found that 84.7% of those 

students who exercised regularly were still physical active 5 to 10 years later.  

 

Research has showed that smoking has negative long-term effects and cause chronic 

problems for the circulatory and respiratory systems (Paradowski, 2014). The use of 
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alcohol is ranked at top five risk factors for disease, disability and death throughout the 

world (WHO, 2014). Both smoking and alcohol are lifestyle habits with impact on health 

but are not going to be further investigated in this study.  

      

The Swedish questionnaire “Health on equal terms” is a study that yearly is done on the 

Swedish population to evaluate the overall health (Folkhälsomyndigheten, 2016). The 

questionnaire is designed for individuals between 16 – 84-year olds and includes 63 

questions about physical and mental health, drug consumption, health care contacts, 

dental health, lifestyle, economics conditions, work and occupation, work environment, 

safety and social relationships. The questionnaires validity has been tested and the 

questions has than changed to give the best possible view of a person’s health.  

The results from the “Health on equal terms” from 2016 shows that 65%  of both men 

and women reached 150 activity minutes (2,5 hours) per week. Twenty – three percent 

men and seventeen percent women reported more than 10 hours sedentary time. The 

number of people with obesity (BMI over 30) in the population has increased from 11% 

2004 to 15% 2015 and this development follow the same trend for both men and women. 

The questionnaire shows that it is more common among men to have a BMI over 25. 

Thirteen percent of the women and 20% of the men had a risk consumption of alcohol. 

The number of daily smokers has decreased with 9 percentage point among women and 6 

percentage point among men from 2014 to 2016 (Folkhälsomyndigheten, 2016).      

 

Time spent doing PA is related to both a healthy body and a healthy mind (Committee on 

PA and Physical Education in the School Environment, 2013). PA may be a key factor of 

cognition during adolescent which also is the period in life with the greatest decrease in 

PA level across life (Esteban-Cornejo et al. 2015). PA has an influence on cognition 

measures such as concentration and working memory. Studies have shown that active 

children respond faster and with greater accuracy to a variety of cognitive tasks (Esteban 

– Cornejo et al. 2015). Increased neural and behavioural concomitants associated with 

attention to a specific cognitive task has been shown to increase after one session of PA. 

When comparing children who participated in 30 minutes of aerobic PA with children 

who watched television for 30 minutes, the active kids performed better in different 

cognitive tasks. Improved academic performance and better attention on task behaviours 

increased when PA was used as a break from academic learning. In a systematic review 
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investigating 20 studies that examined the relationship of PA and cognition in adolescents 

80% of the studies found associations, 70% of associations were positive, PA improved 

the cognition, and 10% negative, PA did not improve the cognition (Esteban – Cornejo et 

al. 2015).   

 

Approximately half of Swedish young adults are studying at the University and this is 

also the location where it is easiest to reach out to them (Folkhälsomyndigheten, 2015). 

Schools can also reach the individuals during critical periods of their development 

(Storey et al. 2016). Unhealthy eating, physical inactivity and sedentary behaviour are all 

health problems that is a wide spread problem among young adults that need early 

intervention thru primary prevention strategies (Storey el al. 2016) To be able to promote 

positive health behaviour it is important to first understand the individuals PA 

behaviours. To understand the PA and sedentary behaviour in individuals can help 

improve current and future health in the population. Result from other studies show that  

the schools need to promote health interventions to establish regular PA in university 

students worldwide. (Oyeyemi et al. 2017) Today there is not enough research done on 

Swedish female University students and the lifestyle factors that affect their overall 

health. This study could contribute with knowledge concerning if the Swedish students 

follow the recommendations of PA and to what degree PA is associated to other health 

related factors.  

Aim 

The aim of this study was to examine Swedish female University student’s physical 

activity measured by accelerometer in steps per day and relate this to other health related 

factors as self-rated physical activity, Body Mass Index and body-fat percentage.  

 

The research questions in this study are:  

• Which frequence of the Swedish female University students follow the physical 

activity recommendations in steps per day?  

• How does InBody measured fat percentage and Body mass index associate with 

physical activity measured by accelerometer in steps per day in Swedish female 

University students?  
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• How does self-rated physical activity and physical activity measured by 

accelerometer in steps per day associate in Swedish female university students?  

