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Abstract  

Background: Health risks associated with, for instance, body fat is increasing worldwide, and 

to identify them, an assessment of body composition is necessary. The knowledge of the body 

composition play an important role in preventing and treating metabolic syndromes associated 

with multiple diseases, such as diabetes (type-II), obesity and cardiovascular diseases. 

Nowadays, measuring of body composition occurs during fasting conditions with no eating or 

drinking four hours prior the measuring, which means a limited amount of people can be 

measured each day. Usually skeletal muscle mass is measured concurrent with body 

composition, however it could be helpful if there was an easier and quicker method, such as 

measuring leg strength. It could increase the clinical use and utility if measuring of body 

composition does not need to be in a fasting condition, and even more if leg strength could 

estimate skeletal muscle mass. Aim: The main aim for the present study was to measure body 

composition in men and women with a bioelectrical impedance analyzer, before and after 

eating, to identify any changes. The second aim was to discover how strong the skeletal muscle 

mass correlate with leg strength through a vertical jump test. Methods: In the present study 27 

subjects (10 men and 17 women) participated, with a mean age of 37.9 ± 12.2 years. A 

bioelectrical impedance scale (InBody 770) was used to measure body composition before 

(fasting condition) and after eating (60, 90 and 120 minutes). Each subject also executed three 

countermovement jump before they were allowed to eat, where the highest jump was registered. 

Results: The present study showed significant differences (p≤0.05) in body composition for 

multiple variables 60 minutes after food intake and no significant differences in body 

composition after 90 and 120 minutes, except for the minerals that showed a significant 

difference throughout all the testing. The correlation between skeletal muscle mass and leg 

strength was weak for both gender, with a correlation coefficient 0.08 (men) and -0.03 (women). 

Conclusion: The present study showed no significant differences in body composition before 

food intake compared to 90 and 120 minutes after. These results indicate that the guidelines of 

4 hours fasting, may not be necessary. Whether the subjects need to be in a fasting condition or 

not when measuring body composition, still needs more investigation. The result for the 

measurement of skeletal muscle mass suggest that the preferable method still is measuring body 

composition rather than measures of leg strength.  

 

 

 



 
 

Abstrakt  

Bakgrund: Hälsorisker associerade med bland annat fettmassa ökar världen över och för att 

identifiera dessa är det nödvändigt med mätning av kroppssammansättning. Kunskap gällande 

kroppssammansättning spelar en stor roll i förebyggande och behandling av metaboliska 

syndrom som är associerade med flertalet sjukdomar, så som diabetes typ-II, fetma och 

kardiovaskulära sjukdomar. I dagsläget mäts kroppssammansättning på fastande mage, vilket 

leder till att endast ett fåtal personer kan mätas per dag. Vanligtvis mäts muskelmassa 

tillsammans med kroppssammansättningen, men det vore fördelaktigt att hitta en enklare och 

snabbare metod, som exempelvis att mäta benstyrka. Om mätning av kroppssammansättning 

inte behöver vara på fastande mage skulle det kunna öka det praktiska och kliniska 

användandet. Dessutom skulle användandet kunna öka ytterligare om benstyrka kunde 

uppskatta muskelmassa. Syfte: Syftet för studien var att analysera kroppssammansättning före 

och efter matintag och identifiera eventuella skillnader hos både män och kvinnor, samt 

undersöka hur stark korrelation det är mellan muskelmassa och benstyrka. Metod: I den 

aktuella studien deltog 27 personer (10 män och 17 kvinnor), med en medelålder på 37,9 ± 12,2 

år. En bioelektrisk impedansvåg (InBody 770) användes för att mäta kroppssammansättningen 

före (fastande tillstånd) och efter måltid (60, 90 och 120 minuter). Varje testperson genomförde 

också tre countermovementhopp innan de fick tillåtelse att äta, där det bästa värdet 

registrerades. Resultat: Resultatet i den aktuella studien påvisade signifikant skillnad (p≤0.05) 

i kroppssammansättningen för flertalet variabler 60 minuter efter matintag jämfört med fastande 

mage. Däremot fanns ingen signifikant skillnad efter 90 och 120 minuter, förutom för mineraler 

som påvisade en signifikant skillnad vid alla testtillfällen. Korrelationen mellan muskelmassa 

och benstyrka var svag för både män (korrelationskoefficient 0.08) och kvinnor 

(korrelationskoefficient -0.03). Konklusion: Resultaten för den aktuella studien påvisade ingen 

signifikant skillnad i kroppssammansättning 90 och 120 minuter efter matintag. Resultaten 

skulle kunna indikera att riktlinjerna för fyra timmars fastande möjligen inte är nödvändiga. 

Huruvida testpersonerna behöver vara fastande vid mätning av kroppssammansättning eller 

inte, behöver mer forskning. Gällande muskelmassa visar denna studie att 

kroppssammansättning är att föredra som mätmetod framför mätning av benstyrka. 
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1. Background  

1.1 Introduction 

Health risks associated with extreme high (or low) body fat are increasing worldwide, and 

to identify them, an assessment of body composition is necessary (Hillier, Beck, 

Petropoulou, & Clegg, 2014). Knowledge of the body composition enact an important role 

in preventing and/or treating metabolic syndromes. The metabolic syndromes can be 

associated with multiple diseases, such as diabetes (type-II), obesity and cardiovascular 

diseases, which means it is of critical importance to measure the body composition 

(Karelis, Chamberland, Aubertin-Leheudre, & Duval, 2013). A lot of functional 

impairments and the high risk of cardiovascular diseases are also associated with a decrease 

of skeletal muscle mass (Geisler et al. 2017; Park & Kim, 2016). Nowadays, the body 

composition will be measured in a fasting condition, where one guideline is to not eat or 

drink within four hours before the test, which means a limited amount of people each day 

that can be tested (Dixon, Masteller, & Andreacci, 2013). Whether body composition need 

to be measured in a fasting condition of four hours or more, requires more evaluation. 

Usually skeletal muscle mass is measured concurrent to body composition, however it 

could be helpful if there were an easier and quicker method, such as measuring leg 

strength. Does body composition need to be measured in a fasting condition? Can leg 

strength indicate the muscle mass? These questions still need more analysis, which the 

present study investigated. 

  

1.2 Body composition   

The knowledge of body composition is of importance in research and clinical practice, with 

the increase of evidence where individual components of body composition have influence 

on chronic disease, treatment response and health impacts (Seabolt, Welch & Silver, 2015). 

Body composition is a way to analyze different substances in the body, for instance, both 

intracellular and extracellular body water, skeletal muscle mass, fat free mass and fat mass 

(Abrahamsson, 2013).  

 

Body composition can help identify diseases, such as obesity, that is associated with an 

increased risk of developing diabetes (type-II) and cardiovascular disease (Müller, 

Lagerpusch, Enderle, Schautz, Heller, & Bosy-Westphal, 2012; Park et al. 2016). 

Furthermore, the visceral fat is significantly correlated with cardiometabolic disorders 
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(Park et al. 2016). A decrease in skeletal muscle mass could be associated with sarcopenia 

in elderly people (Cruz-Jentoft et al. 2010). Additionally, an increase in lean body mass, as 

well as skeletal muscle mass, may also positively influence bone health and protect against 

osteoporosis (Torres-Costoso et al. 2017).  

 

1.2.1 Meal impact on body composition 

Whether a meal does influence or not on the body composition depends on how much 

impact the digestion has, and how long after the food intake it shows an impact. The 

digestion of food and absorption of nutrients occurs in the gastrointestinal tract, which 

consists of mouth, esophagus, stomach, small intestine, colon, rectum, and is about six to 

eight metres long (Jeukendrup, & Gleeson, 2014). It takes one to three days for the 

gastrointestinal tract to digest food, including one to four hours before it leaves the stomach 

and passes on to the small intestine. The time through the small intestine is about three to 

ten hours, depending on the composition and motility of the food (Jeukendrup, & Gleeson, 

2014). The first part of the small intestine is the duodenum consisting of receptors, which 

for instance, detects acidity, expansion of duodenum, osmolarity and macronutrients 

(Jeukendrup, & Gleeson, 2014). The duodenum ensures the discharge of the stomach does 

not happen too rapidly, which would result in the digestion and absorption to not work 

optimally, and for some nutrients to disappear with the feces (Jeukendrup, & Gleeson, 

2014). The digestion takes four to six hours to complete from the food intake and the 

absorption of nutrients occurs through the intestinal wall (Jeukendrup, & Gleeson, 2014).  

