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Abstract

Soccer is a popular team sport played by children, adolescents, men and women across the
world. The game requires multiple physical skills such as endurance, strength, mobility, rapid
change of direction and running pace. Elite soccer players train these abilities to enhance
performance, prevent injuries and to cope with the training and competition volume. This paper
compares anthropometric and physical profiles of an elite- and a sub-elite team from the same
Swedish soccer club. The purpose is to determine possible differences and locate areas of
improvement in the process of preparing the sub-elite players for transition to the elite team. A
significant difference in body fat (Elite: 13.3 £2.6 vs Sub-elite:15.6 +2.7 %) and lean body mass
(66.4 £7.6 vs 59.9 +£3.8 kg) was found. Significant differences in mobility in both left (147.1
+8.5vs 157.1 £4.7°) and right (145,1 +8.4 vs 155 +4.1°) quadriceps was also sown in the results.
No significant difference was found in strength between the two groups. Age and active years
in the sport could explain the difference in body composition. The sub-elite team reported more
training hours than the elite team which most likely generates equal strength in both groups. It
is possible that the assumed high biological age among the sub-elite players could have affected
the results as well. Due to the limited amount of participants in this paper the results are not
representative for the entire population. Therefore, comparing a bigger group of elite and sub-
elite soccer players is of big interest.



Sammanfattning

Fotboll ar en populér idrott som utdévas av barn, ungdomar, mén och kvinnor varlden dver.
Sporten kraver ett flertal fysiska fardigheter sa som uthallighet, styrka, rorlighet, snabba
riktningsandringar och temporegleringar. Elitfotbollsspelare tranar de hér kvalitéerna for att
forbéattra sin prestation, forebygga skador och klara av den tévling- och traningsvolymen som
de stélls infor. Den har studien jamfor kroppsliga och fysiska profiler i ett junior-elitlag och ett
senior-elitlag fran samma svenska fotbollsklubb. Syftet med undersdkningen &r att upptacka
eventuella skillnader och att belysa forbattringsomraden i processen vid forberedelse av junior-
elitspelares Gvergang till senior-elit. Resultatet visade en signifikant skillnad i kroppsfett
(Senior-elit: 13.3 £2.6 vs junior-elite:15.6 £2.7 och fettfri massa (66.4 +7.6 vs 59.9 £3.8 kq).
Signifikanta skillnader upptacktes aven i rorlighet i bade vanster (147.1 £8.5 vs 157.1 +4.7°)
och hoger (145,1 £8.4 vs 155 +£4.1°) quadriceps. Ingen signifikant skillnad fanns i styrka mellan
de tva deltagande grupperna. Alder och antal aktiva ar i sporten kan vara en férklaring till
skillnaderna i kroppssammanséattning. Juniorspelarna angav fler traningstimmar an seniorerna
vilket kan vara en av orsakerna till att det inte fanns nagra skillnader i styrka mellan grupperna.
Det ar daven majligt att juniorerna har en relativt hog biologisk alder vilket i sin tur kan ha
paverkat resultatet. P4 grund av fa deltagare i studien ar resultatet inte dverforbart till hela
populationen. Att jamfora en storre grupp seniorer och juniorer vore darfor ytterst intressant.



Table of Content

T oTo D01 ATo] o OSSPSR 1
[ T=) T 0o} SRS 2
PUIPOSE aN0 HYPOTNESIS ....c.vevieieciece ettt ettt s e e s te e e e srestaesrenne s 2

BACKGIOUND ... b bbb et e et b bt b e n et 3
2700 YA O] 0 o0 3 | {0 o PSSRSO 3
TrAINING WVOIUME ...ttt b bbb b rennenren e 3
ISOMELIIC SETENQLN ... st e et et e st e e se e be s e e e e steeneesreares 4
IMIODEE It SYSTEM..... ettt ettt b e 4
SUD-EIITE VS BIITE ... bbbttt bbb e 4
The transition from Sub-elite t0 elite SOCCET ........coveiiiiiiirecee e 5

Y123 (oo KOOSR PTRRSTSPRUN 6
D=2 T ] O ST TSSOSO PSP UR PP 6
T (ot 0T UL €SS RRRSSN 6
Bl O et R R R bRttt R et E bttt ens 6
SEarch MENOUOIOGY ... .cueeieiiieiiee bbbttt b b e nnen e 7
(DU BT A1 Y] F S SRSRSSN 7
115 SRS 7
o] LTI L A V] (=1 1 TSSO 7
ISOMELITC SETENGEN ... ettt bbb 8
B T Y= PSSR 9

RESUILS ...ttt ettt sttt et Re et e Re Rt e e e R e e Rt e Re Rt eEenR e e R e e EeeReenteeReenenreereenre s 10

[T ol U1 (o] SRS 12
17 oo SR 12

o T ) V) (=] 1 PSSRSO 12
THE ISOMELIIC TESTS . .eveitie ettt sttt esae et e e ste e s e besneesaenteeneeneenren 12
RESUIL..... ettt sttt e Rt R Rt bRt bRt R R et ne ettt enes 13
100 Voo 1] oTo1S) 1 o] o PSSRSO 14
ISOMELIIC SIIENQEN ...ttt 14
(070 0 o] 1] o] o USSR 15

R =] =] =PSSOSR 16

APPENTIX L SUINVBY ...ttt ettt sttt e s e ste et e b e see e s e e beeme e e e eteemeesaeeteeneesbeeneenesneeneenes 20

APPendiX 2.1 Hip FIEXOT MUSCIES ..ot 21

Appendix 2.1 Hamstrings (ISChiocrural MUSCIES).........cccoriiiiiiiiiiiiiree s 22

ApPPendixX 2.1 AAAUCTON MUSCIES ......c.eiiiieeeee ettt sreereeneeereenee e 23

APPENTIX 2.1 Calf MUSCIES ...ttt 24

Appendix 2.1 Quadriceps (Straight Thigh MUSCIES) .......ceeiiiiiee e 25

Appendix 2.2 MODee fit tESt PrOtOCOL........c.eiviiiiiiiiier s 26

APPENTIX 3 LUNAI IDXA .ttt ettt ettt ettt et e s et e st e bt ene e eesteeneesaeateeneesbeeneenaesneeneenes 27

AppendiX 4 1ISOMELIIC tESS PrOtOCOL.......ccviiviiieiece e sre et be e e 29



Foreword

We would like to thank our supervisor Lennart Gullstrand for the help and support during the
writing of this paper. Stefan Grau for the support and encouragement, Andreas Lundberg
Zackrisson and Jonatan Jungman for the help with tests and statistics and Mikael Gustafsson
for the work with the iDXA scans. Your involvement has made this paper possible and we have
learned a lot. Thank you.