Methods 

This study is a cross-sectional study and included a questionnaire, a body composition 

test and PA recording for each individual. The study took seven days for each individual 

to complete. The individuals in this study were female students from a University in 

southern Sweden. The individuals were in the ages 19 – 30. The individuals were 

recruited by using a recruitment ad (se appendix 4). Twenty-one individuals from five 

different study programmes were recruited. Individuals were excluded from the study if 

they had any disability that made it harder for them to move as usual. They also got 

excluded if they had a metabolic disease or if they had been sick one week prior to 

testing.   

Testing procedures 

Before all the tests the individual read and signed a written consent (se appendix 2). 

Before the first test the individual also received written instructions to all tests and what 

to consider during the test period (se appendix 3). On the first testing day, the individual 

filled the “Health on equal terms” questionnaire (see appendix 1). The questions in the 

questionnaire is validated by Folkhälsomyndigheten. All the questions have been tested 

to examine the construct validity. Self-reported PA was measured with two questions; 

“How much time do you a normal week spend on PA that make you breath more heavily, 

for example running, gymnastics or ball sports?” and “How much time do you a normal 

week spend on everyday activities such as walks, biking or gardening?”. All PA counts, 

both on leisure time and at work. To calculate the activity minutes the formula; physical 

activity*2 + activity in leisure time = activity minutes, was used (Folkhälsomyndigheten, 

2016). To identify an alcohol-related risk behaviour, the answers for the question was 

calculated into points. Women with 5-12 points was identified as having a risk behaviour. 

The questionnaire was done independently and the individuals got as much time as 

needed to answer all questions in the questionnaire. (Folkhälsomyndigheten, 2016).  

 

After the individuals had completed the questionnaire they were given the accelerometer 

which they wore for seven consecutive days. The accelerometer (ActiGraph, wGT3X-
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BT, Pensacola, Florida, USA) was worn on the right hip using an elastic belt. The 

individual was asked to wear the accelerometers 10 hours a day for seven consecutive 

days in order to capture the entire range of activity (Katapally &Muhajarine 2014). The 

individuals were instructed to live their lives as normal as possible and not engage in 

more or less PA than normal. During the accelerometer period the individual also kept a 

“sleep journal”. Every night, when the individuals took off their accelerometer they wrote 

down the time and, in the morning, when they put the accelerometer on they wrote down 

the time. This was done to keep track of how many hours a day their accelerometer 

recorded their activity.   

   

After seven days, all the individuals did a body composition test to measure their fat 

percentage, fat mass and muscle mass using Bioelectrical impedance (BIA) (Inbody 770, 

Zuidoost, Amsterdam). BIA has been validated against the gold standard (Dual-energy x-

ray absorptiometry, DXA) and showed a moderately accuracy in assessing body 

composition (Wells & Fewtrell 2006). The body composition testing using InBody was 

done in the morning since the individual was asked to not eat for 12 hours before the 

testing (Millers et al. 2016). The individuals were also asked to not exercise for 12 hours 

or drink alcohol for 24 hours prior to testing (Lee at al. 2017). The individuals were 

measured wearing underwear. The individuals were asked to enter the sex, age and 

measured height information before stepping on to the scale. The individual’s feet were 

placed in contact with the electrodes on the weighting platform and then they grabbed the 

grips with both hands with the arms lifted away from the sides of the body. This was 

done to measure the percentage of body fat, muscle mass and fat mass for all the 

individuals. The body weight in kilogram (kg) was also registered through the InBody 

used to calculate the BMI.    

Data collection  

The data collected in the study was the answers from the questionnaire from the sections 

PA, smoking and alcohol. The individual’s PA was collected from the accelerometer data 

in steps per day. The days when the accelerometer was worn less than 10 hours a day is 

not a valid day and will not be used in the result (Colley, Gorber & Tremblay, 2010). 

Data from four days of 10-hour accelerometer data was used to in the result. If the 

individuals had more than 4 days with 10-hour activity recording the four days with the 
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longest recording time was chosen. None of the individuals had less than 4 days with 10 

hour recording time (Hagströmer et al. 2015). The individual’s body composition was 

collected from a test using InBody 770. Fat percentage (%), fat mass (kg) and muscle 

mass (kg) were collected.    