 

There are different parts of the gastrointestinal tract where the digestion occurs for the 

different macronutrients (for example carbohydrate, fat and protein). The digestion of 

carbohydrates begins in the mouth and the pace increases when the food gets chewed, 

where 30-40% of the carbohydrates can be digested before it even gets mixed in the 

stomach (Jeukendrup, & Gleeson, 2014). The digestion then continues in high pace through 

the small intestine and even in the colon some of the carbohydrates will get digested 

(Jeukendrup, & Gleeson, 2014). The digestion of fat also begins in the mouth and continues 

in the stomach and duodenum (Jeukendrup, & Gleeson, 2014). When it comes to digestion 

of protein the process occurs in the stomach and the small intestine (Jeukendrup, & 

Gleeson, 2014). The absorption of minerals is difficult for the gastrointestinal tract and also 

relatively low, where a large amount excreted via the urine (Jeukendrup, & Gleeson, 2014). 
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The discharge of the stomach depends on different factors, such as gender, stress, anxiety, 

nutrition, body temperature and intensity of training (Jeukendrup, & Gleeson, 2014). 

Individual differences have been shown in the discharge of the stomach, where emptying 

70-80% of consumed fluid for certain individuals takes about 15 minutes and for others 

only 20-30% of the consumed fluid is discharged in the same time aspect (Jeukendrup, & 

Gleeson, 2014).  

 

Whether the time of digestion and absorption could influence on the body composition 

needs more analysis. An earlier study has shown that the time of digestion also depended 

on whether the liquid meal intake was followed by water consumption or not (Camps, 

Mars, de Graaf, & Smeets, 2017). The study showed a result that the meal followed by 

water intake emptied the gastric content twice as fast as the meal with the water 

incorporated in the meal in the first 35 minutes (Camps et al. 2017). After 35 minutes the 

study presented a result that the meal followed by water consumption emptied the gastric 

content with 58%, concurring to the meal with water incorporated that emptied 28% in 40 

minutes (Camps et al. 2017).  

 

1.2.2 Bioelectrical impedance analysis 

Many diverse methods can be used to measure body composition (McArdle, Katch, & 

Katch, 2015), and it is often measured in various conditions, both physiological and 

pathological, with a range from childhood obesity to sarcopenia in elderly people (Fosbøl 

& Zerahn, 2015). It is frequently measured in different settings, for example in sport and 

exercise settings, therefore it is important to find the easiest and quickest method for 

measuring body composition (Fosbøl & Zerahn, 2015; Karelis et al. 2013). The golden 

standard is preferred to underwater weighing (Jensky-Squires, Dieli-Conwright, Rossuello, 

Erceg, McCauley, Schroeder, 2008), nevertheless has dual energy X-ray absorptiometry 

(DEXA) become an accurate and preferred method for measuring body composition 

(Karelis et al. 2013; Jensky-Squires et al. 2008). Although DEXA is an expensive, non-

practical method to use and has a limited accessibility (Karelis et al. 2013; Jensky-Squires 

et al. 2008). 

Another valid method to measure body composition is bioelectrical impedance analysis 

(Androutsos, Gerasimidis, Karanikolou, Reilly, & Edwards, 2015; Jensky-Squires et al. 

2008). The bioelectrical impedance analyzer (BIA) is an easy and quick method to measure 
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body composition, which necessitate minimal technical competence (Androutsos et al. 

2015; Karelis et al. 2013).  

 

The BIA can screen individuals and include results for body weight, protein, minerals, fat 

mass, body water and muscle mass, and it can also make an obesity analysis and estimate 

the visceral fat (InBody 770, 2017). However, the BIA, InBody 720, which is the model 

prior to the model, InBody 770, used in the present study, mention that the mineral mass 

cannot be obtained with this kind of methodology (InBody 720, 2017). The BIA can 

estimate a value for the mineral mass because bone mineral mass and the fat free mass is 

closely correlated and has been validated with a comparison to the DEXA method (InBody 

720, 2017). Even though mineral mass cannot be obtained with BIA, it can be used for 

screening individuals with risk factors attributed to osteoporosis (InBody 720, 2017). 

 

In a study, similar to the present study, the subjects were in the ages 19 to 23 years, 

however the present study had a bigger range in the ages, for the possibility to draw more 

conclusions for a bigger population (Dixon et al. 2013). As an earlier study mentioned, it 

would be a lot easier and practical if the subjects did not need to be in a fasting condition 

before the test of body composition (Androutsos et al. 2015). The guidelines recommend 

the fasting condition with no eating or drinking four hours before testing, and in a previous 

studies the body composition increased within two hours of meal consumption (Androutsos 

et al. 2015; Dixon et al. 2013; Gallagher, Walker, & O'Dea, 1998), however these studies 

used different BIA than the present study. One study only investigated differences in fat 

mass with a foot to foot BIA (Androutsos et al. 2015), and another study only analyzed fat 

mass and body weight (Dixon et al. 2013). A third study investigated the bioelectrical 

impedance in ohms, which the present study did not analyze (Gallagher et al. 1998). 

Whether a meal influence the body composition or not, when measured by BIA, still need 

more investigations (Androutsos et al. 2015; Dixon et al. 2013; Gallagher et al. 1998).  

 

Whether the body composition differ between men and women needs more analysis, 

however in a previous study the effects analyzed on gender separately showed no 

difference when measuring body composition with another BIA than tested in the present 

study (Androutsos et al. 2015). If a meal does not influence the body composition it could 

increase the clinical use and utility of BIA (Dixon et al. 2013). 
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1.2.3 Skeletal muscle mass 

The greatest component of the human body is the skeletal muscle mass (Geisler, 

Pourhassan, Braun, Schweitzer, & Müller, 2017). Without the skeletal muscle mass the 

body would not be able to move and the functional impairment and disability in older ages 

are associated with a decrease in skeletal muscle mass (Geisler et al. 2017). Earlier study 

has shown a strong correlation between low skeletal muscle mass and high risk of 

cardiovascular diseases and diabetes (type-II) (Park & Kim, 2016). However further 

investigations need to be done regarding skeletal muscle mass and leg strength. 

 

The skeletal muscle consists of multiple muscle fibres, where each fibre is covered with 

sarcolemma and endomysium. The sarcolemma is the thin, elastic membrane which 

protects the surfaces of each muscle fibre. A group of muscle fibres are then surrounded by 

perimysium, called fasciculi, and the entire skeletal muscle are covered with endomysium 

(McArdle, Katch, & Katch, 2015). Within the muscle fibre there are multiple myofibrils, 

which consists of sarcomere units, and the actin and myosin filaments within the sarcomere 

primary purpose is to cause a muscle action (McArdle, Katch, & Katch, 2015).  

 

The stretch shortening cycle is characterized by a natural muscle action, which consist of 

both eccentric (the muscle extends) and concentric (the muscle shortens) phases (Suchomel 

et al. 2016). The eccentric phase implies for the muscle to develop tension during the time 

it extends, and the concentric phase occur in the opposite action, when the muscle shortens 

(McArdle, Katch, & Katch, 2015). The concentric phase enhances from the stored energy 

of the eccentric phase (Suchomel et al. 2016). The stretch shortening cycle is the result of 

the movement where a muscle generates the eccentric action and provides a powerful and 

rapid stretch, immediately before the concentric action, to maximize the increase of muscle 

recruitment in minimal time possible (McArdle, Katch, & Katch, 2015; Baechle, & Earle, 

2008). The spinal cord triggers the stretch reflex when the muscle spindles suddenly 

becomes stretched and the action relies on the speed of the movement (McArdle, Katch, & 

Katch, 2015). The stretch shortening cycle purpose is, for instance, to enhance the push off 

action in a jump (McArdle, Katch, & Katch, 2015).   

 

1.2.4 Estimation of skeletal muscle mass  

The skeletal muscle mass is usually measured concurrent with body composition, for 

instance with BIA methodology, nonetheless it could benefit to find an easier and quicker 
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method that could estimate muscle mass, such as measuring leg strength. One repetition 

maximum (1RM) is a widely used method to estimate muscle strength (Picerno et al. 

2016), however the present study wanted an easier method that did not need to be 

performed with heavy load for the subjects or in a gym setting. One of the most well-

known methods for testing jump height is vertical jump (Castagna, Ganzetti, Ditroilo, 

Giovannelli, Rocchetti, & Manzi, 2013;2012). A vertical jump, measuring jump height, 

correlate strongly with 1RM of a squat (Manske & Reiman, 2013).  