Work assignment % by writer Patrik, Simon and Josefine
Planning 33/33/33
Literature search 33/33/33
Data collection 33/33/33
Analysis 25/50/25
Writing 20/40/40

Layout 25/50/25




Introduction

Soccer is the most popular sport of today (Reilly, Bangsbo, & Franks, 2000). Children,
adolescents, men and women participate at various levels all around the world. The sport is
played on a field (length: 100-110, width: 64-75 m) covered with natural or artificial grass and
requires one ball, two goals and two teams with eleven players each. One standard game is 90
minutes long divided into two halves of 45 minutes each. On a professional level research tells
us that the players run an estimated distance of 10-12k within the intensity of 80-90% of max
heart rate which in other terms could be described as quite close to the anaerobic threshold.
During these 10k the professional soccer players perform several explosive movements other
than just running such as jumping, tackling, changing pace, changing direction and sustained
muscle contractions in order to control the ball against their opponent (Stglen, Chamari,
Castagna, & Wislgff, 2005). Being a soccer player requires multiple skills as the game is built
on tactics, technical- and physical performance (Gil, Ruiz, Irazusta, Gil, & lrazusta, 2007).
The physical requirements differ among non-elite and elite soccer players and also depends on
what position the player have on the field. Endurance might be the first thing to consider
important when describing the physical profile of the sport but strength and power is not to be
overlooked. Stglen et al. (2005) states the three qualities as of equal value. Being physically fit
is well related to greater performance in soccer. It also helps the players to cope with a heavy
training and game load, benefits recovery and prevent injuries (Hoshikawa, lida, Muramatsu,
Nakajima, Fukunaga, & Kanehisa, 2008). Endurance, strength and power is gained from soccer
practice and game play but it is possible to enhance sport specific performance by adding extra
strength and conditioning training separately (Gil-Rey, Lezaun, & Los Arcos, 2015; Suchomel,
Nimphius, & Michael, 2016). Strength training as an example improves sprinting and jumping
and quick change of direction ability (Suchomel, Nimphius, & Michael, 2016). In soccer the
lower extremities are the most used muscles which means that great strength is essential to
perform the required skills and movements repeatedly without getting injured (Lehance, Binet,
Bury, & Croisier, 2009). This is mainly done during the preseason when preparing the players
for upcoming series and cups but is still performed during in season to maintain fit.

In professional soccer in Sweden the clubs have the economy to hire a strength and conditioning
coach, preferably with great experience and education. This provides the players with the
opportunity to develop their physical development and maintenance compare to teams that do
not have a qualified strength and conditioning coach. Only a few divisions below the top series
the soccer organizations are built on voluntary work. In kids and adolescent’s soccer the
coaches and team leaders are mainly parents. Their level of knowledge is based on their own
experiences as soccer players and in some cases additional coach education provided by the
Swedish soccer federation (SvFF). Limited of resources may contribute to a lower standard
regarding training, both in soccer, strength and conditioning in which inhibits the kids and
adolescents fully potential of physical development to become better and healthier soccer
players (Reilly, Bangsbo, & Franks, 2000). The lack of strength and conditioning training also
increases the risk of injury, both acute and overuse injuries (Arnason, Sigurdsson,
Gudmundsson, Holme, Engebretsen, & Bahr, 2004). Since the coaches do not get any payment
in return of their work it may also affect the amount of time they choose to spend on helping
the team. Soccer training and matches are prioritized and strength and conditioning training
then falls behind. One other negative outcome to this is that the players who are up for transition
to elite or senior play might not be physically prepared when that day arrives.

Physical demands on the players should be applied with an interest of predicting injuries,
enhancing performance as well as preparing those who want to succeed on a professional level.
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Only a few studies have been examining differences between sub-elite and elite soccer players,
although equal research is to be found based on other team sports such as ice hockey, rugby and
Australian football. Each report showing similar results arguing that elite players are more fit
than sub-elite players meaning they, are stronger, faster, more explosive, have better endurance,
higher VO2.max and have more lean body mass and lower fat percentage (Veale, Pearce,
Buttifant, & Carlson, 2010, Gabbett, Kelly, Ralph, & Driscoll, 2009, Ross, Gill, & Cronin,
2015). There are several explanations as well as suggestions regarding these findings including
age, time of participation in the sport, training volume and intensity, game intensity, playing
position, coach competence, quality of training, height and weight to mention the most
highlighted factors (Veale, Pearce, Buttifant, & Carlson, 2010). Transitioning from sub-elite to
elite can therefore be a problem. If players move up to a team with greater over all physical
abilities, we can assume that these athletes are facing several risks in terms of injuries and burn
out. Addressing body composition and physical development in the sub-elite teams is very
helpful when optimizing the training to fully prepare the players for an upgrade (Veale, Pearce,
Buttifant, & Carlson, 2010). Using the results of fitness tests and body composition from top
elite players as guidance when developing younger players could also be of great value.
Preparing the athletes for transition to a higher level of play has more benefits than just
sustainability and health. It also helps the work of the coaches in the top teams when receiving
players who are already equal or not too far behind to the rest of the team players. Great physical
differences can complicate the work in terms of moving forward and develop a whole team
physically. When unprepared players arrive they have to be familiarized with a new way of
exercising and depending on how far behind they are physically it can cost the coach a lot of
time. This type of research can provide useful information to coaches and clubs in their work
to develop high performance physiques. It can also benefit players by giving them information
about how the demands of being a professional elite soccer player. Especially the younger
players whose aiming for an elite career.

Definitions

Anthropometric includes length, weight and body composition. In this paper elite sport is
defined as; Sport that is practiced on international or national top-level and the division right
below the highest division. The definition is adopted from Riksidrottsforbundet (2009) and is
the definition that the authors of this paper agreed upon. Sub-elite is defined as youth players
playing on a youth elite level with chances of transitioning to senior elite level. Lean mass is
defined as all body mass except fat mass. Active mobility is the mobility reached with no
outside force or help from another person. Passive mobility is defined as maximum mobility
achieved whilst relaxed and allowing an outside force to move limb joints to their maximum
angular positions.