Ethical and social considerations 

This study followed the ethical principles of Declaration of Helsinki which involve all 

medical research involving human individuals (Declaration of Helsinki, 2013). The 

individuals were informed of these conditions and was asked to sign a consent form prior 

to testing (se appendix 2). The individual was informed that they at any time could end 

their participation in the project without any further implications. The female students 

who participated in this study will develop a greater understanding of their lifestyle and 

the lifestyle factors that affects them both positively and negatively. This can be of great 

use for the students who want to change their lifestyle to become healthier and physically 

active. The results from this study can be used for design of programs that will motivate 

students to have a physical active lifestyle and achieve a better health.     

Statistics  

The data collected in this study was analysed in the IBM SPSS Statistics. The Shapro-

Wilks test was used to check if the data was normally distributed. The data was normally 

distributed (p-value <0,05) and Pearson correlation coefficient was used to calculate the 

correlation. The strength of the correlations was defined as: 0 = no linear correlation, +/- 

0,30 =  weak correlation, +/- 0,50 = moderate correlation, +/- 0,70 = strong correlation 

(Pallant, SPSS Survival Manual). The individual’s PA was measured in steps per day. 

The four days with the longest recording time were used to calculate a mean value 

(steps/day) for each individual. The individuals in the present study meet the Swedish PA 

recommendations if they had a mean value >7000 steps/day (Tudor-Locke & Bassett 

2004, Choi et al. 2007). The frequency of individuals reaching >10000 steps/day were 

also calculated and defined as “active” to “highly active” (Tudor-Locke & Bassett 2004).  

Results 

From the start, there were 21 individuals in the study. All 21 individuals fill in the 

questionnaire and were assessed in the body composition test. All 21 individuals wore the 

accelerometer but complete accelerometer data were only downloaded from 13 of 21 
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accelerometers because of software malfunction. The individuals without complete 

accelerometer data were excluded from the study. 
 

Table 1 Anthropometrics presented as mean (SD) and descriptives of lifestyle factors presented as 

frequencies (%) of the included individuals  

N = 13 Mean ± SD 

Age (years) 24.92 ± 2.29 

Weight (kg) 61.74 ± 7.44 

Length (cm) 166.85 ± 6.41 

Smokers (%) 8% 

Risk behaviours toward alcohol (%) 8% 

 

Physical activity recommendations  

Of the 13 individuals with complete accelerometer data 31% (n=4)  of the students did 

not reach the PA recommendations while 69% (n=9) reached the recommendations of 

>7000 steps per day. Of the female students 23% (n=3) reached 10000 steps per day.   

Physical activity, BMI and fat percentage  

There was a negative weak correlation between the PA and fat percentage, r= -0.414, 

n=13, p=0,159 (figure 1). There was no correlation between PA and BMI, r= 0,036 n=13, 

p=0,908 (figure 2). Table 2 shows BMI and fat percentage for the individuals and both 

measured and self-rated PA.  

 
Table 2. Despriptives of min-max, mean and SD of Body Mass Index (BMI, weight/height2), fat percentage 

(%), physical activity (steps/day) and self-rated physical activity (minutes/week) 

 N Minimum Maximum Mean  Standard 

deviation 

BMI 13 19.97 27.11 22.15 ±2.10 

Fat percentage 13 15.9 33.4 23.4 ±4.9 

Physical activity 

(steps/day) 

13 4880 12198 8217 8217 

Self-rated physical 

activity (min/week) 

13 180.0 450.0 339.0 339.0 
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Figure 1 Correlation between physical activity and fat percentage. r= -0.414, p=0.159, n=13 

 

 

Physical activity and self-rated physical activity  

There was no correlation between the two variables self-rated PA as minutes/week and 

PA measured by accelerometer in steps/day,  r= -0.094, n=13, p= 0.759 (figure 3).  
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Figure 2 Correlation between physical activity and BMI. r= 0.036, p=0.908, n=13   
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Discussion 

Earlier studies have shown that Portuguese female students age 18-23 did not meet the 

recommendations to achieve 10000 steps per day when being measured by accelerometer 

(Clemente et al. 2016). Another study done on 9509 adults in the ages 20-75  from 

England, Norway, Portugal and Sweden showed that 80% percent of the individuals were 

sedentary for more than 7.5 hours/day (Loyen et al. 2017). One third of these individuals 

did not meet the recommendations for at least 150 minutes a week of moderate to 

vigorous PA. The results in this study agree with previous research. Two-third in this 

study reached >7000 steps per day and one-third did not reached the recommendations of 

>7000 steps per day. Other studies have not found any associations between 

accelerometer activity and BMI in 94 male and female university students (Peterson et al 

2018) and moderate negative correlation between body fat percentage and step count (r= 

- 0.480, p=0.001) in 22 Japanese university students (Morinaka et al. 2012). The 

correlations between steps per day and fat percentage in the present study agrees with 

previous studies while the correlation between steps per day and BMI in the present study 

does not agree with previous studies.  