 

One of the most valid vertical jumps are countermovement jump (Richter, Räpple, Kurz, & 

Schwameder, 2012). Countermovement jump is a prevalent method of, for example, 

evaluate an individual’s ability to use the stretch shortening cycle (Suchomel, Sole, & 

Stone, 2016). With or without arm-swing, countermovement jump is a good technique for 

assessing the jump height (Richter, Räpple, Kurz, & Schwameder, 2012). If leg strength, 

through a vertical jump, could estimate the muscle mass it could benefit and increase the 

clinical use even more. Regarding vertical jump and difference in jump height an earlier 

study showed that there was a significant difference between gender, however the study did 

not investigate correlation between skeletal muscle mass and jump height (Moir, Shastri, & 

Connaboy, 2008). To find an easier way to measure skeletal muscle mass besides BIA 

would be helpful to increase clinical use even more, and therefore the jump height was 

analyzed to discover how strong the skeletal muscle mass correlate with leg strength. 

 

 

The hypothesis was that there will be no change in body composition before and after 

eating, and for the result to show differences for men and women separately. For the 

correlation between skeletal muscle mass and leg strength, the hypothesis was for the result 

to be a moderate correlation for all subjects and show a difference between men and 

women. 

 

1.3 Aim  

The aim for the present study was to measure body composition in men and women with a 

bioelectrical impedance analyzer, to identify if there were any changes, before and after 

eating.  

The second aim was to discover how strong the skeletal muscle mass correlate with leg 

strength through a vertical jump test.  
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1.3.1 Research question 

• Does the body composition differ before and after eating (60, 90 and 120 minutes)? 

Were there differences for men and women separately? 

• How strong does the skeletal muscle mass correlate with leg strength and how strong 

were the correlation for men and women separately? 

 

2. Methods  

2.1 Subjects  

To find subjects for the present study a request by e-mail to students and employees at 

Halmstad University was sent out and posted on social media, also a message with the 

request was put on information boards around the university (appendix 1).  

 

Both men and women in between the ages 20 and 60 years was asked to participate, and the 

number of subjects was set to be 15 at a minimum, yet the study got 35 subjects. There 

were two subjects that had to be removed from the study because they did not eat 500 

calories or more during the food intake in the present study, and six subjects were dropping 

out before the testing because of illness. The total number of subjects to analyze the results 

for were 27, where all the testing was done on the same day for each subject. 

 

The inclusion and exclusion criteria for the subjects was to be healthy from infections for at 

least one week and free from injury, in lower extremity, for a minimum of a month before 

the tests. Another exclusion criteria were that they could not be pregnant, have a pacemaker 

or any chronic disease. They were not allowed to have a history of eating disorder, because 

of a putative risk to trigger the disorder. 

 

2.2 Study design 

The study design for the present study was an experimental design, where the body 

composition was analyzed before and after eating. The experimental study design allowed 

the present study to identify the effects on a health outcome for a group of people with a 

specific intervention (Thomas, Nelson, & Silverman, 2011). The second aim for the present 

study was an observational design, where correlation between skeletal muscle mass and leg 

strength was observed. 
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2.3 Testing procedures 

All the testing for one person was done on the same day and in total there were seven days 

of testing. In a recent study, it was described that the traditional guideline for bioelectrical 

impedance measuring is to not eat or drink four hours before testing (Dixon et al. 2013). 

Considering the measuring for the present study occurred in the morning, the subjects were 

told not to eat or drink after ten pm the night before to get the testing more standardized.  

 

The subjects were not allowed to do any exercise within 12 hours and they were not 

allowed any alcohol consumption within 48 hours of the test (Dixon et al. 2013). To get to 

the human performance laboratory at Halmstad University, the subjects was told to take the 

bus or come by car. It was acceptable for the subjects to walk slowly to the laboratory if it 

was within two kilometres. The subjects were also told to empty their bladder within 30 

minutes before the test (Dixon et al. 2013).  

 

To start all the testing the subjects was first informed about the study and asked to sign an 

informed consent. Before the testing began, the length of the subjects was measured with a 

stadiometer (SECA, Germany). At first, they were measured on a bioelectrical impedance 

analyzer (BIA, InBody 770, Seoul, Korea), which is described in section 2.3.1. After 

measuring the body composition on the subjects, it was time to test their leg strength. The 

leg strength was tested in a vertical jump test, described in section 2.3.2.  

 

When the bioelectrical impedance measures and vertical jump test were done, the subjects 

were told to eat and drink a meal, with at least 500 calories and no upper limit, at the 

university. The subjects got suggestions for meals to bring to the university from the test 

leaders before the day of the test, to eat before the following measurements. After eating 

the subjects were told to write down what they ate and how much of everything they ate, to 

make it easier for the test leaders to analyze the results and to standardize the testing. The 

analyze of what each subject ate was done with a nutrition program, Dietist Net (version 

17.02.03). 

 

There were new measurements with the bioelectrical impedance analyzer at 60, 90 and 120 

minutes after the subjects had eaten and they were told to empty their bladder before each 

testing (Androutsos et al. 2015).  
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2.3.1 Bioelectrical impedance analyzer 

The testing was executed in the human performance laboratory at Halmstad University, 

where the BIA was located. The measuring on BIA took about 60 seconds for each subject, 

and the subjects had to stand quiet on the BIA in only their underwear. To use the BIA, the 

test leader put in a serial number for each test of the subject and their gender, age and 

height. Then the subject had to hold the handles on the analyzer, with straight arms that did 

not touch the side of the body, while the analyzer scanned the body of the subject. The BIA 

was used four times on each subject, at the beginning of the day and then 60, 90 and 120 

minutes after the subject had eaten. 

 

2.3.2 Vertical jump test 

The vertical jump test was executed in the human performance laboratory at Halmstad 

University, where an infra-red (IR) contact mat were available (IVAR Testsystem, 

fysprofilen, Basic Clock, Mora, Sweden). The infra-red contact mat is used to measure for 

example speed and power, by calculating the time between when the beams are interrupted 

(LN Sport Konsult HB, 2016). The use of an infra-red contact mat to measure the vertical 

jump will calculate the time in the air and the peak vertical displacement of the centre of 

mass (COM) of the subject (Moir, Shastri, & Connaboy, 2008).  

 

The vertical jump that the subjects performed was a countermovement jump and before the 

subjects executed the jump, the test leader demonstrated how the jump were supposed to be 

performed. The countermovement jump was performed with both feet on the ground, 

shoulder width apart and then squat down to a semi squat position (the knee angle in 

approximately 90 degrees) and instantly jump, to make sure the stretch shortening cycle 

was used, straight up with stretched legs, as high as possible.  

The subjects were told to perform the countermovement jump with an arm-swing to make 

it easier for the subjects to execute the jump, and they got to do test jumps to know they 

executed the jump correctly. Each subject then got three jumps on the contact mat and the 

highest jump was registered for the study. 

 

2.3.3 Validity and reliability  

The bioelectrical impedance analyzer (BIA) is an easy and valid method to measure body 

composition and has a good reproducibility and reliability (Hillier et al. 2014). The BIA 
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showed in previous study an accurate estimation of the total body composition (Medici, 

Mussi, Fantuzzi, Malavolti, Albertazzi, & Bedogni, 2005). 

 

The infra-red contact mat is a valid and reliable method to measure vertical jump and 

explosive strength (Moir et al. 2008). One of the most reliable and valid test of vertical 

jumps are the countermovement jump (Markovic, Dizdar, Jukic, & Cardinale, 2004). 

Previous study showed that countermovement jump, both with or without arm-swing, are a 

reliable method and the techniques are relevant for evaluating jump height (Richter et al. 

2012). Although countermovement without arm-swing would be more reliable than the 

jump with arm-swing, holding the arms in a fixed position at the hips, causes an 

uncomfortable movement, which could lead to reduced reliability (Richter et al. 2012). 

 

2.4 Ethical and social considerations  

2.4.1 Ethics 

Basic principles in human research consist of three main principles. First principle is to 

minimize the potential to harm the subjects in the study (Laake, Benestad, & Olsen, 2007). 

Second principle means that participation should be voluntary and the third would be for 

the subjects to be able to withdraw from the study (Laake, Benestad, & Olsen, 2007).  

 

For the present study, all the information regarding the study was explained written. The 

subjects were given an informed consent to sign, where they got familiar with, for example, 

the risk and the aim of the study (appendix 2). All the data collected in the study was 

handled with secrecy and only the test leaders had access to the data, and all data collected 

in the tests were transferred over to an usb-memory, which only the test leader had access 

to. The personal data was changed to a serial number, so that no data could be connected to 

a certain subject by an unauthorized. The participation was voluntary and the subjects could 

withdraw the participation at any time of the study, without questions asked.  