Purpose and Hypothesis

The aim of this study is to compare strength, mobility, body composition and training volume
in a sub-elite- and an elite soccer team from the same club. The purpose of this comparison is
to determine possible differences and locate areas of improvement in the process of preparing
the sub-elite players for transition to the elite team. The hypothesis of this study is; (1) The
senior players have a more developed physique with a lower percentage of body fat and more
lean mass (2) The elite players are stronger than the sub-elite players and (3) The difference
between dominant and non-dominant leg is less significant among the elite players.



Background
Body Composition

Using body composition to measure the progress among athletes has become more desirable
during the past years, both in sports science and requested by coaches and management of sport
clubs. Using the Lunar iDXA as a tool to measure the effects on body composition from training
and diet has proven to be a tool for achieving a reliable result. Although it is only a small
minority of the athletes that will get the chance to use the Lunar iDXA due to costs and
availability of the machine (Nana, Slater, Stewart, & Burke, 2014). The iDXA produces a three-
component model of body composition. The scan produces result that show lean mass, fat mass,
bone mass and bone mineral content. Other advantages specific for athletes may be the assess
of both whole-body and regional areas where the iDXA estimates both fat and fat-free mass for
different body parts (Bilsborough, Greenway, Opar, Livingstone, Cordy, & Coutts, 2014). It
can be useful to see differences between the dominant and non-dominant body parts as well as
it allows follow up on results from specific training, diets or injuries (Milsom, Naughton,
O'Boyle, Igbal, Morgans, Drust, & Morton, 2015; Suchomel, Nimphius, & Michael, 2016). The
measurements of an iDXA body scan can help tracking the physical development throughout
the season as well as offering important information when trying to predict injuries. When
scanning young athletes this tool also provides essential changes caused by maturation (Veale,
Pearce, Buttifant & Carlso 2010). While the iDXA measures the body composition it does not
reveal any information about the performance level of the athlete but more indications on how
well developed the body is. A high muscular strength has shown to be an important factor that
improves sport specific skills like sprinting, jumping and quick changes of directions, but also
the general performance level in the sport (Suchomel, Nimphius, & Michael, 2016).

Training Volume

Training in soccer has more effects on the athletes than just technical and tactical skill
development. The training and more specifically, the training load has an essential impact on
physical abilities such as skeletal muscle strength, power and aerobic fitness (Gil-Rey, Lezaun,
& Los Arcos, 2015). The progress gained from training is highly dependent on the intensity of
the training as well as the individual response among the athletes (Wrigley, Drust, Stratton,
Scott, & Gregson, 2012). There are two types of training loads that should be considered in all
physical training. External and internal training load. External training load is the training
planned and provided by the coaches and the internal training load is the actual physiological
stress by the perceiver of the training (Malone, Michele, Morgans, Burgess, Morton, & Drust,
2015). Brink, Nederhof, Visscher, Schmikli, and Lemmink (2010) investigated the relationship
between training load, recovery and field test performance on 18 years old male elite soccer
players. They found that the players trained and played 394.4 + 134.9 minutes during a typical
in-season week. Using two separate scales they estimated the rate of perceived exertion and the
quality of recovery by letting the soccer players fill in a training and recovery log after each
practice. The results of this study also showed that more training hours equals better
performance. It has become more popular to measure training load and response on an
individual level using technical devises both in research as well as within the soccer clubs.
Malone, et al. (2015) used a GPS system on each participant to track pace and distance during
each activity in English premier league players. Training load differs among players depending
on various reasons, for example time of match play, age group and team level (Gil-Rey, Lezaun,



& Los Arcos, 2015). Malone, et al. (2015) found that elite soccer players have a higher training
load than non-elite players when comparing training load and changes in physical performance.

Isometric strength

At the time when this paper is written there are no standardized strength test protocol for soccer
players. Comparing results from tests is therefore difficult (Stelen, Chamari, Castagna, &
Wislgff, 2005). Tests that are used varies from the regular weighted back squat, the counter
movement jump, dynamic machines and different types of sprints (Stglen, Chamari, Castagna,
& Wislgff, 2005; Suchomel, Nimphius, & Michael, 2016; Hoff, Kemi, & Helgerud, 2005;
Hoshikawa, et al., 2008; Lehance, Binet, Bury, & Croisier, 2009). As Suchomel et al. (2016)
describes as a marker for greater athletic performance is the ability to squat twice one’s body
mass, however we do not know how well the squats are performed as different criteria's are
used from the one supervising the tests. Testing elite soccer players with a standard protocol in
a controlled environment would also be a challenge. The need for transporting the players to
the machines or the machines to the players is an issue that requires a lot of time, effort and
logistics. Hence the test protocols and equipment used varies between studies (Hoff, Kemi, &
Helgerud, 2005; Hoshikawa, et al., 2008). No known studies included the machines from David
Health solutions have been found except the master thesis by Jungmalm & Zackrisson (2015).
They measured angular position of different joints is the angles recommended by the
manufacturer. The underlying data for the angular positions is confidential and not available.
Comparing different results measured on different machines is therefore not a fully reliable
comparison. Still the differences between the test subjects might be trustworthy. To replicate
studies is therefore a limitation given that the supply of equipment is scarce. Measuring
isometric strength is however well recommended since it excludes an eccentric phase and
therefore lowers the possibilities of injuries and delayed onset muscle soreness (Thorborg,
Semer, Petersen, Madsen, Magnusson, & Hdélmich, 2011). This benefits scientific research
when testing active professional athletes. Strength related research conducted on soccer players
is mainly focused on the lower extremities such as the knee extensors/flexors and hip
adductors/abductors. There has also been an interest in comparing preferred and non-preferred
leg since most soccer players kick the ball more frequently with one leg. Rouissi, Chtara, Owen,
Chalali, Chaouachi, Gabbett & Chamari (2016) found the dominant leg to be stronger than the
non-dominant leg when testing voluntary isometric strength in knee extensors/flexors and hip
abductors. The same findings appeared in Thorborg et al. (2011) research when both hip
abductors and adductor in dominant leg was stronger than the non-dominant leg. A different
study testing isokinetic strength in knee flexors/extensors showed the opposite result with
greater strength in the non-dominant leg (Rahnama, Lees, & Bambaecichi, 2005).

Mobee Fit System

The Mobee Fit Device is a new high-precision sensor technology offering the ability to measure
the mobility status. The muscle groups measured for soccer players were the; (1) the hip flexor,
(2) the hamstring muscle, (3) the adductors, (4) the calves and (5) the quadriceps muscle. The
test leader had different instructions for how to measure each muscle group, following the
protocol provided by the manufacturer. The complete test protocol is presented in appendix 2.1.