 

To investigate the PA in students are important for a number of reasons (Bray & Born 

2004). Regular PA is associated with positive health factors as weights control, lower 

incidence of illness and decreased risk of heart disease. Regular PA also contributes to 

physiological well-being, lower levels of stress, anxiety and depression and to higher 

levels of positive mood and cognitive function. Inactivity in the first months of university 

can lead to a pattern of inactivity that can persists through life (bray & Born 2004). Few 
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Figure 3 correlation between physical activity and self-rated physical activity, r = -0.094, p= 0.759, n=13 
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other studies have been published on only Swedish University Students or on individuals 

in in the ages of 19-30. Two other studies have been done on Swedish individuals in the 

ages  46±15 years (Hagströmer et al. 2007) and 45 ± 15 years (Hagströmer et al. 2015) 

and differ from the individuals in this study. More studies need to be done on bigger 

groups of Swedish University students to thoroughly investigate the PA of Swedish 

female and male University students.  

 

To measure PA with different monitors have a number of  strengths. They provide 

objective measures of PA and do not have the random and systemic errors associated 

with self-report (Matthews et al. 2012). The Actigraph is a tri-axial activity monitor and 

can provide information about acceleration in the vertical plane (Hagströmer et al. 2007). 

But in this study only steps/day were used. The gold standards doubled layed water, room 

calorimetry and indirect calorimetry are time consuming, costly and technically 

demanding in comparison with accelerometers (van Laarhoven, 2016). Activity monitors 

are designed to give an estimation on energy expenditure or activity counts and they do 

not provide information about lower limb motor activities. When measuring PA in steps 

per day the speed and velocity of the movement is not being measured and in this way 

some activities will be missed or underestimated (Tudor et al. 2001). Thus it is 

recommended to add other information from accelerometers in future studies. To measure 

PA in steps per day may not be the best measure for overall PA but appear to be useful 

for objectively describing incidental and intentional ambulatory activity (Tudor et al. 

2001). When using pedometers they are not designed to characterise PA intensity, that 

can be an important contributor to health, but measures steps per day which is an 

indication of volume of PA. Evidence show abundant support for using pedometers to 

measure PA but they are not sensitive for activities as cycling, swimming and weight 

training which needs to be considered when using them. Combination of steps per day 

and self-reports methods has been suggested to extend the utility (Tudor et al. 2001).   

 

Self-reported PA with questionnaire are inexpensive and easy to use but they show 

limited validity and reliability since they tent to largely overestimate activity (van 

Laarhoven, 2016). The activities are often classified as light, moderate, hard and very 

hard even though it is not always corresponding with the energy expenditure of the 

activity, this is depending on the individuals´ age, fitness and the duration of the activity. 
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The duration of the activity is often asked for in time (Shephard, 2003). This can differ 

widely between summer and winter months and if the individual’s activity is done in one 

single session or is split in to several shorter sessions. Some factors from the environment 

(weather, indoor, outdoor, ground surface, in water) alter the energy expenditure and 

training responses from the PA session. These are all factors that may have affected the 

result in the present study.  

 

Future studies on the female students could investigate how the individuals PA and body 

composition has changed in a longer perspective and if the lifestyle they have as a student 

affect them in their adult life. Future studies could also investigate how the university can 

help the students have higher levels of PA and a healthier lifestyle.   

Conclusion 

The present study show that many Swedish female university students have a low level of 

PA and should become more physically active. Only 69% of the students reached the 

recommendation limit of  >7000 steps per day. The present studies result agrees with 

previous studies of PA in university students, the same frequency of students reach the 

PA recommendations of >7000 steps per day. The present study also shows correlations 

between PA and fat percentage and showed no correlation between PA and BMI. Future 

studies could investigate this further by using a lager sample size of female and male 

university students and investigate the time spent doing light/moderate/vigorous PA.  
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Appendices  

Appendices 1 

The questionnaire used in the study.  
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Appendices 2 

Written consent 

 
 

Information till forskningspersonerna 
Jag vill fråga dig om du vill delta i ett forskningsprojekt. Du har blivit kontaktad eftersom 

du är tjej mellan 19–30 som blivit utvalda till att delta i projektet. I det här dokumentet 

får du information om projektet och om vad det innebär att delta.  