 

2.4.2 Social considerations 

Whether measuring body composition in a fasting condition or not still needs more 

investigation, but could benefit the society in general. The clinical use of measuring body 

composition could increase if a meal does not impact on the body composition (Dixon et al. 

2013). Without the need to be in a fasting condition, it would not only increase the utility in 
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health care but make the testing more comfortable for the test subject. It may also lead to 

decreased number of diseases and increase of well-being, which could contribute to a 

decrease of the expense for sick leaves and hospitalization. 

 

2.5 Statistics 

The analyze was calculated in IBM SPSS statistics (version 20), the data was quantitative 

data, and the significance level was acceptable at p≤0.05, which means that data at 0.05 or 

less was considered statistically significant (Dixon et al. 2013). 

 

The Shapiro-Wilks test was done to analyze if the data was normally distributed. For the 

main aim to evaluate body composition before and after eating, all data were normally 

distributed, and there were a paired t-test to analyze the result. For the investigation of the 

difference between men and women, the data was split between men and women in the 

paired t-test. The significance level that was used were p≤0.05 (Thomas, Nelson, & 

Silverman, 2011).  

 

A correlation test was needed to identify the second aim, how strong the skeletal muscle 

mass correlate with leg strength. The result of correlation could appear both with a positive 

or negative direction (±). The correlation coefficient between skeletal muscle mass and leg 

strength, would be considered weak at ±0 up to ±0.4 and moderately positive at ±0.4 up to 

±0.6 (Thomas, Nelson, & Silverman, 2011). A strong correlation would be considered if 

the result was at ±0.6 up to ±1.0 (Thomas, Nelson, & Silverman, 2011).  

  

3. Results  

3.1 Body composition before and after eating 

3.1.1 Baseline characteristics 

The mean and standard deviation on age, height and weight was calculated for all subjects 

and then for men and women separately (table 1).  Mean age for all subjects was 37.9 years 

and the standard deviation ± 12.2 years. For men, the mean was 33.3 years and a standard 

deviation on 12.0 years. The mean age for women was 40.6 years with a standard deviation 

11.8 years.  
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Table 1. Mean and standard deviation (SD) on all subjects, men and women. 

Variables All n=27 

Mean ± SD 

Men n=10 

Mean ± SD 

Women n=17 

Mean ± SD 

Age 37.9 ± 12.2 33.3 ± 12.0 40.6 ± 11.8 

Height (cm) 174.0 ± 8.0 181.7 ± 5.5 169.4 ± 5.3 

Weight (kg) 72.6 ± 12.3 83.4 ± 8.2 66.2 ± 9.7 

 

 

Mean and standard deviation for height and weight for all subjects it was 174.0 ± 8.0 

centimetres for height and 72.6 ± 12.3 kilograms for the weight. The mean and standard 

deviation on height for men was 181.7 ± 5.5 centimetres and for the women it was 169.4 ± 

5.3 centimetres. For men, the mean and standard deviation on weight was 83.4 ± 8.2 

kilograms, and for the women mean and standard deviation on weight was 66.2 ± 9.7 

kilograms. 

 

3.1.2 Body composition 

Results showed a significant difference between fasting condition and 60 minutes after the 

food intake, where the p-values were below 0.05 for all variables, except for body fat mass 

(p=0.127) (table 2). However, after 90 and 120 minutes the result showed no significant 

difference, where the p-values were distinctly over 0.05. More extensive values are 

represented in appendix 3. 

 

The result showed no significant difference 90 and 120 minutes after food intake, for nearly 

all variables except for minerals (table 2), where the p-value were below 0.05 at every 

testing. Even the extracellular water showed low p-value throughout all the testing, 

however the p-value were over 0.05 at 90 and 120 minutes after food intake and showed 

that there was no significant difference (table 2).  
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Table 2. Comparison of body composition before (baseline) and after eating (60, 90 and 120 minutes) 

in all subjects. 

 Baseline 

(fasting) 

60 min after food 

intake 

90 min after food 

intake 

120 min after food 

intake 

Body composition 

variables 

Mean ± SD Mean ± SD P-valuea  Mean ± SD P-valueb  Mean ± SD P-valuec 

Skeletal Muscle Mass 

in kg 

31.9 ± 7.1 32.3 ± 7.3 0.043* 32.1 ± 7.3 0.280 32.1 ± 7.3 0.301 

Body Fat Mass  

in kg 

15.4 ± 6.4 15.6 ± 6.4 0.127 15.7 ± 6.3 

 

0.113 15.7 ± 6.2 0.142 

Soft Lean Mass  

in kg 

53.8 ± 11.4 54.2 ± 11.4 0.001* 

 

54.0 ± 11.3 

 

0.291 54.0 ± 11.3 0.352 

Fat Free Mass  

in kg 

57.2 ± 12.1 57.6 ± 12.1 0.001* 57.4 ± 12.0 0.167 

 

57.4 ± 12.0 0.269 

Minerals  

in kg  

4.0 ± 0.9 

 

4.1 ± 0.9 0.001* 4.1 ± 0.8 0.003* 4.1 ± 0.8 0.017* 

Total Body Water  

in litre 

41.8 ± 8.8 42.1 ± 8.9 0.001* 42.0 ± 8.8 0.242 42.0 ± 8.8 0.292 

Intracellular Water 

in litre 

26.1 ± 5.7 

 

26.3 ± 5.6 0.007* 26.2 ± 5.6 0.337 

 

26.2 ± 5.6 0.411 

Extracellular Water 

in litre 

15.7 ± 3.2 

 

15.8 ± 3.2 

 

0.043* 15.8 ± 3.2 

 

0.071 

 

15.8 ± 3.2 0.075 

a=measurement at 60 minutes compared to baseline 
b=measurement at 90 minutes compared to baseline 
c=measurement at 120 minutes compared to baseline 

* = Significant difference with a p-value under 0.05 (p≤0.05). 

The decimals are rounded and the small differences that may exist will not be visible more than in the 

p-value that shows a difference. 

 

 

3.1.3 Difference between men and women 

Results for men showed that there was a significant difference between fasting condition 

and 60 minutes after the food intake for only a few variables, where the p-values was under 

0.05 (table 3). However, after 90 and 120 minutes the result showed no significant 

difference, where the p-values were distinctly over 0.05 for all the variables. More 

extensive values are represented in appendix 4 and 5. 
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Table 3. Comparison of body composition before (baseline) and after eating (60, 90 and 120 minutes) 

in men. 

 Baseline 

(fasting) 

60 min after food 

intake 

90 min after food 

intake 

120 min after food 

intake 

Body composition 

variables 

Mean ± SD Mean ± SD P-valuea Mean ± 

SD 

P-valueb Mean ± 

SD 

P-valuec 

Skeletal Muscle Mass 

in kg  

39.7 ± 4.0 40.4 ± 4.1 0.165 40.2 ± 4.1 0.269 40.1 ± 4.0 0.272 

Body Fat Mass  

in kg 

13.0 ± 5.0 13.1 ± 5.1 0.204 13.3 ± 4.7 

 

0.192 13.3 ± 4.4 0.317 

Soft Lean Mass  

in kg 

66.3 ± 6.6 66.8 ± 6.6 0.011* 

 

66.5 ± 6.5 

 

0.614 66.4 ± 6.4 0.711 

Fat Free Mass  

in kg 

70.4 ± 7.1 71.0 ± 7.0 0.006* 70.6 ± 6.9 0.530 

 

70.6 ± 6.9 0.656 

Minerals  

in kg  

5.0 ± 0.6 

 

5.0 ± 0.5 0.039* 5.0 ± 0.5 0.193 5.0 ± 0.5 0.441 

Total Body Water  

in litre 

51.5 ± 5.2 51.9 ± 5.1 0.012* 51.6 ± 5.1 0.601 51.6 ± 5.0 0.623 

Intracellular Water 

in litre 

32.3 ± 3.2 

 

32.5 ± 3.2 0.061 32.3 ± 3.1 0.898 

 

32.3 ± 3.1 0.950 

Extracellular Water 

in litre 

19.2 ± 2.0 

 

19.3 ± 2.1 

 

0.293 19.3 ± 2.0 

 

0.221 

 

19.3 ± 2.0 0.227 

a=measurement at 60 minutes compared to baseline 
b=measurement at 90 minutes compared to baseline 
c=measurement at 120 minutes compared to baseline 

* = Significant difference with a p-value under 0.05 (p≤0.05). 

The decimals are rounded and the small differences that may exist will not be visible more than in the 

p-value that shows a difference. 