Sub-elite vs elite

Although both sub-elite ant elite soccer players compete at the national elite level in their
respective age group and many of the sub-elite players both train and play with the elder there
are obvious differences in their physiques (Milsom, et al., 2015; Hoshikawa, et al., 2008; Veale,
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Pearce, Buttifant, & Carlson, 2010). The two most distinctive differences in body composition
seems to be the percentage of body fat and the total amount of lean body mass (Hoff, Kemi, &
Helgerud, 2005; Milsom, et al., 2015; Ross, Gill, & Cronin, 2015). The absolute strength
differed significantly in most studies to the elite players advantage (Lehance, Binet, Bury, &
Croisier, 2009; Gabbett, Kelly, Ralph, & Driscoll, 2009).

The transition from sub-elite to elite soccer

Only a small number of sub-elite athletes make it to the top in soccer. Researchers are starting
to find this element of the sport more interesting. Sub- elite soccer players could benefit from
more research in this area when making an effort to prepare themselves for the transition to elite
teams. Earlier research on sub-elite to elite transition in both individual and team sports tells us
that athletes who want to succeed on a professional level believes that there will be a big
difference in practice and performance (Stambulova, Franck, & Weibull, 2011). More
knowledge about sub-elite to elite- transition would also contribute to many soccer clubs,
especially the elite academies in their work towards developing new top athletes. Most studies
of today are qualitative research concerning psychological aspects of in-career transitions
(Stambulova, Franck, & Weibull, 2011) which includes various factors. Going from sub-elite
to elite in sports comes with more changes than just possible heavier training and higher
intensive play. It is not unusual for the transition to take place during the step from adolescent
to adult including big physical and psychological changes. It also affects psychosocial areas of
your life when coming to a new team with entirely new teammates and coaches as well as
leaving your parents’ house to become more independent. All these changes could be reflected
in the athlete’s performance. Focusing on the anthropometric and physiological requirements
in sub-elite to elite transition in soccer there are less available information. Veale, Pearce,
Buttifant, & Carlson, (2010) brings up a problem within selection in Australian Football that
could be transmittable to soccer. Many players are selected based on observed skill level and
understanding of the sport but if they are physically ready is most uncertain. Chronological and
biological age plays a big part in anthropometric and physiological changes (Helsen, van
Winckel, & Williams, 2005; Buenen & Malina, 1988). Chronological age is when someone is
born and biological age is the timing off the development of essential organs and functions of
the body such as skeleton, sexual characteristics and peak height velocity (ref). The variation
of timing in maturity complicates the judgement when testing athletes that are not equally
developed and the sport supposedly loses out on great potential (Vandendriesschea, et al.,
2012). The authors of the same report insist to establish a more advanced testing battery where
results are analyzed based on the athletes chronological age and maturation status to optimize
the outcome during selection for in-career transition. Below sub-elite and elite soccer the
players are mostly organized by year of birth. Earlier studies have found children born early in
the year to be more successful (Helsen, van Winckel, & Williams, 2005). The differences
between grownups who are born early or late during the year are not as evident. Sub-elite and
elite soccer are however not organized by age and the athletes can be separated by months or
several years. This can potentially create variation in anthropometric and physiological status.



Methods
Design

This study has a quantative comparative cross-sectional design with non-randomized groups.
To see differences between groups one test at one time per subject is full plausible (Ejlertsson,
2012). It is also what Bryman (2011) recommends when comparing two different groups.

Participants

Seventeen professional elite soccer players from a team in the highest division in Sweden and
thirteen sub-elite soccer players from the same club at the time attending the club’s elite
Table 1.1

Team Age (years) Height (cm)  Body mass (kg) Body fat (%) Lean Mass (kg)
Elite 26.6 (x4.9)* 182.4(+8.3) 80.1(+10.1) 13.3 (£2.6)* 66.4 (£7.6)*
Sub-elite 17.7 (£1)* 180.8 (+5.8) 74.1 (¢6.3) 15.6 (£2.7)* 59.9 (£3.8)*

Table showing the mean values of age and general body composition. *=Significant differences

soccer academy as well as their school team. Each player was required to conduct four different
tests and to complete a survey. The tests consisted of one iDXA-scan, a passive mobility
screening, active mobility tests and isometric strength tests. All tests were conducted in April
2016 approximately one week before the start of the competition season, thus the results are not
affected by seasonal progression. The mean values (+/-) age, height, lean mass and body
composition and for each group are displayed in table 1.1 and BMI in table 3.1. An overview
of one week of typical training volume, shown in hours, are displayed in table 1.2 for soccer
(game-time included), physical training (the training provided by their strength and
conditioning coach) and other training (the training done on their own, not being provided by a
coach).

Ethics

All participants were informed about the purpose and design of the study, they were also
informed that the participation is voluntary and can be aborted at any time with no obligation
to explain why. Main communication went through the strength and conditioning coach of each
team. In the sub-elite team, the players who wanted to participate signed themselves up on a
list.

Table 1.2

Soccer training Oh 1-2h 3-4h 5-6 h 7-8h 9-10 11h+
Elite 0 0 1 0 2 5 9
Sub-Elite 0 0 0 0 1 3 9
Physical Training Oh 1-2h 3-4h 5-6 h 7-8h 9-10 11h+
Elite 1 7 8 0 1 0 0
Sub-Elite 0 7 5 1 0 0 0
Other Training Oh 1-2h 3-4h 5-6 h 7-8h 9-10 11h+
Elite 7 9 1 0 0 0 0
Sub-Elite 3 10 0 0 0 0 0

A table over training hours showing the frequency of answered hours in the survey given to the players.



Search methodology

The electronic databases used were PubMed, sport discus and googleschoolar and all articles
were searched and downloaded between March 20 and April 20, 2016. There was no limitation
considering when the articles were published. The keywords used were junior, senior, male,
elite, body composition, soccer, football, players, muscle, balance, strength, mobility, idxa,
dexa, dxa, training load, physical development, demands, differences, age, maturation,
transition” in various combinations. After reviewing the articles, a total of 48 articles and
sources were included in the paper. To match the inclusion criteria, the articles were carefully
read and only articles were the participants were male elite or sub-elite players were accepted.
Due to the limited articles of relevant strength and mobility tests articles comparing elite and
sub-elite athletes were accepted after reviewing and approving the method used. Regarding
articles about body composition only articles using iDXA-measurements were accepted. Only
articles published in English or Swedish were used in this paper.