Vad är det för projekt och varför vill jag att ni ska delta? 

Modernisering av vårt samhälle har lett till en stillasittande livsstil och orsakat ett ökande 

antal överviktiga människor och en hög risk för dålig hälsa. Idag finns det mycket bevis 

som visar att livsstilsfaktorer som onyttig mat, en större alkoholkonsumtion, rökning och 

en stillasittande livsstil leder till en ökning av utvecklingen av hjärt-kärlsjukdomar, typ 2 

diabetes och cancer. Idag har flera av oss en stillasittande livsstil jämfört med tidigare 

och därför är det viktigt att undersöka hur vår livsstil påverkar hälsan. Syftet med den här 

studien är att undersöka svenska kvinnliga studenters hälsa genom att studera hur 

livsstilsfaktorer hänger ihop med fysisk aktivitet.  

 

Hur går studien till? 

I studien ingår ett frågeformulär, ett kroppssammansättningstest, sömndagbok samt att 

bära en accelerometer i 7 dagar. Studien kommer innebära två träffar med testledaren. 

Frågeformuläret kommer besvaras via en länk på dator eller telefon. Vid första 

mötestillfället kommer en accelerometer att delas ut som skall bäras sju dagar i rad. 

Accelerometern samlar in data om fysisk aktivitet och rörelse. Vid andra träffen samlas 
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data från accelerometer och sömndagbok in och ett kroppsammansättningstest kommer 

att genomföras.  Den första träffen kommer att ta cirka 10 minuter och andra träffen cirka 

15 minuter. Under studiens 7 dagar ställs inga krav, under de dagar man bär 

accelerometern fortsätter man sitt vanliga liv.       

Möjliga följder och risker med att delta i studien 

Genom att delta i studien förekommer inga större risker eftersom ingen maximal 

ansträngning krävs. Vid båda tillfällena kommer testledare närvara och informera för att 

säkerställa ett korrekt utförande av testet. Kroppssammansättnings test kan upplevas som 

integritetsintrång hos vissa personer, eftersom testet genomföras i endast underkläder.   

Vad händer med mina uppgifter?  

Inom projektet kommer information om dig att samlas in och registreras. Data som 

samlas in kommer att lagras på ett USB minne som endast forskningshuvudman har 

tillgång till.  Sammanställningen av studieresultaten sker i avidentifierad form, vilket 

innebär att ditt namn ersätts av en kod.  Resultaten som redovisas vid studiens slut 

kommer aldrig att kunna härledas till en enskild individ. Dina svar och dina resultat 

kommer att behandlas så att inte obehöriga kan ta del av dem.  

Hur får jag information om resultatet av studien? 

Resultatet av studien kommer presenteras i en C-uppsats. Du som medverkar i studien 

kan välja att ta del av Dina egna resultat vid testtillfällena. Du som medverkar i studien 

har inte rätt till ersättning för förlorad arbetsinkomst för deltagande i studien.  

Deltagandet är frivilligt  

Ditt deltagande är frivilligt och du kan när som helst välja att avbryta deltagandet. Om du 

väljer att inte delta eller vill avbryta ditt deltagande behöver du inte uppge varför, och det 

kommer inte heller att påverka din framtida tid som student. 

Om du vill avbryta ditt deltagande ska du kontakta den ansvariga för studien (se nedan). 



 

  Sida 34(39) 
 

Ansvariga för studien  

Ansvarig för studien är Emma Wojnicki, Halmstad. Nås på 073–4040893 eller 

emma.m.wojnicki@gmail.com  

Handledare för studien är universitetslektor Åsa Anderson, Halmstad. Nås på 

asa.andersson@hh.se   
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Samtycke till att delta i studien 

Jag har fått muntlig och skriftlig informationen om studien och har haft möjlighet att 

ställa frågor. Jag får behålla den skriftliga informationen.  