 

 

For the women, the results showed a significant difference between fasting condition and 

60 minutes after the food intake for nearly all variables, where the p-values was under 0.05 

for all variables except for body fat mass (p=0.204) and extracellular body water (p=0.293) 

(table 4). However, after 90 and 120 minutes the result showed no significant difference for 

almost all variables where the p-values were distinctly over 0.05, except for minerals (table 

4) where the p-value was below 0.05 throughout all the testing meaning that there was a 

significant difference. 

 

 



15 
 

Table 4. Comparison of body composition before (baseline) and after eating (60, 90 and 120 minutes) 

in women. 

 Baseline 

(fasting) 

60 min after food 

intake 

90 min after food 

intake 

120 min after food 

intake 

Body composition 

variables 

Mean ± SD Mean ± SD P-valuea Mean ± 

SD 

P-valueb Mean ± 

SD 

P-valuec 

Skeletal Muscle Mass 

in kg  

27.3 ± 3.6 27.5 ± 3.6 0.043* 27.4 ± 3.6 0.830 27.4 ± 3.6 0.932 

Body Fat Mass  

in kg 

16.9 ± 6.8 17.1 ± 6.8 0.231 17.1 ± 6.8 

 

0.320 17.1 ± 6.8 0.307 

Soft Lean Mass  

in kg 

46.4 ± 5.6 46.8 ± 5.7 0.025* 

 

46.7 ± 5.5 

 

0.367 46.6 ± 5.6 0.377 

Fat Free Mass  

in kg 

49.4 ± 6.0 49.8 ± 5.9 0.017* 49.7 ± 5.8 0.227 

 

49.6 ± 5.9 0.299 

Minerals  

in kg  

3.5 ± 0.4 

 

3.6 ± 0.4 0.016* 3.6 ± 0.4 0.009* 3.6 ± 0.4 0.023* 

Total Body Water  

in litre 

36.1 ± 4.4 36.4 ± 4.3 0.023* 36.3 ± 4.3 0.304 36.3 ± 4.3 0.351 

Intracellular Water 

in litre 

22.4 ± 2.8 

 

22.7 ± 2.7 0.036* 22.6 ± 2.7 0.307 

 

22.6 ± 2.7 0.353 

Extracellular Water 

in litre 

13.7 ± 1.6 

 

13.7 ± 1.6 

 

0.074 13.7 ± 1.6 

 

0.199 

 

13.7 ± 1.6 0.214 

a=measurement at 60 minutes compared to baseline 
b=measurement at 90 minutes compared to baseline 
c=measurement at 120 minutes compared to baseline 

* = Significant difference with a p-value under 0.05 (p≤0.05). 

The decimals are rounded and the small differences that may exist will not be visible more than in the 

p-value that shows a difference. 

 

 

3.2 Leg strength 

3.2.1 Correlation between men and women 

The second aim was to analyze how strong skeletal muscle mass and leg strength would 

correlate. The test of normality showed that the p-value for skeletal muscle mass was 0.165 

and for the jump height a p-value of 0.015. Although the skeletal muscle mass was 

normally distributed, the jump height was not. This meant that all data was interpreted as 

non-parametric and Spearman test of correlation was tested. 
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The correlation between skeletal muscle mass and jump height of men showed a positive 

direction with r= 0.08 in contrast to women, where the correlation for skeletal muscle mass 

and jump height showed a negative direction with r= -0.03 (table 5).  

 

Table 5. Correlation between Skeletal Muscle Mass and Jump height on men and women. 

Variables Median 

SMMa 

Min/Max Median  

JHb 

Min/Max N Spearman 

Correlation 

coefficient (r) 

P-value 

Men 39.65 33.1/46.4 35.95 18.3/51.5 10 0.079 0.828 

Women 27.1 20.9/35.1 22.8 18.7/37.9 17 -0.026 0.922 

a= Skeletal Muscle Mass in kg 
b= Jump Height in cm 

 

The median for skeletal muscle mass was 39.65 kg for men and 27.1 for women, and the 

minimum was 33.1 kg for men and 20.9 kg for women, along with the maximum for men 

which was 46.4 kg and for women 35.1 kg. The jump height had a median of 35.95 cm for 

men and 22.8 cm for women, and the minimum was 18.3 cm for men and 18.7 cm for 

women, along with maximum 51.5 cm for men and 37.9 cm for women (table 5). 

 

 

 

Figure 1. Correlation between Skeletal Muscle Mass (SMM) and Jump Height (JH) on men. 

r2= correlation of determination, r=spearman correlation coefficient. 
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The correlation for men between skeletal muscle mass and jump height are shown in figure 

1, and for women the correlation is shown in figure 2, where the trend line showed a weak 

correlation for men and an extremely weak correlation (nearly non-existent) for women.  

 

The correlation of determination for men showed that the common variance between 

skeletal muscle mass and jump height was r2= 0.099 (figure 1). About 9.9% of the jump 

height could be accounted for by the skeletal muscle mass, which showed a very weak 

relationship between jump height and skeletal muscle mass. For women, the correlation of 

determination showed that the common variance between skeletal muscle mass and jump 

height was r2= 0.0009 (figure 2). The interpretation for correlation of determination showed 

an extremely weak (nearly non-existent) relationship between jump height and skeletal 

muscle mass for women. 

 

 

 

Figure 2. Correlation between Skeletal Muscle Mass (SMM) and Jump Height (JH) on women. 

r2= correlation of determination, r=spearman correlation coefficient. 

 

 

The mean jump height for men was 35.1 centimetres and for women it was 24.1 

centimetres. The difference in mean jump height between men and women was therefore 

11.0 centimetres, which showed a difference between the gender. 
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4. Discussion  

The present study showed significant differences (p≤0.05) in body composition for multiple 

variables 60 minutes after food intake compared to fasting condition and no significant 

differences after 90 and 120 minutes, except for the minerals which showed a significant 

difference throughout all the testing. However, there were differences between gender in 

body composition, where men presented no significant difference at all 90 and 120 minutes 

after eating, in contrast to women who showed significant difference in minerals 

throughout all the testing. The differences appeared among men and women even in the 

correlation between skeletal muscle mass and leg strength, which for all the men occurred 

weak and for women extremely weak (nearly non-existent).   

 

4.1 Result discussion 

4.1.1 Body composition 

The main aim for the present study was to identify if there were any differences concerning 

body composition before and after eating, measured with bioelectric impedance analysis. 

The hypothesis was for the results to show no difference in body composition before and 

after food intake. Results showed that there was no significant difference after 90 and 120 

minutes, except for the values of the mineral mass (table 2). There was however a 

significant difference (p≤0.05) for all variables of body composition, except for body fat 

mass, at 60 minutes after food intake. In contrast to the present study, earlier studies 

showed results of a significant difference before and after food intake, on the other hand, 

they analyzed different or less variables than the present study (Androutsos et al. 2015; 

Dixon et al. 2013; Gallagher et al. 1998). Two of the other studies investigated fat mass and 

if it would differ after food intake, this was done with another BIA than the present study, 

which showed a significant difference within two hours after the food intake (Androutsos et 

al. 2015; Dixon et al. 2013). One of the earlier studies also analyzed body weight (Dixon et 

al. 2013) and another ohm (Gallagher et al. 1998), which the present study did not 

investigated at all. The fact that earlier studies did analyze different variables and used 

another measuring equipment than the present study, could be the reason to why it showed 

different results after food intake.  
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In the present study, the only variable that were significantly different (p≤0.05) between 

body composition before and after food intake, for all subjects, at all the testing were the 

minerals. However, the manual for InBody 720, which is the prior model to the InBody 770 

used in the present study, mentioned that the methodology of BIA cannot get the exact 

value for mineral mass (InBody 720, 2017). This could be a reason to why the result for 

minerals was significant different in the present study compared to all the other variables. 

Nonetheless the values of the minerals were compared with values for minerals at the 

fasting condition on the same subject at the same day, which still could be comparable. The 

manual for InBody 720 also discussed that the mineral mass could be used for screening 

the subject with high risk of osteoporosis using the BIA methodology. For that reason, the 

results of the mineral mass could be considered acceptable for comparison in the present 

study (InBody 720, 2017). Further, another reason the result revealed a significant 

difference could be that the human body has difficulties to absorb minerals, where a large 

amount excretes through urine (Jeukendrup & Gleeson, 2014). An additional question yet 

to be investigated would be whether the mineral mass would still show a significant 

difference when measured after two hours, and how long after food intake it would take for 

the minerals to show no significant difference.    