Data analysis

The statistic program used was IBM SPSS statistics version 22. Variables for each test were
created and named, the data was sorted accordingly. Descriptive statistics were calculated for
all demographic data. The test used for calculating the level of significance was the Mann
Whitney-test due to the data was not normal distributed. All data was made anonymous when
transferring the data from paper to the digital tools. When calculating the athletes body mass
index (BMI) a BMI calculator was used (Wiklund, 2016) and for the exact age of each subject
the formula (12/10)*months+years was used. For half the players, mainly from the elite team,
the exact age was calculated automatically using the DXA-scan. The tables were created in
Microsoft Office Word 2016 and the figures in Microsoft Office Excel 2016.

IDXA

For the body composition scan a Lunar iDXA model 16 was used (appendix 3), the software
version at the time was version 16. The iDXA-scans was scheduled between 7 am and 10 am
for all participants and all scans were performed by the same trained technician. They were
instructed to complete the scan on an empty stomach including no intake of fluids. They were
also instructed not to perform any form of exercise before the scan. Height and weight was
registered for each subject before the procedure. They then performed the scan in their
underwear. They were positioned in a supine position on the table with their thumbs pointed
upwards and a belt keeping their feet together as instructed by the trained technician according
to the procedure explained in the manual. They were instructed to lay completely still and not
to talk during the scan. Each scan took approximately seven and a half minutes.

Mobee Fit System

In preparation for the tests the authors, with guidance from master students, practiced with the
device at four different occasions. Each practice session lasted between 45-75 minutes. One of
the authors was selected to perform all tests ensuring little variance in the result. When the
actual testing began one of the master students was present at the first session. To ensure the
procedure went according to plan.

The Mobee Fit System tests were conducted in the strength and biomechanical lab at The
University of Gothenburg. The device used in this study were from Mobee Fit System (AG,
2016). The test protocol included measurements (°) of hip flexor muscles, hamstrings, adductor
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muscles, calves and quadriceps. All the tests were conducted by same three test leaders for both
the elite players and the junior players. One test leader managed the Mobee device whilst one
of the test leaders controlled that the players performed the tests correctly not compensating
any lack of mobility with other joints than the one being tested. The third test leader managed
the protocol and noted the angles at each test (appendix 2.2). The tests were conducted between
7 amto 10 am, 11 am to 3 pm divided on separate days. The players performed two repetitions
in each test. The tests are passive mobility tests were the test leader controls the movement,
instructions on how to execute each test is presented in appendix 2.1. The test leader attached
the Mobee device on the black strap and fastened it around each measured muscle with one
exception. During the measurements of the calf muscles the test leader held the device in place
with his hands. The Mobee device is highly sensitive and should be practiced by the test leader
before using it on the actual participants. Before the measurements the players were instructed
to keep their back against the bench at all time and to not dropping the hip during the
movements. If the players arched their backs or dropped their hips during the movement, the
angle at that moment were considered to be their maximum mobility.

The procedure of the testing in the following order, (1) the hip flexor, (2) the hamstring muscle,
(3) the adductors, (4) the calves and (5) the quadriceps muscle, is described in the following
text. (1) The hip flexor: the patient was positioned in his back on the table, the tailbone placed
at the edge of the table and their head rested against the table. Test leader placed the Mobee
device slightly above the athletes’ knee cap pointed downward. Keeping the same angle in the
knee joint the test leader lowered the players leg creating an extension in the hip flexor. When
the player failed to keep their back against the bench the angle was documented. (2) The
hamstring muscle (Ischiocrural muscle): the test leader positioned the player on his back on the
table with the heels outside the edge of the table. The arms positioned on the chest, with 180°
angle in both knee joints and the ankle were held at a 90° angle. The test leader placed the
Mobee device five centimeters above the lateral malleolus. The players were instructed to keep
their back flat against the bench and to keep their legs straight at all time. The second test leader
controlled that the back was against the bench and the third test leader kept the inactive leg
straight by applying a light pressure to the knee. The first test leader lifted the leg upwards while
keeping it straight to the end position. (3) The adductor muscles: the patient was positioned on
their backs on the side of the table with their heels outside of the table. The player’s arms were
instructed to rest their arms on their chest. The Mobee device was placed on the thigh slightly
above the kneecap. The legs were placed with a 15° angle in the hip with the test leg kept
straight following the edge of the table. The test leader kept the leg straight while increasing
the angle of the hip by moving the leg laterally away from the body. (4) The calves: The Mobee
device was placed in the arch of the foot. During this test the Mobee device was handheld. The
calves were tested by letting the players perform a plantar flexion. No passive force was applied
in this test. (5) The quadriceps (Straight Thigh muscles): The players were positioned on their
stomach on the table with their feet outside of the table. The Mobee device was placed five
centimeters above the lateral malleolus and with the arms placed close to the body. The test
leader held the leg by the ankle whilst pushing the heel towards the gluteus maximus creating
a flexion in the knee.

Isometric strength

The strength tests were conducted in the University of Gothenburgs’ strength lab. The machines
used were from David Health Solutions. The test protocol included isometric strength tests on
the quadriceps, hamstrings, hip adductor, hip abductor, back extension, abdominal flexion and
abdominal rotation strength. All tests were conducted with the same test leaders and in groups



of two to four players. The tests were performed between 9 am to 5 pm divided on different
days. The participant where given no restriction orders concerning practice or match play close
to the testing day. Due to the team’s training schedule some players did the strength test between
9 am and 11 am before their regular soccer practice or after their practice between 1 pm and 5
pm. The warm up was standardized to five minutes cycling on an 828E Monark exercise
ergomedic testing bike with self-chosen resistance and with the instructions from the test
leaders to get warmed up. Before each test the participants got an explanation on how the
machine worked and the purpose of the specific test. The participants were allowed to see the
screen and were instructed to keep their hands on their chest when testing the lower body and
hanging by the sides in the back and abdominal testes not allowing the players to use their hand
for extra support. They were seated in the machines which were adjusted accordingly to the
size of the athletes. When the right adjustments had been done they were strapped with the
waist strap attached on each machine. They were given one familiarization attempt and two
attempts at maximum effort. If the second maximum test differed more than 10 % from the first
attempt a third try were given. All players completed at least twenty-four maximum isometric
strength measurements. The test leader cheered and encouraged the players during the tests to
motivate them to try harder. The machines and the angles tested is displayed in table 2.1. Each
player took 30 (x5 minutes) to complete all tests. Some of the elite players had experience with
the strength tests due to earlier tests as part of their physiological testing. The complete test
protocol can be viewed as appendix 4.