☐ Jag samtycker till att delta i studien Svenska Universitetsstudenters hälsa  

☐ Jag samtycker till att uppgifter om mig behandlas på det sätt som beskrivs i 

forskningspersonsinformationen. 

Plats och datum Underskrift 
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Appendices 3 

Test instructions  

Testinstruktioner 
 

Frågeformulär om hälsa 

• När du påbörjar studien tilldelas du ett löpnummer 

• Du kommer få frågeformuläret skickat till dig på en länk till den e-post du angivit 

• I rutan för löpnummer fyller du i ditt personliga nummer som du blivit tilldelad 

• Du måste svara på alla frågor i formuläret 

• Du kan bara svara på formuläret EN gång så tänk noga igenom alla svar innan du 

svarar 

• Det finns ingen tidsbegränsning så ta den tid du behöver 

 

 

Fysiskaktivitet  

• Din fysiska aktivitet kommer registreras med hjälp av en accelerometer 

• Accelerometern ska bäras på höger höft med hjälp av ett gummiband  

• Accelerometern ska bäras alla vakna timmar i sju dagar i sträck  

• Accelerometern ska endast tas av vid vattenaktivitet, till exempel dusch och bad 

• Accelerometern behöver inte laddas under testperiodens gång  

• Efter avslutad testperiod ska accelerometern lämnas tillbaka 

 

Sömn 

• Under de sju dagarna du bär din accelerometer måste du även registrera din sömn 

• När du tar av dig accelerometern på kvällen skriver du ner klockslaget 

• När du tar på dig accelerometern igen på morgonen skriver du ner klockslaget 

• Var så precis med klockslaget du kan! 

• När du lämnar in accelerometern lämnar du också in din ”sömndagbok” 

• Denna kan lämnas på papper, mail, sms  

• Märk ”sömndagboken” med ditt personliga löpnummer 
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Kroppssammansättning 

• Din kroppssammansättning kommer mätas med hjälp av en Inbody våg 

• Ät ej mat efter midnatt kvällen innan testning 

• Träna ej 12 timmar innan testning 

• Drick ej alkohol 24 timmar innan testning 

• Ingen mat eller dryck (ej heller vatten) på morgonen innan testning 

• Testet kommer ske i endast underkläder 

  

 

 

 

Om du har några frågor tveka inte att höra av dig till mig! 

Emma Wojnicki 

Emma.m.wojnicki@gmail.com  

0734–040893 
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Appendices 4 

Recruitment ad 

 

Hej! 
Studerar du på högskolan i Halmstad? 

Är du kvinna i 19–30 års åldern? 

Kan du tänka dig delta i en studie som handlar om kvinnliga studenters 

hälsa? 

 
Mitt namn är Emma Wojnicki och jag genomför en studie på kvinnliga studenters hälsa 

här på högskolan i Halmstad. Jag läser min sista termin på Biomedicin-fysisk träning 

programmet och detta projekt ska bli min C-uppsats.  

 

Projektet handlar om att undersöka hälsa hos kvinnliga studenters på två olika program 

här på högskolan. I projektet kommer jag undersöka hur olika livsstilsfaktorer och fysisk 

aktivitet hänger ihop med den självrapporterade hälsan hos studenterna. Studien består av 

tre olika delar och innebär två träffar med mig på cirka 20 minuter. De tre olika delarna i 

studien är (1) ett frågeformulär som handlar om hälsa och olika livsstilsfaktorer, (2) en 

aktivitetsregistrering med accelerometer och sömndagbok och (3) ett 

kroppsammansättningstest.  

 

Det enda som krävs av dig som försöksperson är att du lever ditt liv precis som du brukar 

göra och svarar på frågor om sömn och din livsstil. 

 

Fördelen för dig att vara med som försöksperson i studien är att du får ta del av dina egna 

resultat om din hälsa och livsstil. Du får också chansen att genomgå test som annars 

skulle kosta mycket pengar att genomföra själv.    

 

Alla resultat och svar kommer att vara avidentifierade och ingen kommer se vad just du 

svarat.     

 



 

  Sida 39(39) 
 

Låter det intressant? 

Vill du veta mer? 

 

Hör av dig till mig på emma.m.wojnicki@gmail.com så berättar jag mer om hur projektet 

går till och när testningen kommer påbörjas.  

 

Ha en fortsatt bra dag!J 
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