 

One more factor that could influence the result would be the age range, where the subjects 

in the present study had a mean age of 37.9 years (table 1), which was higher than earlier 

study with the mean age of 20.5 years (Dixon et al.). The earlier study showed a significant 

difference in body composition in contrast to the present study, which could have been in 

due to a lower age range. Nonetheless, it could be more beneficial to get an even bigger age 

range to make the results more authentic to the general population. The gender distribution 

could also be a factor that could have affected the results between the present study and 

earlier studies. In the present study, the women (n=17) were a majority and almost double 

the number of men (n=10). The hypothesis whether body composition would differ 

between men and women, was that it would differ and it did. The result for men and 

women separately showed a difference for the present study (table 3 and 4), but in an 

earlier study it showed no difference (Androutsos et al. 2015). When analyzing the result 

for men and women separately, they both had variables that showed a significant difference 

60 minutes after food intake but the women had more variables than men with a significant 

difference. The variables showed no significant difference after 90 and 120 minutes for 

men (table 3), which could indicate that the result for all subjects could differ if there were 
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a more equal distribution between genders. However, the only difference between gender 

was that women showed a significant difference on intracellular water and skeletal muscle 

mass at 60 minutes after food intake, additional to the same variables men showed a 

difference for, and that women showed a significant difference on mineral mass through all 

the testing.  

 

Could it even be possible to digest and absorb the food intake in less amount of time 

(within two hours) than the guideline is set for (four hours)? Multiple factors could have 

impact on the time of digestion and absorption, such as gender, psychological health and 

nutrition, which would affect the body composition (Jeukendrup & Gleeson, 2014). Even 

individual differences have been shown to affect the results, for instance certain people 

could empty 70-80% of ingested fluid in their stomach within 15 minutes and others only 

20-30% in the same period of time (Jeukendrup & Gleeson, 2014). Additionally, an earlier 

study has proven that food intake followed by water could have an impact on the time of 

digestion (Camps et al. 2017). The time of digestion where water followed the food intake, 

was twice as fast in contrast to food intake without the following water intake (Camps et al. 

2017). Since the present study did not observe whether the subjects consumed water after 

the food intake, this could have affected the results. Furthermore, the digestion takes four to 

six hours to be completed and one to four hours for the food to discharge from the stomach 

(Jeukendrup & Gleeson, 2014). This time of digestion is even more than the four hours the 

guideline is set to (Androutsos et al. 2015; Dixon et al. 2013; Gallagher et al. 1998), which 

may form a base for future research. Since the digestion and absorption of macronutrients 

begins even before the stomach, except for proteins, this may also have a huge impact on 

the result depending on what each subject ate (Jeukendrup & Gleeson, 2014). Maybe the 

guidelines do not need to be set at four hours, but it may be useful to set different 

guidelines to control the food intake before the testing. 

 

If body composition needs to be measured in a fasting condition or how long after food 

intake it could be acceptable for measuring body composition, may need further 

investigations. 

4.1.2 Leg strength 

Whether leg strength could estimate skeletal muscle mass or not was investigated in the 

second part of the present study. For men, the interpretation for correlation (figure 1), was a 
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weak relationship between jump height and skeletal muscle mass and for women it showed 

an extremely weak (nearly non-existent) correlation (figure 2), which meant the method 

would not be a strong method to estimate skeletal muscle mass. The hypothesis for the 

correlation between skeletal muscle mass and leg strength was a moderate correlation, 

which was not the case. 

 

When analyzing the result of correlation for men and women separately, it occurs to be a 

significant difference between the two groups. One reason for the difference between 

gender could be because of the body composition for men may consist of a larger muscle 

mass and less fat mass, or another reason could be that women did not jump as high as they 

possibly can. Earlier study investigated jump height and found that there was a difference 

between gender (Moir et al. 2008). The present study obtained equal result as the earlier 

study, which could also be a reason, combined with gender distribution, to why the 

correlation was weak, close to non-existent. Would there be a more symmetrical 

distribution if the subjects were evenly distributed between men and women, still requires 

more analysis. As mentioned earlier further investigation needs to be done regarding 

skeletal muscle mass and leg strength. 

 

4.2 Method discussion 

To make the procedures for the present study representable for the general population, the 

subjects were both men and women. Both gender was included to get a wide perspective on 

the result, and even the age range was moderately wide (table 1). Nonetheless, were the 

mean ages for men lower (33.3 ± 12) than for women (40.6 ± 11.8). Even though the age 

range for all subjects was moderately wide, there could have been a bigger range for men 

and women separately. To make the result more unbiased, a higher number of subjects 

would be needed and a more evenly gender distribution could also be more desirable, in 

contrast to the present study that analyzed 27 subjects, with 10 men and 17 women.  

 

With both gender represented in the present study and a moderate age range, it is still 

debatable if the inclusion- and exclusion criteria was adequate. There could have been more 

or less criteria, however the present study had to set a limit that was realistic. Maybe the 

exclusions criteria were too harsh, when subjects were excluded, for instance, for having a 

cold. Nonetheless, the present study aimed for the procedures to be standardized, and did 

not accept less than the criteria it was set for.  
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The present study standardized the procedures for the subjects, however it could have been 

even stricter. For example, the food intake and the fluid intake; It would have been 

interesting, or even important, to see the results if the subjects had to eat the same food and 

drink a certain amount of water or other beverage. As mentioned earlier, another study did 

discover that food intake followed by water increased the time of digestion (Camps et al. 

2017). If the subjects did not drink water after the food intake it could be a factor, which 

affected the result. The present study did standardize the food intake moderately with an 

intake of at least 500 calories to make sure the subjects no longer were in a fasting 

condition, and perhaps there should have been a maximum limit as well. Further 

investigations would be interesting to execute with two separate groups, where one group 

got the same food and the exactly same amount of water and another group that would be 

allowed to eat what they wanted, to examine if there would be any differences.  

 

When exploring the digestion and absorption of the human body it showed that the 

macronutrients are digested in different parts of the gastrointestinal tract (Jeukendrup & 

Gleeson, 2014). If the subjects chose, for instance mostly protein, which begin its 

absorption in the stomach it may present another result than for the subject choosing mostly 

carbohydrates, where 30-40% already is digested before the stomach (Jeukendrup & 

Gleeson, 2014). Whether the different macronutrients affect the result on body 

composition, could have influenced the results and still need more investigation.    

 

Next to the body composition, even the comparison between skeletal muscle mass and leg 

strength could have been adjusted and still need more research. Whether a vertical jump 

was the preferable method for measuring leg strength or not, is debatable. Would the result 

be equivalent if leg strength was tested with 1RM in a squat? The testing would have been 

more difficult to execute and access to a gym would have been necessary, but may have 

been more valid (Picerno et al. 2016; Castagna et al. 2013;2012; Richter et al. 2012). 

Therefore, questions like; is the countermovement jump the most appropriate jump to 

perform?; or would another jump have been easier to execute for the subjects?; need to be 

investigated more and could be interesting for further research.   

 

With body composition being the method which is mostly used for estimating skeletal 

muscle mass, the result in the present study agrees according to the weak correlation 

between skeletal muscle mass and leg strength (table 5). Considering the weak correlation 
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close to non-existent between the leg strength and skeletal muscle mass, additional analysis 

would be desirable. Could there be a different result for the correlation if leg strength was 

compared with skeletal muscle mass in the lower extremity rather than skeletal muscle 

mass in the whole body? Would the result appear differently if the gender distribution was 

more equal? The answer for these questions is for the present inconclusive and further 

research is required.       

 

5. Conclusion  

The present study showed no significant differences in body composition 90 and 120 

minutes after food intake, except for the mineral mass which showed a significant 

difference throughout all the testing. These results could indicate that the guidelines of 4 

hours may not be necessary. Whether the subjects need to be in a fasting condition or not 

still needs further analysis. However, the results in the present study could become part of a 

foundation for further research focusing on the topic of measuring body composition. In 

future studies, it would be desirable to have a larger test group, with an equal gender 

distribution. When it comes to skeletal muscle mass, the preferable method still is 

measuring body composition rather than measures of leg strength. Finding an easier 

method for estimating skeletal muscle mass still requires more research. 
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7. Appendices  

7.1 Appendix 1 

Är du intresserad av att veta din kroppssammansättning? 

Vill du veta hur stor del av kroppen som består av muskler, fett och vatten? 

Är du jämnstark eller skiljer sig höger/vänster sida, över-/underkropp? 

  

Vi heter Frida Eriksson och Frida Svedin och studerar sista terminen på biomedicin med 

inriktning mot fysisk träning vid Högskolan i Halmstad. Just nu söker vi testpersoner för vårt 

examensarbete där vi ska undersöka kroppssammansättningen före och efter matintag, samt om 

två enkla och snabba ben- och handstyrketest kan mäta muskelmassan i kroppen. 