Table 2.1

Machine Muscle Angle
David 200 Quadriceps (extension) 60°
David 300 Hamstrings (flexion) 30°
David 310 Hip abductor 15°
David 320 Hip adductor 15°
David 130 Abdominal flexion Q°
David 120 Abdominal rotation 30°/-30°
David 110 Back extension 30°

A table describing the machines from David Health Solutions, the region tested and at what angle.

Survey

All participants completed a survey originally consisting of eleven questions. One further
question was added in the last minute before the first player answered. All questions were asked
by the same test leader; thus the subject did not answer directly on the paper. The test leader
asked all questions and explained all questions or answered all question regarding the survey.
The test leader wrote down the answer given on individual protocols. The survey was either
taken before the mobility tests or before the strength tests. The survey is presented as appendix
1.



Results

There was a significant difference (P <0.05) in the amount of body fat (%) between the elite
and sub-elite teams (13.3 £2.6 vs 15.6 £2.7). A significant difference (P <0.05) in total lean
body mass was found when comparing the teams (table 3.1) and a high age correlated with a
higher lean body mass as seen in figure 1. The BMI and age had a significant

correlation (P< 0.05), although only a trend was seen when analyzing the difference (P=0.052)
see the data presented in table 3.1. In both the left leg and the right leg there was a significant
difference (P< 0.05) when comparing the total lean mass in the left leg (table 3.1) and the total
lean mass in the right

leg (table 3.1). A 80000 °

significant  difference 75000 ° o

in the mobility, 3 e ¢
measured with both the g 70000

Mobee fit device (P< £ 65000

0.01) and the David 3

200 (P< 0.05), in both < 60000

the left and right 3

quadriceps was found. 55000

When comparing the 50000

strength  tests no 14 19 24 29 34 39
significant differences Age (years)

was found, although a

trend was observed Figure 1. A significant correlation (P <0,05) between the age and the
when comparing the lean body mass was observed.

results in the hip

abductors (P=0.051) and in the abdominal flexor (P=0.054). No significant differences were
found when comparing the strength between the groups and no significant differences or
correlations when analyzing the dominant and non-dominant leg. No significant differences
were observed when viewing the relative strength between the groups, as seen in figure 2.

Table 3.1
Team BMI Fat mass Lean Mass Lean Mass Lean mass Lean mass Lean mass
(kg) (kg)* Legs (kg) left leg right leg differences ()
(kg)* (kg)*
Elite 24.1 (£1.7) 13.3(¥2.6) 66.4(x7.6) 23.4(x3.3) 11.7 (x1.6) 11.7(x1.8) 353.2(+260.7)
Sub-elite 22.7 (£1.6) 15.6(¥2.7) 59.9(+3.8) 21.4(x1.8) 10 (x2.2) 10.1 (+2.1)  355.7 (£266.2)

A table showing the differences in body composition between the groups. *=significant differences
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Relative strength

0
Knee Knee Knee Knee Hip Hip Back  Abdominal Abdominal Abdominal
extensor left extensor flexion left flexion right abduction adduction extension  flexion rotation left rotation
right right

mElite m Sub-elite

Figure 2. A comparison in relative strength (Nm/kg) between elite and sub-elite players.
No significant differences were found.

No significant differences or correlations were found when analyzing the training volume,
strength or mobility. When comparing the means in absolute strength no significant differences
were found, although some trends were observed in

favor of the strength in the elite team.

Table 3.3

Team Knee Knee Knee Knee Hip Hip Back Abdominal  Abdominal Abdominal
extensor extensor flexion  flexion  abduction adduction extension flexion rotation rotation
left right left right (Nm) (Nm) (Nm/) (Nm) left (Nm) right (Nm)
(Nm) (Nm) (Nm) (Nm)

Elite 257.3 264.1 191.8 201.3 339.5 481.7 420.1 224.8 203.4 207.2
(#51.2) (+485) (¥45.1) (244.1) (x79.3) (x102.5) (£119.1)  (x40.5) (£51.6) (£53.9)

Sub- 231.7 248.5 197.6 205.9 282.9 436 344.5 195.7 171.1 172.3

elite (£36.1) (£31.3) (+34.8) (+44.4) (£50.9) (£55.9) (£63) (£34.4) (£51) (£50.2)

This table shows the absolute strength in all isometric tests.

Table 3.4

Team Hip Hip Hamstring ~ Hamstring ~ Adduction ~ Adduction  Calf Calf Quadriceps  Quadriceps
Flexor Flexor (Left)® (Right)°® (left)° (Right)® (Left)>  (Right)°>  (Left)°* (Right)°*
(Left)° (Right)°

Elite 105.6 107.7 89.2 93.4 64.8 (+8.8) 68.1(x¥8.2) 20.7 19.8 147.1 (+8.5) 145.1 (+8.4)
(#11.2) (8.1) (x12.4) (+13.1) (x7.5) (5.5

Sub-Elite 101.3 103.3 93 (x7.1) 99.2 (¥9.5) 65.7 (6.1) 69.7 (¥6) 19.9 215 157.1 (x4.7) 155 (4.1)
(£9.3) (£10.1) (5.4)  (5.5)

A table showing the results from the Mobee Fit mobility tests. *=significant differences

11



Discussion
Method

The iDXA is a valuable tool for measuring body composition among both athletes and non-
athletes. It is easy to use and the scan takes approximant seven and a half minutes, an educated
supervisor is needed to make sure the scan follows the protocol. It produces reliable results and
has been used in a variety of studies. The guidelines when performing a iDXA-scan is to do it
on an empty stomach, preferably early in the morning before both eating and drinking but after
a visit to the bathroom (Nana, Slater, Stewart, & Burke, 2014). Some of the participants did not
follow the guidelines and had breakfast before the scan. This was specifically among the sub
athletes, the elite athletes seemed to follow the guidelines given. Even though it can be difficult
to get access to a iDXA due to the costs and locations of the machines it has become more
frequent used in studies when testing athletes. The results from the scan is not a predictor on
how well you can perform in sports. But it can be a predictor for injuries due to the detail of the
data from the scan, imbalances in muscle mass between the left and right side can be useful
information.