  

Fördelar för dig som försöksperson: 

● Få veta sin muskelmassa, fettmassa och vätska i kroppen, samt hur man ligger till i 

jämförelse med referensvärden   

● Att veta sin kroppssammansättning kan vara till hjälp vid exempelvis 

viktnedgång/viktuppgång/muskelbygge 

● En bra kroppssammansättning är grundläggande för en god allmän hälsa 

● Få veta om musklerna är jämnt fördelade i kroppen, vilket är viktigt i bland annat 

skadeförebyggande syfte 

● Få veta sin mineralhalt och om den är tillräcklig 

● Ett gratis test som i vanliga fall kostar ca 500 kr på ett gym 

  

Fördelar med studien i stort: 

I nuläget undersöks kroppssammansättning endast på fastande mage, men om detta inte är 

nödvändigt kommer antalet användningstillfällen att öka, exempelvis inom vård och omsorg: 

● Fler patienter kan göra testet under samma dag 

● Testpersoner behöver inte fasta innan testet 

● Kortare vårdköer 
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Du behöver uppfylla följande krav: 

● Inte ha eller har haft en ätstörning 

● Inte ha någon kronisk sjukdom eller pacemaker, samt inte vara gravid   

● Vara mellan 20–60 år 

  

Vad krävs av dig som försöksperson? 

● Kunna avsätta cirka 2.5–3 h en förmiddag (kan plugga etc. om så önskas mellan 

mätningarna) 

● Vara beredd på att fasta från kl. 22.00 dagen innan, tills ca kl. 09.00-10.00.  

● Kunna ta med en valfri måltid till skolan  

● Ha förståelse för att mätningarna på vågen utförs i underkläder (i ett avskilt rum) 

● Kunna utföra 3 hopp och 3 handgrepp 

 

Låter detta intressant? Vill du delta i studien eller har ytterligare frågor, hör av dig till: 

Frida Eriksson - frieri14@student.hh.se eller Frida Svedin - frisve14@student.hh.se  
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7.2 Appendix 2 

Informationsbrev                                                    

Introduktion och deltagande                             

Syftet med studien är att undersöka skillnaden i kroppssammansättning före och efter en 

måltid. I nuläget undersöks detta endast på fastande mage, men om detta inte är nödvändigt 

kommer antalet användningstillfällen att öka, exempelvis inom vård och omsorg. Det betyder 

att fler patienter kan göra testet under samma dag och de behöver inte komma till testtillfället 

på fastande mage, vilket är av fördel då det i dagsläget är långa vårdköer på sjukhus runt om i 

landet. Dessutom ska studien undersöka om det finns billigare test än bioelektrisk 

impedansmätare för att mäta muskelmassa, vilket ska göras i ett handstyrketest och ett 

hopptest. 

  

Förfrågan om att delta i denna studien skickas ut till studenter och arbetande på Högskolan 

Halmstad mellan 20 och 60 år. Då du uppfyller dessa inklusionskriterier har du fått förfrågan 

om att delta i studien.  

  

Vad som krävs som försöksperson? 

Vid deltagande i denna studie kommer man som försöksperson att göra en 

kroppssammansättningsmätning med en bioelektrisk impedansmätare före och efter en måltid 

(60, 90 och 120 min efter måltid), samt ett handstyrketest och ett hopptest. Uppskattningsvis 

kommer det att krävas av försökspersonen att kunna avsätta cirka 2.5–3 timmar under en och 

samma förmiddag. Vidare krävs också att försökspersonen kommer till testtillfället på fastande 

mage, har möjlighet att ta med en egen måltid efter matförslag (se bifogat Instruktioner till 

försökspersoner) och har förståelse för att mätningarna på vågen utförs i underkläder 

(observera att det sker i ett avskilt rum). Inför testtillfället förekommer vissa krav för 

försökspersonerna (se bifogat Instruktioner till försökspersoner). 

  

Risker 

Studien innebär inga stora hälsorisker, men eventuell träningsvärk efter testerna kan uppstå. 

Testerna kommer inte orsaka någon smärta eller obehag, och en genomgång av testerna 

kommer att ske innan försökspersonerna ska utföra testet för att minimera risken för skador.  
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Fördelar 

Försökspersonerna kommer att få chansen att veta sin kroppssammansättning om dem önskar. 

Där syns bland annat muskelmassa, fettmassa och vattenmängd, vilket kan vara till nytta att 

veta för träning, muskelbygge, viktuppgång/viktnedgång och den allmänna hälsan. Som 

försöksperson bidrar man också till att öka förståelsen för kroppssammansättning vid olika 

tillstånd, såsom före och efter måltid. 

 

Sekretess 

Personuppgifter kommer att behandlas konfidentiellt, då all persondata kommer ersättas med 

ett löpnummer. All data i studien kommer samlas in på ett USB-minne som förvaras hos de 

ansvariga på Högskolan i Halmstad. 

 

Frivillighet 

Deltagandet i denna studie är helt frivilligt. Det är tillåtet att avbryta sin medverkan när som 

helst under studiens gång utan att uppge anledning. Vid eventuellt avhopp kommer det inte att 

påverka tillgång till studiens resultat eller kontakten med ansvariga, och vid önskemål kan 

redan insamlad data förstöras. 

  

Kontakt 

Ansvariga för studien: Frida Svedin och Frida Eriksson 

E-post: frisve14@student.hh.se och frieri14@student.hh.se 

 

Handledare: Åsa Andersson, Universitetslektor, ETN, Biomedicin, Högskolan i Halmstad 

asa.andersson@hh.se 
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Samtycke  

Nedan ger du ditt medgivande till att delta i studien ”Kroppssammansättning före och efter 

matintag” och försäkrar att du tagit del av följande punkter: 

  

●  Jag har fått information om studien 

●  Jag har haft möjlighet att ställa eventuella frågor 

●  Jag godkänner att mina personuppgifter samlas in 

●  Jag deltar frivilligt och kan när som helst avbryta mitt deltagande i studien utan att 

uppge anledning och utan att behandlas annorlunda 

●  Jag har läst igenom ”Instruktioner till försökspersoner” inför testerna 

● Jag är medveten om att jag deltar på egen risk  

●  Jag godkänner mitt deltagande i studien 

  

  

  

  

 

 Underteckning                                         

 

 

 Namnförtydligande    

  

 

 Ort och datum 

  

 

 

 

 

 Underteckning av testledare som mottagit samtycke 
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7.3 Appendix 3 

Body composition calculated with a paired t-test in all subjects between tests on different variables. 

Body composition between 

tests 

Mean SD Lower 

Confidence 

interval* 

Upper 

Confidence 

interval* 

t P-value 

SMM F - SMM 60 (kg) 

SMM F - SMM 90 (kg) 

SMM F - SMM 120 (kg) 

-0.385 

-0.204 

-0.185 

0.943 

0.960 

0.911 

-0.758 

-0.584 

-0.546 

-0.012 

0.176 

0.175 

-2.123 

-1.102 

-1.056 

0.043 

0.280 

0.301 

BFM F - BFM 60 (kg) 

BFM F - BFM 90 (kg) 

BFM F - BFM 120 (kg) 

-0.159 

-0.289 

-0.256 

0.524 

0.914 

0.876 

-0.367 

-0.651 

-0.602 

0.048 

0.073 

0.091 

-1.579 

-1.642 

-1.515 

0.127 

0.113 

0.142 

TBW F - TBW 60 (l) 

TBW F - TBW 90 (l) 

TBW F - TBW 120 (l) 

-0.293 

-0.159 

-0.137 

0.398 

0.692 

0.662 

-0.450 

-0.433 

-0.399 

-0.135 

-0.114 

-0.125 

-3.820 

-1.196 

-1.076 

0.001 

0.242 

0.292 

ICW F - ICW 60 (l) 

ICW F - ICW 90 (l) 

ICW F - ICW 120 (l) 

-0.204 

-0.104 

-0.085 

0.364 

0.551 

0.530 

-0.348 

-0.322 

-0.295 

-0.060 

0.114 

0.124 

-2.906 

-0.978 

-0.836 

0.007 

0.337 

0.411 

ECW F - ECW 60 (l) 

ECW F - ECW 90 (l) 

ECW F - ECW 120 (l) 

-0.089 

-0.093 

-0.089 

0.217 

0.256 

0.249 

-0.175 

-0.194 

-0.187 

-0.003 

-0.009 

-0.009 

-2.126 

-1.882 

-1.858 

0.043 

0.071 

0.075 

M F - M 60 (kg) 

M F - M 90 (kg) 

M F - M 120 (kg) 

-0.069 

-0.066 

-0.047 

0.097 

0.105 

0.096 

-0.107 

-0.107 

-0.085 

-0.030 

-0.024 

-0.009 

-3.661 

-3.267 

-2.542 

0.001 

0.003 

0.017 

SLM F - SLM 60 (kg) 

SLM F - SLM 90 (kg) 

SLM F - SLM 120 (kg) 

-0.378 

-0.189 

-0.159 

0.515 

0.911 

0.873 

-0.582 

-0.549 

-0.504 

-0.174 

-0.171 

-0.186 

-3.809 

-1.078 

-0.948 

0.001 

0.291 

0.352 

FFM F - FFM 60 (kg) 

FFM F - FFM 90 (kg) 

FFM F - FFM 120 (kg) 

-0.441 

-0.259 

-0.200 

0.560 

0.984 

0.920 

-0.662 

-0.634 

-0.564 

-0.219 

-0.116 

-0.164 

-4.092 

-1.420 

-1.130 

0.001 

0.167 

0.269 

* 95% Confidence Interval of the Difference  

F=First test before eating, 60=Second test 60 minutes after eating, 90=Third test 90 minutes after 

eating, 120=Fourth test 120 minutes after eating.  