Mobee Fit System

The Mobee Fit System is a new tool for measuring lower body mobility for both athletes or
non-athletes. The device has not yet been used in any published studies. The tool is highly
sensitive and is therefore quite advanced to use. The test leader has to be very careful and
precise when executing the procedure which complicates the standardization between different
test leaders. results are dependent on the test leader and may variety between who’s handling
the device. The test computer program and the remote management is however very easy to
use. All tests took approximately fifteen to twenty minutes to conduct the for each person. The
guidelines when the players performing the Mobee Fit System were just to follow the
instructions from the test leader. Making the players understand the instructions were easier
said than done, hence making them following the instructions were as hard as making them
understand them. The device was placed in the same position on all players, but the results
varied due to the development of the muscle where the device was placed. A more developed
muscle affected the measurement and attachment of the device. A better strap with a Velcro
would have been a better and easier choice than the click strap used. A positive thing the
sensitivity of the Mobee Fit System device, but it could also be a limitation due to the risk of
not being able to perform the measurements in the exact same way. One small error could affect
the results making the tests unreliable and impossible to use. This could also be a problem for
the replication and validity. Every test leader has their own routines during the process which
could be a problem for studies to replicate the test in the future. In the future this Mobee Fit
System could be a good tool for the strength and conditioning coach to use and check the
mobility and flexibility in the lower body on their players. For research the results are too much
dependent on who is handling the device to be a reliable tool. To measure mobility for the
purpose of science another method is recommended. And at the moment they are no studies
that have used Mobee Fit System in research.

The isometric tests

The David Health Solutions machines are convenient tools when testing maximal isometric
strength in athletes. Both for research purpose and fitness profiling in sports. The machines
simple level of usage most likely decreases the possibility of incorrect or variating procedure
between different test leaders. The testing seats are adjustable to fit the length of the athlete and
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therefore gives all athletes fair conditions when performing the tests. However, the equipment
is expensive and only a limited amount of facilities can provide this service. The machines are
not mobile and requires the coaches and athletes to schedule an appointment and travel to the
facility for the tests. This can be considered as inconvenience. When using the David testing
machines for scientific research it can be necessary to adjust the time of testing to the season of
the sport and the athletes training and competition schedule. If a cancelation occurs, it can be
difficult finding a new date for testing. This happened with 16 players in this study due to match
play, injury and oversleeping. We were not able to rebook any of these players for completion
of the tests which unfortunately resulted in a smaller testing group than expected. The usage of
the David machines in earlier research is most limited and no literature was found where the
exact equipment was used besides the master thesis by Jungmalm & Zackrisson (2015).
Therefore, it is unclear whether the machines are the recommended tools for maximum strength
testing. When using the David machines in this study the researchers acknowledged an
advantage among the athletes who had performed the tests before. It mainly saved time while
getting correctly seated and not having to explain the procedure in detail. It did not affect the
athlete’s performance in a noticeable way. The athletes completing the tests for the first time
were offered to try the machines before maximal performance to get familiarized with the
equipment. This, noticeably provided the athletes with a greater understanding of the procedure.
Verbal encouragement by the test leaders and direct access to the result screen is well
recommended to improve performance. Several athletes in this study managed to beat the first
test result during a second try when seeing their result and receiving verbal encouragement.

Result

The aim of this study was to examine the differences and correlations in strength, body
composition and mobility between an elite and sub-elite team from the same Swedish soccer
club. This paper was based on three hypotheses (1) The senior players have a more developed
physique with a lower percentage of body fat and more lean mass (2) The elite players are
stronger than the sub-elite players and (3) The difference between dominant and non-dominant
leg is less significant among the elite players. The first hypothesis was confirmed whilst the
second and third remain hypotheses to test for future research. The results confirmed what
Milsom et al. (2015) and Bilsborough et al. (2015) showed in their study, elite players have
more lean mass and less body fat compared to sub elite players. Although the data collected is
from within the same soccer club and with a limited amount of participants the result may not
be representative for the entire population. As shown in table 1.1 there was no significant
difference in height (182.4 +8.3 vs 180.8 +5.8 cm) or total body mass (80.1 £10.1 vs 74.1 +6.3
kg) which could show that most the sub-elite players have gone through the puberty and started
to get close to their full grown length. The biological and chronical age may be a factor affecting
the results. Although there is a significant difference in the chronical age the biological age may
not be so different between the two groups. According to research on this matter a player born
early in the year is more likely to play at a higher level than one who is born late (Helsen, van
Winckel, & Williams, 2005). This could explain a difference in biological age between athletes
with same chronological age. The sub-elite group in this study included five players who were
born in June and the remaining eight players were equally distributed in early and late months
of the year. Time of birth is therefore not a sensible explanation for this case. Based on Beun &
Malina’s (1988) review on growth and physical performance it is more likely possible that the
sub-elite players have reached a higher biological age independent on chronical age meaning
they have more mature and well developed bodies. This could be one reason to why the results
of this study showed no significant difference in absolute or relative strength. It could also be
dependent on the fact that the sub-elite team reported more training hours than the elite team.
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More training hours is proven to enhance performance. Unfortunately, the maximum option on
the survey was 11+ hours and cannot be presented in our data. Although all sub-elite players
verbally confirmed playing for their school team combined with participation in the club
represented in this case. Therefore, they had at least two more training sessions each week
compared to the elite team who participated in one team only. One has to take in consideration
that the sub-elite team is from the same Swedish soccer club as the elite team, which is one of
the best teams in Sweden. The players in the sub-elite team most likely were recruited based on
their skill level.

Body compostion

No significant difference in body mass between the groups was observed, although a tendency
in BMI (P=0,052) was observed where the elite group were 1,4 points higher on the BMI scale.
Comparing two teams that is a somewhat big difference, the elite players also had a significant
higher total lean body mass (66.4 +7.6 vs 59.9 +3.8 kg) and a lower body fat (13.3 +2.6 vs 15.6
2.7 %). If the BMI is taken in consideration while viewing the differences in the body
composition it emphasizes that there is a big difference between the groups. The elite players
who have a higher BMI also have more muscles and less fat. Potentially increasing the ability
to create power and speed (Arnason, et al., 2004; Lloyd, et al., 2014; Willigenburg, McNally,
& Hewett, 2014). An explanation to the significant difference in lean body mass and body fat
could that the elite players have been active as soccer players for a longer period of time. Hence
giving them more years of training and more years to build muscle mass. Another aspect is the
higher intensity on the elite level compared with sub-elite level. The higher the intensity the
higher the physical demands which makes the elite players develop more muscle to adapt to the
intensity (Stelen, Chamari, Castagna, & Wislgff, 2005). Another factor is the availability of
food, the elite players are provided with a higher quality food than the sub-elite players (Ross,
Gill, & Cronin, 2015). As Milsom et al. (2015) suggest an early establishment of a good
nutrition and training program to prepare the youth players for transition to senior elite play.
There was no difference in relative strength between the groups as seen in table 3.2. That could
mean that the strength increases linear with the bodyweight.