SMM: Skeletal Muscle Mass, BFM: Body Fat Mass, TBW: Total Body Water, ICW: Intracellular 

Water, ECW: Extracellular Water, M: Minerals, SBM: Soft Lean Mass, FFM: Fat Free Mass. 
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7.4 Appendix 4 

Body composition calculated with a paired t-test in men between tests on different variables. 

Body composition between 

tests 

Mean SD Lower 

Confidence 

interval* 

Upper 

Confidence 

interval* 

t P-value 

SMM F - SMM 60 (kg) 

SMM F - SMM 90 (kg) 

SMM F - SMM 120 (kg) 

-0.700 

-0.490 

-0.480 

1.464 

1.316 

1.296 

-1.748 

-1.431 

-1.407 

0.348 

0.451 

0.447 

-1.512 

-1.177 

-1.171 

0.165 

0.269 

0.272 

BFM F - BFM 60 (kg) 

BFM F - BFM 90 (kg) 

BFM F - BFM 120 (kg) 

-0.100 

-0.360 

-0.310 

0.231 

0.807 

0.926 

-0.265 

-0.937 

-0.972 

0.065 

0.217 

0.352 

-1.369 

-1.410 

-1.059 

0.204 

0.192 

0.317 

TBW F - TBW 60 (l) 

TBW F - TBW 90 (l) 

TBW F - TBW 120 (l) 

-0.340 

-0.120 

-0.120 

0.341 

0.700 

0.745 

-0.584 

-0.621 

-0.653 

-0.096 

0.381 

0.413 

-3.157 

-0.542 

-0.509 

0.012 

0.601 

0.623 

ICW F - ICW 60 (l) 

ICW F - ICW 90 (l) 

ICW F - ICW 120 (l) 

-0.140 

-0.020 

-0.010 

0.207 

0.478 

0.498 

-0.288 

-0.362 

-0.366 

0.008 

0.322 

0.346 

-2.143 

-0.132 

-0.064 

0.061 

0.898 

0.950 

ECW F - ECW 60 (l) 

ECW F - ECW 90 (l) 

ECW F - ECW 120 (l) 

-0.100 

-0.100 

-0.110 

0.283 

0.240 

0.269 

-0.302 

-0.272 

-0.302 

0.102 

0.072 

0.082 

-1.118 

-1.316 

-1.295 

0.293 

0.221 

0.227 

M F - M 60 (kg) 

M F - M 90 (kg) 

M F - M 120 (kg) 

-0.074 

-0.041 

-0.022 

0.097 

0.092 

0.086 

-0.143 

-0.107 

-0.084 

-0.005 

0.025 

0.040 

-2.422 

-1.406 

-0.805 

0.039 

0.193 

0.441 

SLM F - SLM 60 (kg) 

SLM F - SLM 90 (kg) 

SLM F - SLM 120 (kg) 

-0.440 

-0.150 

-0.120 

0.435 

0.907 

0.991 

-0.751 

-0.799 

-0.829 

-0.129 

0.499 

0.589 

-3.198 

-0.523 

-0.383 

0.011 

0.614 

0.711 

FFM F - FFM 60 (kg) 

FFM F - FFM 90 (kg) 

FFM F - FFM 120 (kg) 

-0.510 

-0.200 

-0.150 

0.456 

0.968 

1.029 

-0.836 

-0.893 

-0.886 

-0.184 

0.493 

0.586 

-3.539 

-0.653 

-0.461 

0.006 

0.530 

0.656 

* 95% Confidence Interval of the Difference  

F=First test before eating, 60=Second test 60 minutes after eating, 90=Third test 90 minutes after 

eating, 120=Fourth test 120 minutes after eating.  

SMM: Skeletal Muscle Mass, BFM: Body Fat Mass, TBW: Total Body Water, ICW: Intracellular 

Water, ECW: Extracellular Water, M: Minerals, SBM: Soft Lean Mass, FFM: Fat Free Mass. 
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7.5 Appendix 5 

Body composition calculated with a paired t-test in women between tests on different variables. 

Body composition 

between tests 

Mean SD Lower 

Confidence 

interval* 

Upper 

Confidence 

interval* 

t P-value 

SMM F - SMM 60 (kg) 

SMM F - SMM 90 (kg) 

SMM F - SMM 120 (kg) 

-0.200 

-0.035 

-0.012 

0.374 

0.665 

0.563 

-0.392 

-0.377 

-0.301 

-0.008 

0.307 

0.278 

-2.204 

-0.219 

-0.086 

0.043 

0.830 

0.932 

BFM F - BFM 60 (kg) 

BFM F - BFM 90 (kg) 

BFM F - BFM 120 (kg) 

-0.194 

-0.247 

-0.224 

0.643 

0.993 

0.874 

-0.525 

-0.758 

-0.673 

0.136 

0.264 

0.226 

-1.245 

-1.026 

-1.055 

0.231 

0.320 

0.307 

TBW F - TBW 60 (l) 

TBW F - TBW 90 (l) 

TBW F - TBW 120 (l) 

-0.265 

-0.182 

-0.147 

0.436 

0.707 

0.632 

-0.489 

-0.546 

-0.472 

-0.041 

0.181 

0.178 

-2.504 

-1.063 

-0.960 

0.023 

0.304 

0.351 

ICW F - ICW 60 (l) 

ICW F - ICW 90 (l) 

ICW F - ICW 120 (l) 

-0.241 

-0.153 

-0.129 

0.433 

0.598 

0.558 

-0.464 

-0.460 

-0.416 

-0.018 

0.155 

0.157 

-2.296 

-1.054 

-0.957 

0.036 

0.307 

0.353 

ECW F - ECW 60 (l) 

ECW F - ECW 90 (l) 

ECW F - ECW 120 (l) 

-0.082 

-0.088 

-0.076 

0.178 

0.271 

0.244 

-0.174 

-0.228 

-0.202 

0.009 

0.051 

0.049 

-1.912 

-1.341 

-1.294 

0.074 

0.199 

0.214 

M F - M 60 (kg) 

M F - M 90 (kg) 

M F - M 120 (kg) 

-0.065 

-0.081 

-0.062 

0.100 

0.112 

0.101 

-0.117 

-0.138 

-0.114 

-0.014 

-0.023 

-0.010 

-2.680 

-2.976 

-2.521 

0.016 

0.009 

0.023 

SLM F - SLM 60 (kg) 

SLM F - SLM 90 (kg) 

SLM F - SLM 120 (kg) 

-0.341 

-0.212 

-0.182 

0.567 

0.940 

0.828 

-0.633 

-0.695 

-0.608 

-0.050 

0.272 

0.243 

-2.482 

-0.929 

-0.908 

0.025 

0.367 

0.377 

FFM F - FFM 60 (kg) 

FFM F - FFM 90 (kg) 

FFM F - FFM 120 (kg) 

-0.400 

-0.294 

-0.229 

0.622 

0.965 

0.882 

-0.720 

-0.790 

-0.683 

-0.080 

0.202 

0.224 

-2.649 

-1.257 

-1.073 

0.017 

0.227 

0.299 

* 95% Confidence Interval of the Difference  

F=First test before eating, 60=Second test 60 minutes after eating, 90=Third test 90 minutes after 

eating, 120=Fourth test 120 minutes after eating.  

SMM: Skeletal Muscle Mass, BFM: Body Fat Mass, TBW: Total Body Water, ICW: Intracellular 

Water, ECW: Extracellular Water, M: Minerals, SBM: Soft Lean Mass, FFM: Fat Free Mass. 
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