Isometric strength

In absolute strength there was no significant differences although some trends showing that the
elite players performed better in the maximum strength tests. We suspect that bigger groups
would have generated a more significant differences in their results (see table 3.4). The elite
players were stronger in all tests although not significantly, as research has shown older elite
players are stronger than younger sub-elite players (Ross, Gill, & Cronin, 2015; Hoshikawa, et
al., 2008; Veale, Pearce, Buttifant, & Carlson, 2010). In this paper the strength in the hip
abduction and abdominal flexors showed a tendency in favor of the elite players. Surprisingly
the strength in knee flexion, although not significant, were slightly higher in the sub elite team
in both the left and right leg (197.6 +34.8 resp. 205.9 £44.4 vs 191.8 +45.1 resp. 201.3 £44.1
Nm). The elite group were stronger in the both left and right knee extensors (257.3 £51.2 resp.
264.1 +48.5vs 231.7 £36.1 resp. 248.5 £31.3 Nm). The imbalance between extensor and flexor
muscles is therefore higher among the elite players compared to the sub-elite players, which
could be an indicator for higher risk of injury (Willigenburg, McNally, & Hewett, 2014). The
imbalance could be an issue for future research to focus on. Sub-elite players should not be
stronger than elite players whilst having a better balance between the quadriceps and
hamstrings. Imbalances in strength is often the result of one-sided training, one focus in the
elite team should be to minimize imbalances to reduce the risk of injury (Lehance, Binet, Bury,
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& Croisier, 2009; Rahnama, Lees, & Bambaecichi, 2005). Another interesting result is the
mobility in the quadriceps measured with the Mobee device where there was a significant
difference in favor of the sub-elite team. This could be dependent on the size of the hamstring
muscles hindering a longer range of motion. However, given that the elite players had inferior
strength in the knee flexors that is not likely. It could be that more muscle mass in the quadriceps
or legs generally decreases the mobility in the knee flexors. Giving that the elite team were both
weaker and less mobile in the hamstrings more research should be conducted to get a deeper
view of the issue.

Conclusion

A significant difference was found between the groups with the elite players having a less body
fat and more lean mass than the sub-elite players. No significant difference was found in
maximum isometric strength or mobility apart from a bigger range of motion in knee flexors
among the sub-elite players. Due to the limited amount of participant in this study it is of great
interest to compare a bigger group of elite and sub-elite soccer players for more reliable and
transferable results. It is also recommended to compare groups from different soccer clubs to
see results representing the entire population. If you consider game time and position on the
field more accurate results could be reached.
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Appendix 1 Survey

Age:

Veors

Height:

om

Weight:

kg

Years as active

yeors

Team:

Junior Seniar

Position:

Goalkeeper Defense Midfield Forward

Have you been injuried in the last year? Injury = 2 consecutive missed trainings with the team due to injury/pain

Yes Mo
If yes:
Injuried now Past 3 months Last 4-6 months  Last 7-9 months Last 10-12 months

Training volume per week (hours)

Soccer 1-2h 34h 56h 7-8h 9-10h 11 h ar more
Physical training 1-2h 34h 56h 7-8h 9-10h 11 hor more
Other training 1-2h 34h 56h 7-8h 9-10h 11 h ar more
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Appendix 2.1 Hip Flexor muscles

Important:

Let the patient have two tries for each side (right/left) on each exercise

Make sure the patient performs the exercises slowly

Attach the Mobee device on the black strap and then on the patient (except for calves)n
Make sure you start measuring from 0°. The Mobee device is sensitive.

The patient is not allowed to arch his/her back or to compensate with the hip when
performing the exercises

Hip Flexor muscles

The patient lies down with his/her back completely against the examining table
The patients tailbone is placed just at the edge of the examining table
Make sure the patients head rests against the examining table

Place the Mobee device so that it points downwards (see arrow on the device)
on the patients thigh just above the knee cap
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Appendix 2.1 Hamstrings (Ischiocrural
muscles)

The patient lies down with his/her back completely against the
examining table, and with the heels just outside the examining table

Make sure the patients head rests against the examining table, and the
arms against the chestt  The ankle should be in 90°

Stabilize the side you are not measuring with your hands

The Mobee device is attached just above (5 cm) the lateral malleolus
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Appendix 2.1 Adductor muscles

«  The patient lies down with his/her back completely against the examining table,
and with the heels just outside the examining table
Make sure the leg of the patient you are measuring is close to the edge of the
examining table
The patients arms rests on his/her chest

«  Place the Mobee device on the patients thigh just above the knee cap

«  Make sure the patient does not rotate the leg you are measuring
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Appendix 2.1 Calf muscles

The patient lies down with his/her back completely against the examining table,
and with the heels just outside the examining table

Place the Mobee device in the middle of the foot of the patient
«  Make sure you start measuring from 0°. The Mobee device is sensitive.

« Note that you do not use the black strap for the Mobee device for this
measurement
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6

Appendix 2.1 Quadriceps (Straight Thigh
muscles)

The patient lies down on his/her stomach, and with the feet outside of the
examining table
Place the Mobee device at the same position as for the measurement of the

hamstring muscles
The patients arms should be close to the body
Make sure the patient lifts his/her leg up straight and does not rotate the leg in any

way

25



Appendix 2.2 Mobee fit test protocol

|

e
L1 Sloavar
.LLI p flexors

BT Ly 7 oy JPTe Ay  ph
Ischiocrural muscles




Appendix 3 Lunar IDXA

GE Healthcare

Lunar IDXA

F ORMA

Tailored for advanced
metabolic health assessment

In your search for answers to a patient's health
concerns, information is everything. The Lunar iDXA*
with Forma package offers our most advanced
system to provide the body composition analysis
tools to help meet your metabolic health needs.

P ACKAGE

The Lunar iDXA Forma delivers precise body
composition measurements with a comprehensive
suite of tools to aid in clinical decision making
across oll body types. Additionally it also includes
patient-friendly reports to help monitor progress.

Sconner dimensions:

P 0
=i W
A 125cm

-287cm (113%

( L
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(A(m 1259

131em (52%
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Lunar iDXAwith Forma Package specifications nomna
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Appendix 4 Isometric tests protocol




